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In presenting to the public a work like the present, it is naturall]p‘ 
to be expected that the Editor sb)uld give some account of the grounds 
on which ho reits his claim to attention ; and with this expectation he 
readily compliorf. 'J^hc number of Dictionaries professing tO|iP 4 mj)rehend 
a general view ol' the Arts and Sciences, in a condensed form, already 
extant, is very great; yet, great as it is, it is every year rapidly increasing. 

The reason of this it is scarcely necessary io specify, since it must be 
obvious to every one ; for who does not know, who docs not feci, tliat the 
demand for information among all ranks in society has become unparal- 
leled in the lusbiry of the world. ^ 

'fo satiate tins universal desire for knowledge, the press, free and 
powerful as it is, is found to bo scarcely adequate. Under such cir- 
cumstances, it is not at all surprising that, amongst the numerous pro- 
ductions wdth which it teems, much irnpcrf'clion should be found, 
rndeed, to expiel things to be otherwise, won hi be to expect that the 
powers of the human mind should attain to perfection without jiassing 
through those deg nos of dcvciopeiiicnt with v,^1ych the great Author of 
nature, and of all order, has inseparably connected so mucli of our intel- 
lectual enjoyment. 

Improvement is the very soul of a|l liiiman effort : remofe the hope of 
this, and you cliange the gay lace (»f nature, into tlie cheerless gloom 
of annihilation. Nay, even viewing man as a being destined for im- 
mortality, what were his brightest prospects Avithout the asj^ranre of 
eternal progression in all that is suited to acimiuisler to his delight? 

It is on this broad ]jjincij)le tbat the Jililitor of the following sheets 
would wish to advert to the generality of the several Avorks, of a similar^ 
u'fiTiire to his own, alre.uly h<‘fore the public; and while he adopts as his 
own motto the \ATll-knoAvn words - 

Quod pohii perfeci,” ^ 

he is Avcil aware that common candour requires that he should admit its 
• applical)ility to the jnoductions of his fcllow-lal^ourcrs in the field of 
science. Jt does not, however, follow from this, that In' must shut his 
Tyes against the glaring imperfections of some of them. Comparisons 
are often invidious, and therefore he forbears to make them; but he 
tliinjfs it a duty which he owes to the public, to caution them against being 
Imposed^, on by tlic^^pecious pretensions of a small book Avhicli aims at 
Itothing/short 0 / Vming considered as a scicntifici^omiwnioii to Johnson’*^ 
Jn®, of^Tie English Language ! 'Co point out thenumefouseyors*a»d 
delicic||icies /fS^is volume, which makes such lofty pretensions, would 
r%|uirJ several pages: it maybe sufficient to say, ^hat tlie language is 
often highly unmmmmatical ; the ortho^aphy prodigiously incorrect ; the 
•printing sloven^; references are oftei^iade to 3)rticle^ on which fj^ere is » 
not one^ Avord - said ; plates are givgn without letters Vf reference to the'^ 
'letterpress ; and references are made in *lhe letter-press to plates tliat do 
nqt^cxist ; the plates thcmselAcs, Avith a few exceptions, are coaijc wood- 
cute, in some of Avhicli the engravet* has shcAvu liis scientific knoAvJedge 



bjr carefully imitating the imperfections of tlic woni-ou^ plates from which 
* he copied. To tlie above may lie added, that tlie arrangement is often 
incorrect ; and, altliou^li the workjirofesscs to be a new, a corrected, fd*i 
enlarged and improved ertilimi of one known by the name of Watkins’s 
Portable Cyclopadjia,J|t docs not contain one column of orig\pal writing — -• 
110 not one soliti^y paragrapli^ and the reader wHl^ook in vain lor one 
word of informatitjii mi most of those subjects whicli mark the rapid pro- 
■gress of science in this couniiy, and in other parts of tlie world. 

TItese are certainly matters of greaf importance in a work wdiich pro- 
fesses to ])iit tlie student in ]mssession of condensed vffew of the latest 
imp'rov^m^'iiAh in every j)rog'rei>sivf science ; and wdiich, from its rielinoss 
of inronniitiuii, (he excelJence of its execution, and the lowness of its 
pric(‘, has (sri\s the editor,) no parallel in any modern language! 

Nor ciijj the editor ef the present \olume dismiss thij^ subject without 
adverting to anotln'r circuiustaiice, wliich, aitliougli not of esseniialjm- 
portaiice, he has already found operating to his disadvantage, lie moans 
the identify of, mimes. It is very true that if the titles ap|^»ndcd to a 
mail’s name were always certain indications of merit, there might be 
some honour, c\en in being mistaki n for au L L. E). and an F. A.kS. ; but 
the potemey of mere tilli^ is now hap])il^ expiring: — the public, as svvJi, 
begin to judge of men's powers Iroin their performances; it is on this 
ground that the J'iditor of the Portable Enc\cl()i»/ 7 :dia takes his stand; 
and the only thing he solicits from tliose into whoso hands his work may 
tall, is a close and caudkl* perusal of it. 

Jle lays no claim to perfection : some few typograpliical errors he per- 
ceives ha\e found admission into liis pages, but they are of the most 
niiimporlant di'.scrip^ioii ; and he myst say they lia\c occurred in despite 
of tlie cjasesi \igiiiinee, nicest of the proofs liiuiiig' undergone three 
readings^aiid some of them four. Jt h.i.s been his constant endeavour to 
exclude an obsolete and extraneous matler, and at tlie same time to render 
the work as comproliensi\ c as jiossible. »Several r.f the leading articles 
have been entirely re-wrilten; most ol llicin liav: been much altered and 
Jrnprowd; much original matter has been adaled ; and the whole has 
brought dfjw u to the lalest dale. I'liu improxemout, bowv.\er, which the 
whole has uudergon(\ uiil be best understood by inspection, which 
reiiduf s a detail ot il in this place tlie less necc.ssarv. As to the engrin- 
ings, it is lioped that both in tin: . lioice of the subji cts, and in the 
execution of tl.- workmanship, they will allbrd the utmost satisfaet ion ; 
indeed the geneial appearance of the -01111116 will show that the jniblisher 
has sjiared no expense to render it vw.uthy of public patrmiage. 'I’he 
PoRrABLi: fCNCVCLfiivroiA, as the title-page announces, is formed on tin? 
basi.s of Dr. Gregory’s “ Pomjjhde Dic^hmary of the An s and Sciences,” 
a work too well km'wn to require any encomium lim’O, and which has 
only beci'ine iiiipcrlcf.! in consequence .d‘ tlie vast af Vjuis itioTis x^icli thj 
!:y’ts and sciences Jiave^made siiice it was published. ddlcAicies jf 

gorv’^ excellent wTuk tln^ editor lias endeaxoiui *1 ^supm^i^MVin 
tiic jqpsf modern and best established iiuthuritics, to w]io^|ri tails this 
*;pj 'lit unitv of i^xpres^ng his obligation, and of oU’ering l)is .sincere fhanlyi. 

in cf'in iusnai, tlie Filitor would observe that, while w trusts liis work 
will be fouii^l pi ^ u'liarly ycrviccfdj^to yiuth in general, %nl to tlie mem- * 
fens (>f iViecluinic’sMnstitulifUis, «nd to ilie frequenters of Scieiitiiic J^ec- ' 
tures*iu ]>articnier, he liojies il^viJI also be of scr\ice, as a book o^ easy^ 
?jid immediate reference, to geiiilcmen whose time is of tocj^reat vuliie 
10 adinit*of their perusing numerous piges in quest of a general idea. 
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A Tnrs leftor ih placrJ firs< in <Iic nlphnl^ft 
• of ('\rry laiignaj;^* 'yith \\hirli wr are 
acqiiaiuti‘(1, witli tlie t‘xre|iti()ii oFtlio Elliiopic, 
in wliii'h it is the tliirteentli. Tin* rea*<nn of 
litis is i)y some supposed to fte ilie ^reat miii- 
pliiilv ot i(s souikI. In the Cnntiiienlal, and in 
the Oriental Iaiif;iinf>« s, this It tli r inainfaiiis a 
ffreateruiiiforinity than in the English language, 
in \^lli(h it has tin ee distinctly thilcrrnt sounds, 
hesifles a satiety of oi'i'asional sounds. The 
tlin'e jirinciliul sounds are ih'iioniiii.ifed, the 
liroad, the oj>en, and the slendei, as heard iii 
tlie words, wall, father, fare. In grammar, it 
is stjhil the Tiidt finite artii h‘, and deiitttes one, 
as .1 mail. In music, A is (lie noiuiiial of the 
Sixth note in the gamut: also the name of one 
of the two natural moods, and the open note of 
the second shiiig of the violin, lii the kalen- 
dar. it is the fust of the duAinical lettem : 
^i^ng logieiniis it denotes a universal allinna- 
li\e propusilifiii : as a numeral, A signified one 
among the (Ireeks; but among the Uoinans it 
di'uoted five hundred, and with a short horizon- 
tal line oyer it thus, a, five thousand. This 
letter is often used as an iihbrevialinn. Thus 
A. A. stands for Auyu^ti, A. A. A. for aiirum 
artjnttum as ; and among chemists it signilics 
amnirjfnn. lii trials of criminal causes among 
the Romans, A signilied ahsoh'o, I acquit, and 
W'us hence imineu litera salutnris, a stning 
%iU r. WMicn placed to bills of exchange m 
I'iiigland it .signifieit accejjted; A. IM. stands for 
mundit in tfie year oftfie world; also for 
nr/fUM maghterf or master of arts; ante 
peri diem, or before noon / A. B, barhelor of 
w7.v; A/y. forrm/e Christ, (n.ioi; 

A'P. fo anno Dotnini ; A. A. 11. C. for anno 
ah Vitlw c^dita, the year jrom the fwilding of 
Rome, Jn physicians’ piescrqjtions a or (Ta 
denotes fna,an Squal weight or quantity of each. 

4A AiM, or Haam, illiquid measure used by 
tlic Dutch, coutainin^wo hundred and eighty- 
.eight pints English tj^asure. 

AB, in the llehrew chronology, the eleventh 
nioiitii of^the civil, and the fifth of the eccl^ 
^■siaalicai )ear, couiaimiig thirty da}8, and com- 
prelyMidiiig tiu'.jaller part of July, and the be- 
ginning ol Augiist. ^ 


WBACA, a kind of flax or hemp wbict 
grows ill flirVIiiljppino Islands. 

ABACK, a sea term, which signifies the 
state of (he sails of a ship, when, Iroin being 
full, they are instantly driven Hut against the 
mast hy (he sudden shifting of the wind, or by ’ 
a chaiige in ship’s course. 

ABACUS, in architectme, signifies the upper 
part of (he capital of a column. In Uie Tmciid, 
Doric, and L>iiic oiders, it is flat and square : hut 
ill tin- other orders, viz. thel3orintliian and Com- 
posite, its limr sides arc arched inwards, and 
eiiihellishcd in the ceulre vvith an ornament, 
net ally a lose, or some oUier flower. The 
invention is ascribed to Callimu|||||f wlio, see- 
ing a small basket covered witflPllle, placed 
over tlie root of an acatithns plant, which grew 
on the giave of a young lady, was so struck 
with (hcapiiearauce, that he exernted a capi 
tal ill imitation of it ; representing the tde 
b} the abacus, the loaves of the acanthus by 
the. volutes ; and tlie basket by the body of 
the capital. In ancient Rfchitectnre the term 
signifies certain compartments in Mosaic pave- 
ments. 

Abac us, among ancient mathematicians! 
was a table strewed over with dust or saiidf 
on which they drew their diagrams. 

Abacus, in ^irithmetic, an instrument foi 
facilitating calculations b} meofis of couutirs 
also a table of numbers ready cast up. 

Abacus logistirm, a kind of multiplication' 
table in tlie form of a right-angled triangj^, 
each side having the numbers <>0^ „„eio 
and the arei |<.uiiuct tif each two oppositk 
iiuiiiiiers. ^ 

ABAFT, ii^ea laffguag& signifies thest^w 
a|ion of any thing placed t^anis J[he stem of 
tlie vessel; tints rtbajl the beam, is Qie sitAa 
tion of any ohjeef^vith the ship, when it is in 
Rial part of the horizon tontniiied between a 
line at right angles with the keel, and that 
puint of (lie qomimss directly op|>osite to the 
ship’s course. ^ ^ ♦ 

ABA (11, or Advri, a silver coin cmTeut in 
Persia and Georgia, valued it about Sghteen* 
pence. • 
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* ADaIiENATUS, a physical term which, or syrttems of lines, or periods; and^ach line, 
^when applied to any part of tlie bod^, denotes or ueriod of linetj with each letter in its 

uat it must be cutoff; when Applied tiS'the order. The foUowina portioikts of Scripture 


the tip inclines downwards 1^ the point of tlie 
shield, or when the Mrin^tf urc shut • 

ABATE, in low/si^iifie.s to break down, or 
destroy, as to abate a nuisance, ifhd to abate a 
cSstle. It means to defeat, or overthrow, in 
conseqietice of some error or exception. 

ABATEMENT, in her.ddiy, is an accidental 
figure added to a coat of arms, to lessen its 
true dignity indicate some stain in tho 

character m tbe bearer. ]ii law, it signifies the 
• rejecting a suit on account of some fault, either 
in the matter or proceeding ; and in commerce, 
it has 'much tlie same signification as the term 
discount In Hie excise, it means the iisiud al- 
lowance made in tlic duty on damaged goods. 

ABATIS, in fortification, n term applied to 
the cutting down of entire trees, .‘itiu placing 
them with the branifhes pointing towards the 
e^emy, to impede tJicir progress. 

ABATOR, in law, is an intruder who e^jjjjl's 
on the possession of an estate io^he hindrance 
of tlie lawful heir, keeping him out till he 
brings the writ intrusione. 

ABB, among ('lothiers, means the yam of a 
weaver’s warp; the wool ofwliirh it is made 
is called altb wool. 

ABBE, a term formerly applied in France 
to persons who were candidates i'or church 
premrment. 

ABBESS, the superior of an ahbey, or con- 
vent of nuns. An abbess exercises the same 
autliority over nuns, that an abbot ijoes over 
monks, spiritual fiinciioiis alone excepted. 

ABBO'l|jhe superior r-r governor of an 
abbey. TMjkare diflerent orders of abbots 
known by t^T appelintious, mifred, and not 
mitred, croziereu, and not ernziered, and 
occnmenicnl. The mitred ablmts are tJiose 
who wear the mitre, and exercise episcopal 
jffrisdictiou : the croziered uro so named from 
their carrying the crozier, or pastoral stall': 
and the oecumenical ahimts arc such as exer- 
cise universal doiiSnion. The title is also 
given to bishops who‘<e sees were formerly 
abbeys: to the superiors of some eongregalitm.s 
of regular canons, as tliat of St. (Teueviov«- at 
Paris, and the t bief rnagisinite of tlie Genoese 
republic formerly bore the (itle^of abbot of toe 
people. 

ABBREVIATION, the eonf meting of c. 
,word or sentence, by omitting some of tiic 
letters, or by substituting certain marks or 
cjiar^^ters^ in tlieir place. Abbreviations of 
this sort are used hv lqv>y^rs, physicians, 

and chemists, but nic*it extensn e!/ ■ thn 
J^ish rabbins in tlieir tsritinga 
■Abbreviates, a coii’ge of sevent; 
twjf persons in the chancery of Rome, w'hofe 
bAine^s to prepare the pope’s briefs, and re- 
duce his ^nte in prgper lofm. 

ABECEDARY, or Abecedarian, a term 
sometimes given to schoolmasters, but properly 
|o compi»itions, tlie different parts of whief 
SNK dispoftd in the onler h'f thi letters of tlie 
aljdiabek This method of writing is chicflv in 
nae among Hebrew writers; ana as Uid He- 
brew alphalfet con.'SBts of twenty-two letters, 
poems of tli^ kind ^ve only twenty-two lines 


piildic office before the teni^ of service is ext 
pired. It tjiiTers firom resignation in this re- 
spect, viz. that the latter is done in favour of 
some other person, whereas tlie former is don© 
witliout any such view. Thus Dioclesian al>- 
djaated the throne, but Pliilip TV. of Spain re- 
signed it . 

ABDOMEN, the lower part of tlie trunk of 
the body, reaching from tlie tlionix to the bot- 
tom of till* pelvis. 

ABDOMINALES, in ilatiiml history, an 
order of fishc's having ventral lins placed be- 
hind tlie pectoral in the abdomen, and tlie 
braiichia ussiciilated. 

ABDL-C'nON, in logic, is a form of reason- 
ing called by the Greek apogotjue, in which 
the greater extreme is contained in the medium, 
blit the medium not in the lesser extreme. Ex.: 
whatever Qod has revealed is ccrtainlv tnic : 
now God has revealed a future retribution, 
therefore a future rctriluition is certainly true. 
Ill tiie use of this kind of reasoning, tiic minor 
proposition must be proved to be contaii ed in 
the major, otiierwise tlie reasoning is incoii 
clii.sive. 

ABDUCTOR, in anatomy, a name given to 
certain rnnsLles, from tlieir serving to contract 
or ouen the parts to wliich they belong. 

ABEB RATION, in astronomy, a small anpa- 
rent motion in the fixed stars, discovered by 
Mr. Molynenux, and Dr. Bradley in ilie year 
By the observations of the latter, this 

f iliPiinmeiion has been ascertained to arise 
roiii the motion of light, combined with the 
annual motion of tlie earth in its orbit. The 
ahcrnitiiui of a planet is equal to its geocen- 
tric motion, or tliat sjince in which it moves 
during the parage oi light i'rotn tlie planet to 
the eaith. 

ABERRATION, in optics, a deviation 'd'f 
tlie rays of ligiit, when inflected by a If^ns or 
speculuin, by which they are prevented Jrom 
meeting in the same point. Aberrations are 
of two kinds, one proceeds from the figure of 
the glass or specururn, tlie otlier iroia an ine- 
quality in die retrangibilitv of the rays tliem- 
selves. This lust is called die Nevvtuiiiaii 
aberration, trom*the name of the discoverer. 

ABE'ITOB, a term in law, implying on© 
who instigates anodier to commit a crime, it 
is the same as the term ari ancljMrt in the law 
of Scotia ml. 

ABEYANCE, or Abeiance, or Abayance, 
in law, sigiiifies the expectancy of an estatii 
posMuision. / 

ABJURA'l'TON, in lav^. is a declaration % 
oadi that the iiretendta*, or son of James II. 
and his i&siie, have no right to Uitl tlirone of 
diese kingdoms. I 

ABLATIVE, in Latin grammar, Ihe nivae 
jpven to the sixth case W nouns; the word is 
formed troiii the verb imfrre, and signifies to 
take away ; it is by Priscian tiwcom- 

partitive case^ as serving among die Latins ibr * 
fomparinf^ as well as taking away.* Ahlalivtk 
c^olut‘% is so called because governed by no 
other word in the sentence. * . 

• ABLEOMINA, in Roman antiquity, signify 



ABS 

(he cliosrn parts of tli^sacrifice^ wliich were 
ahirityB of)eredg|the g<^ 

ABLUfiNnf diluting medicines, or such 
aa dissolve and cany on acrimonious matter 
from tlie stomach and intesitincs. 

ABTiUTION, a religious ceremony still used 
in eRstem countries, consisting in washing the 
body liefore public festivals, or entering the 
temples. In the Church of Rome the term is 
applied to the water, with uhicli tlie priest 
washes his hands, after consecrating the nost: 
and among cl%mists it signifies the wasUkg 
away tlie superfluous salts of any body. 

AHOfJTlON, in law, denotes the repealing 
of* any law or stiitnte, or prohibiting any cns- 
totn, ceremony, &c. 

A BOLL A, a kind of military garment, worn 
by the (jreek and Roman soldiers, to keep out 
the cold. ^ 

ABOAIASUS, Abomasum, or Abomasius, 

• ill ccftnparative anatomy, names used to desig- 
nate the fourtli stomach of ruminating animals. 

ABORTION, in medicine, signifies an im- 
limcly or premature birihof a fce&s, oilLcrwise 
called a miscarriage. See Midwifery. 

^ ABOUT, a sea term, signifying the situa- 
tion of a ship immediately after she has 
changed her course ; in military tactics, it sig- 
nifies a change in the position of a body of 
troops. 

ABBA, a Polish silver coin of about the 
value of one shilling. 

ABRAUM, a kind of red clay used by 
cabinet-makers to deepen the colonr of new 
mahogany ; it is found in tlie Isle of Wight, 
and is sometimes called Adam’s eartli, from its 
colour. 

ABREAST, a sea term, expressing the sitii- 
nfion of tAvo or more ships that lie Avitli tlieir 
sides panillcl to each other; and their heads 
advanced. 

ABRIDGING, in Algebra, is the reducing 
of a compound equation to a more simple form. 
Bri' Aloebra. • 

^JJIRIDGMKNT, in literature, signifies 
niucn the same thing as an epitome of a large 
y.'ork. The excellence of an abridgment lies 
in hiking only what is material and substan- 
tiiil, and rejeefing what is superfluous either in 
scntinieiit or style. In Irw, it is tlie shortening 
of a count or declaration. 

ABROMA, in botan}^ a Avord signifying not 
fit for food, is used to designate a genus of 
plants of the class and order of polyadelphia 
dcdccandria. There are only two knoAVii 
sPecics, viz. the rnaplc-lcHA ed ubroma, Avliicli 
IS a tree Avith a straight trunk, yielding a giim 
AA'hen cut, and filhul with a Avhite pith, and is a 
native of Ncav South Wales, and the Philippine 
Mauds : the other is Wheler's abroma ; it is a 
nkive of the East Indies, and unknoAvn in 
E«we. 

ABSCESS, in incdicine and siirgevy, an in- 
flambiutory tumour containing purulent matter; 
it is syn|nymoiis Avith nposlem, iinposthume,^ 
an4 imposthmnatiOn, and is tlie consequence of 
inllnmination. 

. ABSCISSE, in cc^c sections, the part of 
, the diameter of a curve line intercepted be- 
tAveen the^vertex of that diameter and tliepoiid 

* where any ordinate or semi -ordinate of that 
dinnvi^ter falls. Hence there are numerous ab- 
scisses in the saiiie curve, and also numerous 
ordmalcs. In the parab* la, one ordiimt? hal 


» • . / aca 

but one abscisse : in the elKpses it Jhna two ; ra . 
a hyperbola coipisting of two paite it nas ol^<v 
two; and in curves of the second and tbiid 
order, Hipiav have three and four. See CoMO 

SBCTIOMS* * # 

ABSC£SSIO^ in rhetoric, a figure ofameeefa 4 
by which the orator breaks off suddenly, m the 
middlt^of his discourse^ tp make flio deeper 
impression on his audience. 

ABSINTlflUM. See Artemisia. 

ABSOLUTE NUMBER, is the Ldoa^ 
quantity Avhich possesses one side of aft equa- 
tion thus in the absolute num- 

ber is 24 , which is equal to the square of x 
added to 12 x, ^ 

ABSOLUTE E9UATION, in Wronomy, 
the sum of the optic and eccentric ^tiations. 
The optic equation is the apiiarent im'quality 
of tlie motion of a planet : and|^the eccentric 
inequality proceeds from the uniformity of (lie 
plane! ’s inofion. 

ABSOLUTION, in ciAil law, is a sentence 
AA'hcrebythe party accused is declafed inno- 
cent of tlie crime laid to his cliargc, and re- 
from all further proceedings. In diia- 
^ it means the for^voness of sins, wliich 
^ the Church of Rome claims for the 
priest; but the Protestants deny it, making 
their form of absolution merely declaratory. 

ABSORBENl'S, in the materia medica, 
are certain medicines that have the power of 
drying up redundant hnmnurs, AA'hether applied 
to ulcers, or laten inAvnrdly. 

ABSORBENT VF^SEJ^S, in anatqiqy, a 
term applied indiscriminately to the lacteals, the 
lymphatirs, and the mlialvnt arteries. In bo- 
tany, it is applied to the fibres of fiic roots of 
plants, because they attract and imbibe the 
nutricioiis juices from the earth. 

ABSORPllON, in chemistry; signifies the 
conversion of a gaseous fluid mk u liquid or 
solid on being united AVith some other solid. 

ABSTERGENTS, medicines proper for 
cleansing the body from concretions and other 
impurities, not to be effected by simple al^j- 
Inents. 

ABSTRACT IDEA, among logicians, the 
idea of some general c|uaj[ity or property con- 
sidered simply in itself, Avitlioiit any resMct 
to a narticular subject. The lenn is applied 
to other things to denote their purity or uni- 
versality. Thus pure, or abstract, mathematics, 
refer to magnitnoe. or quantity, without applica- 
tion to particiila# objects. 

ABSTRAC'riON, in chemistry, is applied 
to the process of distillation, in Avhich the vo- 
latile nroduefs that come over, and are con- . 
densca in the receivers, are said to be ab- 
stracted from the more fixed parts tlmt remain 
behind. 

ABYSS, a term used to denote, in general 
any thing profilbud, of, as tlie word itself 
pqris, bottomless. In scrijjMnre, it is UBe<| to ' 
denote the deepest parts ol the sea^ from thqjr 
being itnfatlioinabte ; and, in a figurati^ sense, 
it signifies the stole of the dead, hell, or the 
bottomless pit 

ACACIA, in botany, a name improperiy 
dven to several plants as Gailandia,^aiacum,» 
Mimosa, Poinceiia,*and Sp^inm, which sec.'* 
In the ancient materia medica, it si^ified a 
gum made from tiic acacia tree, and is sup- 
po.scd to have been the same wj}h our gum* 
arable. 
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t, ACACIA GEUMANICA, a juice made 
' from wild sloes beiore they heroine iully ripe ; 
it is moderately aslringciit, and is given in 
flutes and hemorrhages. 

AVjACIA.rjr Akakia, a roll oi' bag, reprc- 
sentedeon tfie meduis of the Qreek and Roman 
rm^ierors, the exact import < it' which is not 
Known ; some suDpQjing it to reprt joiit a 
handkerchief^ for giving signals at the public 
games, others a roll of meinoranua, and othurs 
Ibag of earth, to indicnfo mortality. 

ACADEMICS, a term i^articiilarly applied 
by writers to n sect of ancient uhilosopliers, 
the followers of Stirrates and Plato, the dis- 
tinguishingiclMtv:U'.teristic of whose system was 
the unccrtmnfy and inconiiirehensibility of triitii. 
They have been called sceptics, and, cer^inly, 
if tlie term is applicable to any class of men, 
it was to tiiei^ since they carried their theory 
so far as to make both extremes meet, by 
doubting whether (hey ought to dmibt! 

ACADEMY, originally signified a place 
near Athens, siirro^ided witli high trees, and 
adorned with covered walks, belonging to a 

I icrsonofthe iianie of Academus. or Ecadi 
[ii this place I’lato opened his schoM 
philosophy; and, from this cirrnnistanc^ 
tenii is npplied in modern times to all societies, 
established i* the hnprovcnirnt of the arts 
and s< iences. 

AC/E\A, ill botany, a genus of the * i- 
driu monogytiia class and order .of ph’ It 
grows in Mexico, and is about Two 1' igh. 

ACALYPIIA, or Thrp;e s»” ao Mer- 
CURV, in botany, a genus of the nionecia iiioiiu- 
delphin class. Tlv:'re are fourteen species of 
it; some annual, and some shrubs; but the 
plants, having no beauty to recomiiieiid them, 
are not cultivated, and are preserved only in 
some botanic gardens. 

AClIAN#CEOUS Plants, those which are 
rickly, and bear their flowers and seeds on a 
ind of head. 

ACANTIIA, in botany, the prickle.s of a 
l^orny plant: in xoology, the spines of certain 
nshes, as the echinus mariiius, tkc-. 

ACANl’DUiS, Hear's Bree-vh, in botauv, a 
genus of the didynamia, angiusperiiiia class, 
and belonging to the natural order of (lerso- 
nata:. Of this plant tliere are about ten 
species. In architecture, an orna- 

ment representing the leaves of v!te herb 
acanthii.'i, and used in the capitals oi the Co- 
rinthian and composite orderi. See Auacus. 

ACARUS, the tick oi mite, a geuM of in- 
sects ol' tlie order of nptera, or tlio.se without 
wings. The ucariis is oviparous, and has eight 
legs ; two eyes, one on each .side of the -‘ead ; 
and two jointed tentaciila. It is extremely 
prolific, and, thoosh voracious, is said to live 
many niontlis without food. According to 
^^melin tliere are eigllty-twoC' species of this 
inied ‘ 

• ACATATiECTIC, a term in ancient poeiry, 
Bpplicilbie to such verses as have all their feet 
and syllables W'itlicut any defect at the end; 
tliose which are not .so are called catalectiv. 

ACAIJLOSE, or Acaulous, in botany, a 
t term atmlied to plants that have no stem. 

^ ACCELERA^riON, in mechanics, denotes 
llie alimentation or increase of motion in ac- 
celerated bcidies. 

The terjp acceleration is chiefly used in 
speaking of frdliiig bodies, or the tendency of 
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heavy bodies towards the centre ol’ the earth 
produced by the poweF of grau^; which,* ac/fc- 
iiig constantly and imiforrnly^iPbn them, they 
iiiiist necessarily acquire every instant a m;w 
itjcredsc of motion." See Gravitation. 
ACCELERATOR. See ANAroMV. 

ACCENT, nriioiig grammarians, is the ruisin|f 
or lowering of the voice in pronouncing certain 
sy llables of words. 

We have three kinds of accents, viz. the 
acute, the grave, and circumflex. The acute 
acCent, marked thus ('), shew'i tiiat the voice 
is to be raised in prunom^xung tlie syllables over 
which it is placed. The grave accent is marked 
thus ( ' ), and points out wlicn the voice ought 
to be lowered. The circuiiiflex accent is com- 
pounded of (he other two, and marked thus 
^“or‘ ): it denotes n quavering of the voice 
bctw'een high and low. Some call the lung and 
short qiiantitie.s of syllables, accents ; but erro- 
neously. r ' 

ACCEPTANCE, in common law, is the 
tacitly agreeing to some act before done b/ 
anolher, which might have been defeated but 
lor such acceptance. 

Acceptance, among merchants, is the sign- 
ing or .subscribing a lull of exchange, by w hich 
the accc]‘tor obliges himself to pay llic eontents 
of the bill. Rills payable at sight arc not ac- 
cepted, because they must either he paid on 
being presented, or protested for want of pay- 
ment 

ACCESSARY, or Accessorv', in coinnimi 
law, one who is guilty of a IMoiiious olfeiicc, 
not principally', but by participation. "I'liere are 
tvyo kinds of accessaries ; before the fact, and 
after it "J'hc first is he who commands or j>ro- 
cures another to commit felony, and is not pre- 
ssent himself: the second is lie vvJio receives, 
assists or comforts any man who lias done mur- 
der, or fehmy, whereof he has knowledge. In 
tlie lowest and highest otfencos there arc no 
accessiirfes, but all are considered as priiicipah. 

ACCIACAI'T! R A, is a term in imisic, vvliicli 
denotes the putting down with any interv al jji e 
half note below it, and instantly taking 
fingtT which has struck the lowest of the two 
notes, continuing the sound of the other note 
till the hurmony is changed. 

ACCIDEN'r, denotes in a general sense, any 
casual event. Among logicians, it signifies, 

1. whatever does not cs.sentially belong to a 
thing ; ‘i. such properties in any subject as are 
not essential toil; A in opposition to substance, 
all qiialil’ whatever are called accidents ; as 
sweetness, softness, hardness, Sec. • 

In grammar, accident implies, a property 
attached 'to a word without entering into its 
essential definilion. 

In heraldry it signifies, an additional notejoi 
mark in a coat of arms, that may be eitlier 
u.'iitted or retained without altering the ess^cv 
of the arnioii!'. 

ACCIDENTAL, in a general sense, signifies 
what happt'ns by accident, or that ianot essen- 
tial to its subject. In piiilosophy iris applied 
to tliat elfect w'hich flows from some cause in- 
tervening by accident, without having the ap- 
pearance of being subject tti general lavfs. 

^ AcciDENTAii point, in perspective, is that 
point in the honzontil line where *tlie projec- 
tions of two liiie.s, parallel to each other^ meet 
tlic ijers[)ective plane 

Accidental rolmtrSf are those which depend 
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on thp aflTections oftlu* ew, in contradisiiiictioD 
to'tho!;e that bf||ng to the light itself. 

ApCIPENSfiu, in ichthyology, a genus of 
belonging to the orjer of nantea, and 
cluKs of amphibia, in the Linnaean system, 
'Hiie Hccipenser has a single linear nostni : the 
mouth is in the under part of the head, and con- 
tains no teeth ; tlie cirri are below the snout, r.nd 
before tho mruiih. There arc three species of 
this genus, viz. I. Accipenser Huso, with 
nuked body, atid four cirri; the skin is so 
tough as to be^nade into tackle for dra^viDg 
carts, anrUother carriafes ; and tlie isinglass of 
tlie nliops is made from its sounds. The Huso 
is the largest of the genus, and is found in the 
Danube, and in some of tlie rivers of llussia. 
5. Accipenser ItUTiFENUS, lias four cirri, and 
is a native of Russia .3. Accipenser Sturio, 
or the sturgeon, has foiv cirri, it annuallv ascends 
•our r^ers, but in no great mmibers, and is taken 
by accident in the salnion-ncts. It is found chief- 
ly in the rivers of Amerioa, aiid in the Raltic. 
Oavicr is made of tlie. roes of this fish, and 
also of tlie otlmr sorts of sturgeons dried, 
salted, and packed up close. The sturgeon 
grows to a great size, and is found sometimes 
to weigh 500 pounds. 

ACCIPITIIES, the name of a whole order of 
birds, the distiiiguisliirig characteristic of which 
is, timt they have a hooked or crooked beak. 

I'liis order comprehends four genera, viz. 
tlie Mjlture, falco, strix, and laniiis kinds; and 
aeventv-two species. 

ACCJi/VMATION, in Roman nntifjuity, a 
shunt raised by the people to testily their 
applause, or approbation of t^cir princes, 
generals. See. Such is that of Ovid, Fast. 1 
bis. Auyeat in^wrinm twstri duds, augeat 
annus. 

The acclamations of the theatres, widcli were 
at tiist confused aiidtuuuiltnous shuats, became 
ill process of time a kind of regular concerts. 
When Nero plujed in the theatre, a signal was 
gijveii, and, upon this, .5000 sohlTers began to 
ctRiMKi his praise, which the sjiectators were 
obliged to repeat. 

ACCOMPANIMENT, in heraldry, denotes 
any thing added to a shield by way of orna- 
liient, as the belt, inantiiiig, supporters, ike. 

Accompaniment is also iiseil for several 
bearings about a (irincipal one, as a saltier, 
^vnd, fess, ike. 

\CC()MPliICE. in law, a person who is 
pn\y to, or aiding in, tlie perpcliation of some 
ciinie. See Access AKV'. 

ACCOl'N'f, or Acco3II'T, in a general sense, 
is iiNod for all arithmetical coinputalions, 
wlietla r of time, weight, measure, money, &c, 
M'cnuni is also used collectively, for tlie books 
ill. which merchants, traders, and bankers, cuter 
all. their business, trailic, and bargains with 
each other. Sec Hook-KEKPINO. 

ACCOUNTANT General, in the Court of 
cliaiicery, an ofliccr appointed bj iwt of pnrlin- 
inmit to receive all monies lodged in coiirt,and 
convoy the same to the bank of England, for 
better security. The salary of this ollicer and 
his clerks is to be paid out of the interast made 
* of part of the money ; it nut being allowable 
Jo take: fees in this ollice. • 

ACCRE'I’ION, in natiirel history, the in- 
crease or growtli of a body by an external ad- 
dition of new fiarts . tlms it is salts, shells, 
ivtunes, &c. are nirmed. 
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ACCROCHE', in heraldry, denofea t Atny 
being hooked into another. 

ACER, maple, in^otany, a genus of the 
monoecia«or jer and polygamia class of plants, 
and belonging to the natural order pf trm^ta. 
There are 25 speedes. See Maplb. s 

ACEl'Al'ES, ih chemistry, a genns of salts 
formed *y the acetic acid. * They may be dis- 
tingnished by the following properties : they are 
decomposed by heat; the acid being pipi^/* 
driven off, partly destroyed: — ^Ihey are very 
sblnble in water : — when mixed witli sulpbiiric 
acid, and distilled in a moderate heat, acetic 
acid is disengaged when they are dissolved 
in water, and exposed to tbcf*^Opei^ air, Uieir 
acid is gradually decomposed. 

ACE11C Add, is the same which, in a 
very dilute and somewhat iniptiro state, is called 
vinerar. In the juice of many plants it is found, 
combined with pot-a.sli, particularly tlie sum- 
buciis nigra, phcKnix dactilifera, galiam vernm. 
Sweat, urine, and even fresh milk contHu it. 
The varieties of tliis acid^pre four. 1. Wine 
vinegar ; 2. Malt vinegar ; 3. Sugar vinegar ; 
4. J^ood vinegar. 

kIHANIA, a genus of tho monodelphia 
polyandria dags, and the natural order ot co- 
iiimiiifenc. The essential cliaracter is, calyx 
double ; outer many-leaved ; corolla convo- 
lute ; berry five-seeded. 

The achania genus includes three species, 
all exotics, and cultivated (cliielly from cuttings) 
as stov e plants.* 

ACHILLEA, a genus of plants coingre- 
bending tiic millefolium and pntarmica of 
Tonnielbrt. There arc twsniy-seven species, 
only two of which are natives of Britain. It 
is used in medicine us a sternutatory. A 
heantifiil double variety is cultivated in onr 
ipirdens, under the mune of white bachelor’s 
biitton.s. I'he otlier English milfoil is (lie yanow, 
well known in onr meadows* 

ACHROMATIC, an epithet expressing a 
want of colour, introduced into astronomy by 
De la Lande. • 

ACHROMATIC. Telescopes, formed of a 
combination of lenses, which in a great mea- 
sure, correct the optical aberration arising from 
the varioii.s colours of light, are called achro- 
matic teb'.scnpes. Some of tliese have been 
made wonderiiilly perfect, and their excellence 
ap|)oars to be limited only by the imperfections 
of the art of glass-making. I'he artifice of this 
c.'ipitul iuvention^if Dollond consists in select- 
ing, by trial, fuo .suc^li pieces of glass, to form 
the object lenses, as seimrate the variously co- 
loured rays of light to equal angles^ of diver- 
gence, at dillerent angles of refraction of tlie 
moan ray ; in which case it is evident, that, if 
they be inncle to refiact towards contrary parts, 
(he* whole ray may be paused to deviate from 
its course, withmit being separated'iuto colouiji., 
The diificulty of (he glass-lfluker is in if great 
measure confined to the problem *of making 
(hat kind of glass ^'hicli shall cause a {reat di- 
vergence of the coloured %nys with respect to 
each other, while (lie mean retraction is small. 
See Optics, and Telescope. 

ACflYltANTHbl^, ia botany, afgeniis of*- 
tlie pt-nlandria monogynia class of plants, be-** 
longing to the natural order of miscfllaneap. 
'riiere arc eleven species, hut th^v have but 
little beauty' and are only preserv%ri in botaniv 
ganleus. 
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\ . ACfA, in l>otany, a genus of the monadel* 
^ pliia dodecandria class and order : calyx five- 
parttd, five petals, drupe dr]r, coriaceous, 
fibrous, one-sceded. Two species, ^trec sixty 
feo^igh, found In Guiana. * c 

V ^ AOICUXi^, certain smalbspikes or prickles, 
in tlie foon of needles, withr^which nature has 
armed several aninvls, as the hedgehog, the 
echinus marinus, &c. 

ACID, in clieniiistr}% a term originally syno- 
nymous with souTf and applied only to bodies 
distiiftpiished by that taste ; but it now com- 
prehends under it all substances possessed of 
the following proiierties. Acids, when applied 
to the foiUTut^acite tlie sensation of sourness ; 
they change the blue colours of vegetables to a 
red; they unite with water in almost any pro- 
portion ; tliey combine with all the alkalis, 
and most of the metallic oxides and eartlis, 
and form with them those compounds called, 
in chemistry, salts. Every acid does not possess 
all tliesc properties^ but Uiey all possess a sutli- 
rient number to distinguish them from other 
substances. See Chemistry. 

ACID] FIAB LE, capable of being converted 
into an arid by an acidifying principle, ffhb- 
sbinces possessing this property are called 
radicals^ or aridiliable bases. 

Acidifiabij!: hose , or Radical, is any sub- 
stance, whetlirr simple or compound, that is 
capable of uniting without decomposition, with 
such a quantity of oxygen as to become possess- 
ed of acid properties. AlmcH^t ull tlie acids 
agree with each other in containing oxygen, 
buf they differ in tlieir radicals ; of course the 
acidifiaulo base, pr radical, determines the 
species of acid. 

ACIDOTUM, a genus of the monoccia poly- 
aiidria class and onler. The essential charac- 
ter Is-: male, calyx five-lcaved; corolla none; 
sta mina fixed to a globular receptacle. Female, 
calyx six-lea\ed; corolla none; style trifid; 
capsule tliree-graiiied. One species only is 
noted of tliis plant, which is a native of 
Jamaica. 

ACINUS, a name given to grapes or berries 
growing in clusters, in opposition to bacem, or 
such berries as grow single. 

ACLIDES, in Roman antiquity, a kind of 
niissi\e weapon, with a thong fixed to if, where- 
by it might be drawn back ugniu. 

JMo>t authors describe the aclidcs as a sort 
of dart or javelin ; but Scaliger mak. -i it round- 
ish, or globular, with a wooden steu to poise 
it by. 

AC NIDA, Viiginian hemp, in botany, a genus 
of file pentandria peiilagviiiH class and order. 
'JTiere is but a single species, vi/. A. cai. 'abina, 
which is a native of Virginia, and some other 
parts of Amtri'wa ; it is seldom emtivated in 
Europe. 

ACONITUM, wolfVbane,gor mouk's-hood, 

* a geqiis of plants of the class and order poly- 
aiiuna trigyiiia. The essential character ^ is, 
calyx none ; petals five, tlie highest arched ; 
nectaries two, ped^ncled, ''.ecurved | capsules 
tliree or five. There are nine species of this 
genus, all perennials. It takes lU name from 

^ its flower resembling in some measure, a man’s 

* head wfin a helmet or hoCd on it. 

ACORCS, in botany, the sweet ting, or 
sweet riis-'jjf a genus of the monugvnia tinier, 
and hexandria class of phants, and belonging 
to the nafiiral ordf-r of pii»erihe. There ni-e 
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two siiecies; the A.|ialamiiB nows naturally 
in shallow standing waters, ai^ is found* wild 
in rivulets and marshy places about Norwich. 
It is carminative, and stomachic, having a wnisii, 
pungent histe, and* is frequently used as an in- 
gredient in bilters. 

Acorus, a blue coral, found on the coasts of 
Africa, from Rio del Re, tq the river Cunia- 
rones. It grows in form of a tree, on a rocky 
bottom. 

ACOUSTICS, is that brunch of science which 
tAiats of the nature and vuTio^.s modifications 
of sound. See Pneum.> TIC8. 

ACOUS'l'lC Ducly in anatomy, is the 
name given to the external passage of tlie ear. 
Sec Anatomy. 

ACQUIITAL, in law, is a deliverance or 
setting free from the suspicion of guilt; ac- 
quittal is either in fact or in law ; in tiu t, it is 
where a person, on the verdict of a jury, is 
found not guilty ; in law, it is when tw< « per- 
sons are indicted, one as a principal, and, tlie 
other as accessary : here if the former be dis- 
charged, tlie latter, of consequence, is acquitted. 

ACQUrrTANCE, a written discharge, for a 
sum of money tliiit has been paid. A man is ob- 
liged to give au acqiiittiiuce on receiving money; 
and a .sen'aiit’s acquittance on bi half of his 
master is binding, if that servant used to rc- 
celle his muster's rents. 

ACRE, a rncasiiro of land containing four 
square roods, or one linndred and sixty square 
poles. 

The at'pettt, or French acre, is equal to one 
and a quarter of the English acre. That of 
Strasbiirgh is only about one half of the Eng- 
lish acre. The Scotch acre is to the English 
acre, by statute, us 1U0,()00 to 78,694. 

We have coinputatioiis of the number of 
acres contained in several countries j thus Eng- 
land is said to contain forty* six millions and 
upwards, and tlie United Provinces about four 
and one-tJiird millions. 

AcR£-/nuc, a tax levied upon lands, at a cer- 
tain rate by the acre, otherwise called acre- 
shot. 

ACRID, an appellation given to such mat- 
ter as is of a sharp and pungent taste. 

Ancient naturalists di.stinmiished two kinds 
of acrid tastes ; one proceeding from hot and 
dry, as in pepper; the other from hot and 
moist, as in garlic. 

ACRID.lE, in entomolo^, the name by 
which Liiiiia^iis has distinguished the first lii- 
mily of the grylhis, or the cricket, properly so 
called : tlie cliaracters of which are, tliut the 
head is conical and longer than the thorax, 
and the antciinm ensiform, or sword-shiipcd. 
Of tins family there are eight species, none of 
which are found in Britain. The insects of tl^s 
fiiinily Ict'd on other insects. See Gryllus. 

ACJ^A'l'lO, in the Aristotelian schools, a 
deiiominatit n given to such lectures as wei e 
calculated urly for the intimate friends and 
disciples of I hat philosopher, being chiefly em- 
ployed in demonstrating some speculative^ or 
abstruse part of philosophy. 

ACROBAITCA, or Acroraticdm, in Gre- 
cian antiquity, an engineSn which people were 
raised aloft, that they might have tlie better * 
'pro.spect. • 

ACROCITORDUiS, in .natnnil history, a 
genn.s of the class ampliibia, and of the order 
vser|>ents. There are but thiico species, .Vi& 
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A. ravRniens, warteH si^ke, brown, beneatli 
paler; the aidipa obscurely yarie^ted witit 
white. It inhabits Java, chieHj amon};^ the 
pop|)er plantations; ({rows sometimes to seten 
leet lon({. I'he warts, by means of a rnii^ify- 
glass, appear to be convex carinate scales, 
and (he smaller ones are furnished with two 
smaller prominences, one each side (he larger. 
A. dnbiiis, which very nearly resembles the ja> 
vaniciis, except that the head is covered with 
verjr minute, rough, and warted scales, diller- 
ing in size alont from those on the other pffrt 
of the animal. A. thsciatiis, resembles the 
diibiiis so much, timt some naturalists suppose 
tliem both to be of the same species, and dif- 
fering oiilv in age and cast of colours. 

ACllOKlCHAL, or Achronycal, in astro- 
nomy, an appellation ({iven to the rising of a 
star aiiove tiie horizon, at sunset ; or to its set- 
• ting, wiien the sun rises. Acronichal is one of 
(he (jfree poetical risings of a star; the other 
two being called cosmical and helical. 

ACHOSI'IC, in poetry, a kind of poetical 
coiiiposition disposed in such a manner, that 
the initial letters of the verse make some |icr- 
8011 8 name, title, motto, &c. 

ACROS'nCUM, rusty-hncl\ wall-rue, or 
forked fern, in botany, a genus of the 'Cryp- 
togainia lilices; the character of whicM|s, 
that the fruetilicatiuns cover the whol^nn- 
ferior surface of the leaf. There are forty-five 
speeies distributed into dilferent classes. 
A'v of the species have been introduced 
into gardens. 

ACr, among logicians, denotes an opera- 
tion of the human mind ; in wliich sense coin- 
l>reh«‘ti( 1 irig, judging, willing, &c. are called acts. 

Acr, among lawyers, denotes an instrument 
or deed in writing, to prove the truth of some 
transaction. 

Act, in the universities, is a thesis main- 
tained in public by a candidate lor a degree. 
'Ilie term when masters or doctors complete 
their degree is culled the uct,^vhicli is held 
wMbagreat solemnity. 

Acts of parliament ore called statutes ; acts 
of tlie lloyal Society, tran'^aetions ; those of the 
French Academy of Sciences, memoirs ; those 
of Uie Academy of Sciences at StPetersburg, 
commentaries. 

ACT'KA, or herb Christopher, a genus 
of the polyaiidria moiiogynia class and order. 
The essential character is, cal^x four-leaved; 
corolla fourpctalled ; berry oiie-cellcd ; seeds 
scBid-orbicnlar, in two rows, ''piere are four 
known six^cies of this genus: viz. the spicata; 
racemosa; japoiiica ; and aspera. llie racemosfi, 
or black snake root, found in America, is said 
tcLalford an antidote against tiie bite of the 
r^tle-snake. The leaves of the aspera are 
use<l by the Cliiiiese in polishing tlieir tin ware. 

ACTINIA, iff natural history, a genus of 
the inolliisca order of worms ; the cliaraeters 
of which are, body obluiig, cylindrical, fleshy, 
contractile, fixed by tlie base ; mouth tennioal, 
eximnsile, atirroiinned with numerous cirri, and 
without tiny aperture. There arc* tliirty-six 
speeie. 9 . liiese maritfe animals are vivipuroiis, 
•and have no aperture but the mouth. 

, ACTION, in mechanics ard pliysics, is thft 
pressure or percussion of one body against 
a noil Air. 

It is one of {he laws of nature, that actiont 
RQd re-action are equal, that is, the resistance 


ADA 

w , I 

of the body moved is always equal to the fiirco 
communicated to it ; or which is tlie sumo ^ 
tiling, the moving body loses as much of its 
force, as jt comnimiiciitcs to tlie body inovt^. 

AcTKfN, in riietoric, may be difiped tlm 
commodatioii of tlie voice, but more especially 
the gesbire, of a* orator, to the subject he is 
upon, nt is chiefly directed to the passions of 
the audience. . 

Action, in law, signifies a demand made 
fore a judge for obtaining what we are legilljg 
intitled to demand, and is more commonly 
known by the name of law suit, process. 

In physiology, action is applied to the 
functions of the body, wheth 9 lWit;|l, animal, 
or natural. 

^ ACTIVF, denotes sometliing w’liich commu- 
nicates action or motion to another; in which 
aceenlatinn it is opi>o.sed to (lassivc* 

ACTOIl, in general, signifies a person who 
acts or performs something , the term is chiefly 
applied to tlie (lerson who peribrnis a part in 
the drama. • 

ACU LE ATE, or Aculeated, an appellation 
given to any thing that has aculei, or prickles: 
thin fishes are divided into those with aculeated 
and not aculedled finsL 
ACUlHlNCrURAIlON, a name given to 
a surgical operation in use amoni^ the Chinese 
and Japaiie^, which is performed by thrusting 
the point of a gold or silver needle to a cer- 
tain depth in ihc part afiected. It is chiefly 
employed in liead-aclies, convulsions, lethar- 
gies, Ike. 

AD, a Latin preposition, expressing the re- 
lation of one thing to anotlftr. ^ 

It is fre(]|iiently prefixed to other words thus. 
Ad beshaft, in anti<]|uity, a kind of punish- 
ment, winch consisted in throwing tlie criminal 
to wild beasts. 

Ad hominem, among logicians, an argument 
drawn from tlie professed belief or principles 
of those with whom we argue. 

A D libitum, at discretion ; in music, tlie 
same with piace, or si piace. ^ • 

Ad Indus, in Roman oiitiquity, a kind of 
piinisluneiit, whereby the criminals entertained 
tlie people, cither by fighting with wild beasts, 
or with each other. 

Ad metella, in Roman antiquity, the punish- 
ment of such crimiiinls ns were condemned to 
tlie mines, and therefore called inetaliici. A 
piece of excellent |)olicy, thus to make the 
piiiiishmeiit of rflgnes doubly subservient to tho . 
good of (lie commoiiwealtli. 

Ad valorem, among the ollieers of the king's 
revenue, a term used for such duties, or ems 
toms, as are paid according to the value of the 
goods sworn to by tlie owner. 

ADACTED, in military afthlrs, is a term 
applied to stakra or pi^s, driven into the earth 
byjarge malls lliod witii iron, as in securing. 
riMn^rts or pontoons. • ^ ^ * • 

ADAGIO, sofily, leisurely ; in miisiig, a tertn 
used to denote t{p? slowest of all times, the 
grave only excepted. Soiil^iimcs it is repeated, 
adagio adagio, to signif y a "still greater retar- 
dation of lime. 

ADAMANT. tSae I)i vmond. • 
ADAMANTINE TSa ston^ vvliirli 

comes to iis from the peninsula of Hith^ India, 
and also from China, has not engaj^d the at- 
tention of the chemical world till avitliin a few 
years past It is "eiiwrkable for Its extreme 
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^hardness, which approaches to Hint of the dia- 
mond, and hr virtue of which property it is 
used for polishing gems. 

ADANSONIA, in hotnny, a of tlie 

monAelphia * order, and polyandria class, 
^ uamecTafter Michael Adan-soA an imlcfatigable 
»ench naturalist, 'llie A. digifata, I'^tUopean 
aoiir-gourd, or mofiltfes' bread, call^ also 
abai o, is the only sjiecics known of this genus. 
•ADDER. See Coludek. 

•ADIJITION, in arithmetic, tlie first of the 
four fundament'll rules of that art, whereby w'e 
find a Slim equal to several smaller ones. 

Addition, injjemldry, sonietliing added to a 
cpatof anuu, a?a mark of distinction or honour, 
and, therefore, directly ojiposed to abatement. 

Additions, in law, denote all manner of d^ 
signations given to a man, over uiul above his 
proper name^Viud surname, to shew of what 
estate, degree, mystery, place of abode, &c. 
he is. 

ADDUCTOR, in anatomy, a general name 
for all such muscles ts sene to .draw' one part 
of the body towards another. Sec ANAmMV. 

AD ELIA , ill botany, a genus of tlie dioeem 
g\'na*idria class and order. Male : cffl\ x three 
parted ; no corolla ; stamina niitneroiis ; united 
at the base. Female: calyx fi\e -parted; no 
corolla ; stvles tliree, laceniied. Capsule 
tliree-grniiiea. 

ADENANTFIERA, in botany, a genus of 
the dccandria monog^nia rlasiitof plants, the 
calyx of which is a single-leaved perianthiiim, 
^cry small, and cut into five segiiients: Hie 
corolla consists of five lanceulated boll-shn|)ed 
petals ; the fauitis a long membninacenus com- 
pressed pod, cqatairiing several round seeds. 

The seeds are verv' beuiitifiil, and are used 
by jewellers as weights, being each' of them 
four grains. 

ADFECTED equrrftons, in algebra, those 
W'licrein the tiiiknowii quantity is lontid in two 
or more ditl’creiit powers • such is jr** — 
bxzza^h. 

' ADHESION, in philosophy and rhciiiistr>*, 
is a term generally made use of to express the 
property which certain bodies have of attrnct- 
ifig to fJieni.se Ives other bodies, or the ibrce by 
whit li they adhen* fogi-tlier : thus, water ail- 
hrres to Hi<^ finger, nienMirj to ifold, . Hence 
arises an iinpoittirit distiiictruu between two 
words, tli?»t in a loose nnd popular .Ji oso are 
often confounded. AiHiesion^ denotes i union 
to a certain point betwrc-ii two di.ssiiTJui- sub- 
staijccs, and cohesion liiaf which rctitins to- 
gether the component purfi; I<*s of the same 
mass. 

ADIANnU'M, Maithnhair^ in botany, tl»e 
Inline of a genus r.f plants of the crjptogainia 
fitices class and order, the characters of winch 
are, that the fnict liicutiitns are/.ollected in oval 
".Spots ,Ht the ends ^f the leaves, which are Ibld- 
eiHiack . ',’’here a re forty-four spei-ics, oi w'lib-li 
due onU' belongs to (»reat Britiin, vi/.. the A. 
capillis veneris, winch is tci*md, though rarely, 
111 Scotland and \Vale«», on rock.s and moist 
walls, anil wlii«-li is a native of the soiitli, of 
Europe and the l^<=‘vant. From this tlie Sirup 
of capillaire Is made 

A/JlP()Cllli^,or AnirncDRE, ati nn applied 
by' chemists a suhstaiirc which c. tumiofl 
from ariiiiiii^ matter finring Hu* i lianges wJiicli 
:t undergoes in its progn ss tow a ids total de- 
coiDpositioQ. This matter, say.s Dr. Frc, very 


considerably resembici Miiermnceti. ImtnenM 
masses of it were found on the removal of the 
bodies from the burying ground dcs liinocjeno, 
ai Paris, 1786 and 1787. iSeveral intei'esthig 
experirnent.s w'ere made on this substance by 
Fonn roy, at the time of Hiis discovoiy, tlie ra> 
suits of which he laid before the Royal Academy 
of Sciences, in a memoir which be read in 
1 789. This memoir is exceedingly interest ing ; 
the siib<^tHnce of it is ably detailed in Dr. lire's 
Oli^iniral Dictionary, second edition, ]>. 1 Ui. 

ADJI'TAHE, or Ajutage^ in hydraulics, 
the tube fitted to the rnofffh of a jet a'eaii. 

It is through the adjutage that water is 
played, and directed into aiiv desired figure ; 
so that the great diversity of tountains consists 
chiefly in Hie different structure of their ad- 
jutages. 

ADJUTANT, in the xiilitary art, an officer 
whose business it is to assist the major and « 
on th.it account he is sometimes called tne aid 
major. 

Adjutant General^ nn officer of distinction, - 
who assists the general in his duty ; forms the 
sever?! vletails of the duty of the armyj and 
keeps an account of flic state of each nngade 
and regiment, lii the day of battle he sees the 
infantry drawn up : after which he places hiin- 
*^iy the side of the genenil to receive his 

ADMEASUREMENT, in law, a wjit for 
adjusting the shares of something to be divided. 
I'hiis, adineasiireinerit of dower takes place, 
when the widow of the deceased claims more 
as her dower than what of right belongs to her. 
And, admeasurement of pasture may be oli- 
biined, when any of ihe ])ersonsw'ho have right 
ju a common ]i:istuie puls iiioie cattle to feed 
on it than he ought. 

ADMIN IS'I'RATOR, iii law', the person *o 
whom the goods, effects, or estate of oik* who 
dierl iiitesUite are entrusted ; for which he is to 
be iicrooiitable, when required. 

AI)M1RA£i, in muiitinie affairs, a great 
officer, who commands the naval foiTessM^ a 
kingduiii or state, and decides all maritime 
caiisfs. Fwr the latter purposes a comiiiissioiier 
li.n liet‘n in.stitiitcd in England, who, by a sta- 
tiiip *»r \V. and M. has the .saiiie aiitliurify as 
tiie Lord High Admiral. I'lie adniirnls of 
England an* merely naval commanders. Every 
other business rekitlve to the navy at large is 
direifid by the Lords Commissioners of the 
Admiraltv 

A DAI I tt A LTV, properly signifies Ihe offiipe 
of the Lord High Adiuini I, whether di.scharged 
by one or several joint commissioners, called 
Lord.s III' Hie Admiralty. 

ADMiK\LTY-f VnW, or Court of AdmirnUy, 
in the Hntlsh polity, a sovereign court, held by 
the Lord High .iVdiiiiral, or the Couiuiissioiiers 
of the Admii illy. 

ADMDNl'I \() /tfsifimff among the Romans, 
a military pi:ite>linieijt, not unlike our wiiip))iiig, 
only that it was ))erfonncd with vine-bninc|K s. 

ADHNJS JfnMy a geims of plants, called in 
English pbeasant's-eve. U is of the clnsH and 
order polyandiia \iofvgybia : and the essential 
character is calyx five-leaved; petals, five or* 
«iiorp, without a necliiry ; set'ds niikt'd. 

'Hie geiins iiiciiidcH six species, uiiich resem- 
bling tlic aiiemuiie in appearance, only smaller. 
t'J'i.e adonis Hiitiimiialis, an ^imniial plaid, is 
comruon in our gardens, and sveu in the fieUL 
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nboiit London Its 6owert w of a bright 
ac'arfet, with a black spot or eye at the bottom. 
1'he adonis vernalis is also cultivated in our 
gaHrdcns ; but tliough a 'native of Switzerland 
and Germany, we have observed that it is some- 
what tender ; probably from its shooting so early 
in the spring : it Jtas a large yellow flower. 

ADOPTION, a ^lemn act whereby one 
made another his Jieir, investing him' with all 
tlic rights and privileges of a son. This prac- 
tice \vas frequent among the Greeks and Ro- 
mans, mid is slMI in use in India and Tnrkef. 

ADORATION, frgm €ui to, and ons the 
mouth, denotes ^e act of worshipping the 
Supreme Jleing. This was anciently done by 
prostrating the body with the face to the earth, 
as a gesture naturally flo>ving from the deepest 
hiiinility of mind ; the concealment or the face 
as tlie index to the interior operations of the 
mind, being strongly and most np|iropriately 
* expreksive of tlie worshipper's total unwortlii- 
lu'ss so much os to lift up bis eyes before tlie 
great object of lii« worship. 

Jtt)OXA, in botany, a genus of the octan- 
dria tetragynia class of plants, the corolla of 
which is plain, and consists of a single ^tal, 
divided into four oval acute segments There 
is but one s|H?cit.‘s, the moscha^dlina, which is 
found growing naturally in shady p1nce^j[|^ 
ill xvoorls^ the flowers smell like mask. vBF 

ADRIFT, in nninl nflairs, the state of a 
vessel broken loose from her moorings, and 
driven to and fro by the winds or ivaies. . 

ADSTRICTION, among physicians, is used 
to denote the too great rigidity and closeness 
of the eiimnctories of tlic body, particularly the 
pores of the skin ; also for tiic sty])tic qiia)^' 
of medicines. 

ADVANCE, in the mercniitilc style, denotes 
money paid before goods are delivered, work 
done, or liiisiness performed. 

AnvANCEn-^'woref, or Vamjuardf in the art 
of war, denotes the first line or division of an 
army, ranged or marrhiiig in <#der of battle; 

is tlint part which is next tlie enemy, and 
mareliOB first towards them. 

Ai)VANCEl>-^i/«rc/ is mure particularly used 
for a Miiull party of horse stationed before .the 
inaln-giiiird. 

ADVENTITRE, hill of, among merchants, 
is a writing .signed by a inerch.int, testifying 
that the goods mentioned in it to he shipped on 
hoard a certain vessal, belong to another per- 
whit is to run oil hazants: the merchant 
only obliging himself to account to him for the 
produce of them, lie it what it w'ill. 

ADVENTIIREU, in a general ‘sense, de- 
nob's one wlio hazards Homethiiig. Ry statute 
IH. Geo. If. c. 4, adventurers may obtain a 
f^nrter for wliatovcr settlements in America 
tliev afudl take from tlie enemy. 

.Adverb, in grainmar, a word joined to 
verli.s, exnre.ssing the iiianiier, time, &c. of an 
actiaii : tfuis, in tlic phnisc, it is conducive to 
health to rise early, the word early is an ad- 

•I) ; nnd so of olfiers. 

AIlV'ERiSARlA is more pnrticulnrly u.sed 
among nicMi of letters, for a kind of eniunion- 
, place* book, wherein they enter whatever oc- 
curs to thrill worthy of notice, wlietin r in reaij- 
•iiig or conversation, in the. order in which it 
occiys : a method vviiieh liforhof prefers to that 
of /ligestiug theoi under qcrtaiii heads. 
ADVEirriSEMENT is particularly used 
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for a brief account of an aflair inserted in tEo' 
daily or otlier piioiig papers, for the mforraation 
of all concerned, or who may find some advan- 
tage froii^ it ^ By the statute law, the iiennlty 
of 50/. it inflicted on persons advertising^ re- 
ward, with ** no questions to be askid” tiie 
return of things lost or stolen. The same pe- 
nalty ufaches to the priqier. 

ADUMBRATION, in naraldry, denotes the 
shadow of any beast or charge outlined, and 
painted of a darker colour tliao tlie field. 

ADVOCATE, advocatus, among tHle Rd^ 
mans, a person who undertook the defence of 
causes, which he pleaded much in the same 
manner as our barristers do ats;ire8ent.. 

Advocate, Lord, one of the officers of state 
in Scotland, who pleads in all causes of the 
crown, or wherein the king is concerned. 

The lord advocate sometimes happens to be 
one of the lords of session in wnicn case, he 
only pleads in the king’s causes. 

.^DES, in Roman antiquity, signified an in- 
ferior kind of temple, cojpsecrated indeed to 
some deity, but not by the augurs. TJiere were 
a vast number of these in ancient Rome ; thus 
we read of the tides fortunes, tedespeuiis, eedes 
Heretjis, &c. • 

i¥lDlLE, if) Roman antiquity, a magistrate 
w'hose chief business was to superintend build- 
ings of all kinds, but more especially public 
buildings ; us temples, aqueduct^ brides, &t, 

iEGICERAS, a genus of the class and order 
of iJic pentandria nionogyniu. TJie esseutial 
character is, calyx bell-sliaped, half five-cjpft , 
capsule bow-siiaped, one-cclled, gaping on tlie 
convex side ; seed invertecW It isionnd in tlie 
Molucca islands, and in Ceylon. TJiere are 
two species, tlie majiis and imiiiis, 

.^(iILOI\S, tjoaVs face. In botanv, a genus 
of the triandria digynia class and oraer, and of 
the natural order ol the grasses. There are six 
species of this grass ; all of them seem to be 
annual. They grow in the south of Europe. 

/EGIPHILA, (joaVs friend, a genus of the 
teti-nmlria iiionog>nia class and order, and cjf 
tlie natural order of vitires. There arc seven 
sjiecies, natives of the West Indies, chiefly of 
Jamaica. 

AXiLS, in heathen mv tholo^, is particulq^ 
used for the sliield, or, according to some^ for 
the cuirass of Jupiter and Minerva. 

/I'XIfiE, in botany, a genus of (he polyan- 
dria mniiogvnia class and order: calyx nve- 
lobed ; petals fiv«i ; berry globular, many-cclled, 
with niiinenum seeds in each. One species, 
viz. the ni.irmelos, a tree with thorny branches; 
fruit delicious to the taste, and exqni.sitely fra- 
grant : .seeds imbedded in an extremely tena- 
cious tniiisimrent gluten. 

A^OPODILM, in botany, a genus of the 

E entafidriu digvnia class of p]antk There is 
lit one specie^ ^iz- the podagreria,^otf/ u*ce^ 
vriilch is a perennial, creeping weed) vgith 
wliite flowers that appear in May hr June. JLt 
grovvs in hedges, and in shady plai . .. 

i*KNl(!MA deiYlites nnwdark saying or ques- 
tion, wlicrein some well known thing is con- 
cealed under ob‘!care language. 

r/fVr/ec/, among grainniaiians, ona- 
of the five dialects ol'the Greek tongue, agree** 
ing in niost things with the Doric diah^Ct 
i^ioLic verse, in prosody, a kind of vvrsc, 
consislitig of nn ianiniis or sponde^ tlieii of (wo 
aiiupests, separated by a long fylluble. 
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‘/&OLTPILE, an instrament, mentioned in 
several plnlofBophical works, as beiiffi of great 
antiquity, altlKnigh the original use of it seems 
to be iotalljr unknown. It consists of.a hollow 
meti^ ball, iir which is inserted a lender neck 

• or* mpp ; \vhence, after the 'vessel has been 

partly filled with water, andc heated, issues a 
blast of vapour, ^vitbtST^at vehemence.^ It has 
been used by lecturers in natural^philosophy to 
demonstrate the possibility of converting water 
into an elastic vapour. When used, it is placed 
on a siAall carriage, to which it gives motion in 
a direction contrary to that in which the stream 
of vapour issues. • j,. 

incus's hmpt or jfSoLiAN Aarp, a musical 
instmoienrso named from its prodneing an 
agreeable harmony merely by the notion of the 
wind. 

iSK A, fi fifed point of time, from which any 
number of years is begun to be reckoned. See 
Cfironology. 

AEROSTATION, is a term commonly ap- 
plied to the art of Rising heavy bodies into 
tlie atmosphere, by tlie buoyancy of rarefied 
uir, or by gases of small siiecific gravity en- 
closed in an envelope, which, from neing usu- 
ally in a spherical form, is caKod a balloon. 
Various shapes have been tried ; but it has 
been ascertained that the globular admits the 
greatest capacity under the least surface, and 
IS, therefore, best fitted for the purpose of aero- 
station. Balloons are generally made of lute- 
string, and covered with an cldktic varnish, to 
ren«Jer Uie substance impervious by the gus. 
The weight which they are capable of raising 
will be in proportion to the diameter of the 
sphere. From tiie latest and most accurate 
calculations, it appears that a cubic foot of hy- 
drogen gas has, oy itMlf, a buo>iincy of uhout 
one ounce avoirdupois. Heuce a balloon of 
ten feet diameter will have an ascensional 
force of full 524 oz. or about 3^1 lbs. minus 
the weight of the material of which it is made ; 
and one of thirty feet diameter, will have a 
Ipioyancy of nearly 890 lbs. mitais tlie weight 
of the stuff of w'liicn it is made. 

In all scientific pursuits, utility ought cer- 
tainly to be the point of aim. Wc do not 
affirm that aerostation never can be *-ondered 
eraentially subservient to the inter^.^ts of so- 
ciety; ycl it must be confessed that, after nu- 
merous attempts, during tlie lapse c»t' nearly 
a centiuy and a half, ndOiing has beeri ejected 
beyond a few ineteorological d^Wrvatiops, and 
tile recunooitering of an enemy's camp from a 
great altitude in (he air, pt'rhaps too great to 
admit of sufficiently minute dbservaiion The 
v'cry latest attempts that have been made by 
aeronauts to asu'ud into the higher regions 
seem, to have been made chiefly with the view 
of anoiding amusement to the public; and, 
indeed, in its present state, aerostation aeeuis 
in^pahle of producing any thine beyond tliat. 

. Viewing it, therefore, in this light, but, at the 
same time, as a acientifiv aft^isement, which, it 
is hoped, may tcrOikiute in some oseful disco- 
very, wc shall here .subjoin a very simple nie- 
(ho<l of constructing an air balloon. 

• l:jupposr it be required tq construct a balloon 
*df 10 feet in diameter, find by the common 

rule, th5 disftmference, which will be 31.428, 
or about 31, feet 5 inches. Divide this by 12, 
and tlie quot^mt will give the widtii of one .of 
the gores of which the envelope is to be made. 


To form this ^jre,^niw tiie line AB, fig. 1, 
plate 1, of aiw Xnveoient length ; and, anoiit 
the middle or this tine, draw, at right angles 
with it, tlie line Cl), Then measnre off ofi flie 
line EB from the point £, the distance E f, 
which must he exactly half the widfli of tli^ 
gore : repeat the same en £A, which will give 
the distance Eg, and thd^ points g f will then 
he asunder the width of the gore. From g, oa 
the line g B, set off towards B 10 times tlie 
^ce g f, and the ^nt B will then be the cea 
tro of the segment C g D: with^he same radius 
from the point A describe the segment G A' 1) 
then CgDf will be the required gore, fronr 
which tlie others may be readily formed. In 
cutting the gores, about a quarter of an inch 
more thqn the breath of the pattern should be 
allowed all round for the joinings. Wiieii the 
gores are prepared, if iiris intended to inflaie 
the balloon with gas, they sliould be care- 
fully varnished witli a' solution of caoutchouc in 
rectified oil of turpentine, in the projmrtion 
of one imit of the former to tliirty-two of the 
latter; but for rarefied air balloons this js not 
necessary. In large balloons, the joinings 
should be sewed, and a warm iron should bo 
passed over tlie seams to cause the gum varnish 
to fill up every little imperfection, ami render 

W |io1e air-tight. There must also be a 
opening inwards fixed in the top of the 
boIlooiK pressed close by a spring, for the pur- 
pose of letting off tiie gas when it is n'qtiired 
to descend, from whicii a string must descend 
into the car where ttic aeronaut is seated. 

SViUi regard to tiie inflation of tiie machine, 
it may b8 accomplished with very great ease iu 
an} town where there is a gas establisluncnt, 
by inserting into tiie opening at the bottom a 
flexible pipe, connected wdth tiie nearest con- 
venient [>art of tiie main pipe from tlie gas- 
ometer. 

When tills advantage cannot bo commanded, 
tiic balloon may be filled with gas prmbiced in 
the following -manner. Into any uumlier of 
casks, us in tig. 2. plate 1, put a qiianti||^f 
iron chippings, or turaiiigs, the conrifar the 
better; over which pour vitriolic acid, diluted 
with about seven times its weight of watiT 
h\drogcu gas will be iininedinteiy disrngHged 
in CTeut abundance. Tlie gas may be co!t\ ed 
by tin or copper tubes from tiicso casht. info 
another of larger dimensions, us B, in wldrli 
anotiicr cask A is to he placed. The vessel II 
being nearly filled with w'afrr, and the tubes 
thim the surrounding casks rencliing to 
bottom of it, and terminating within the open 
end of the cask A, tiic gas will rise through the 
water^ and be collected in A, from whence, by 
tt flexible pipe, it is conveyed diiectly into (lie 
balloon, which, diirii^T tiiis process, is suV 
pT'nded by a rope between two upright pole^, 
and the ioW't part held down by men ns of 
heavy weights attached to cords, as avvii in 
the figure. Wlien tiie inflation is comnb U:, llin 
balloon must be detached from the weights, ilii 
suspending cord being dexterously withihnivii, 
ana it will tiien rise tnq;es(ically into the air. 
The c-ur in which the rierial nnvieatorg are 
seated should be made of wicker work, covered 
with canvass, or leather iminted nnrU'artiished, 
and attacbecl to a frame of net work, winch 
must reach about half way down the body of 
the balloon. 

Balloons ma cf '•rtushed .an, 
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ooiTictiincfl filpd by pliiloamhiral lectnrm of a 
Mze aafficiently ajaiul to bf lafpit, nrbon Sited, 
bv the wiodow or door of me lecf ore-room. 
Tb(;se may be filled with gaa generated from 
f^ninuluffd zinc, and dilute<t vitriolic acid, jn 
the simple np}\iratua described by Mr. Cavfdio, 
add represented 3. plate 1, where A, is a 
bottle with tho ingredients ; BCD a tube ifia> 
tcncd in the neck at B, and passing through C, 
tile cork of the other liottle, iii which tlicre is 
a hole made to receive the tube, and to tliis 
balloon is to belied. Thus die gas, coming 
out of the tube 1>, willpass tihit, through die 
s water in the bottle £, and from thence into the 
balloon. 

Tt must not be here omitted to notice, that 
the trouble of preparing small balloons for this 
purpose is now entirely superseded by an ar- 
ticle sold by all mathemufeal and philosophical 
instrument makers, prebared hroin the stomach 
^f the^iu-kev. It mw to tilled in one minute, 
and will roll about against the ceiling of the 
lecture room for a considerable lime. 

Many of the acemmts which are recorded of 
aerial \oyages car^ with them a good deal of 
interest, but in this respect they are all sur- 
passed by that of the French aeronaut M. 
ftarnerin. Iliis gentleman, in September, 
180^2, ascended alone in his balloon fron^t 
C*eorge*s Parade, North Aiidi^ Street, 
descended soon after into a field near me 
Small Pox Hospital, St. Pancras. 

To the balloon was suspended a parachute, 
in the manner of a large umbrella wlieii shut, 
nt die extremity of which was a circular basket^ 
wherein M. Gameriii sat Wlien the balloon 
WHS filled, the aeronaut placed himself in the 
basket, and ascended amidst the applause of 
innumerable spectators. In about eight mi- 
nutes, the balloon being at nu immense height, 
M. (varncrin cut the rope, and instantly was 
disengaged from the balloon in his parachute, 
which fell rapidly, and, on its expansion, be- 
gan to vibrate like the pendiiluig of a clock. 

beholder w as alarmed for the safety of 
M.^^rnerin, who, how'eser, landed solely, 
though he sustained some severe shocks in liis 
descent Mr. Blanrhurd appears to base been 
tlie first who constructed the pararhote, the de- 
sign of which was to facilitate his desc*ciit in 
cnttc of accident. Pig, 4. plate 1 . repiesents 
(his instniment in its collapsed state, ha\ing a 
small car suspended from the lower part ; and 
fig. 5. shews the same when spread fully out, 
iluring the descent 

fPltVA, in botany, a genus of the inonadcl- 
phia deciindria class and order: the flowTrs 
are poljganons, calyx five-leaved, and patent; 
the stamina are fi\ e. lliere is but one species, 
which is a native of Anibia. 

yi5.SOHYNOMENE, or Bastard Sensi- 
nvK Plant, in botany, a gennitof the dindel- 
pliia decandria class and order, and of tlie 
natural order papilio nacc8e,of wtiich there are 
(w'ehe species found native in the East Indies. 
Onteof the species is treated as hemp, and 
used for the same purpose. 

'Hiis shrub takes its name from a Greek w'orii 
which signifies to be ashamed, because it re- 
treats from the touch. 

• iESCIiLTJS. The Horse CnssNinr, in 
botany, n g**niis of the heptandria monmnia 
rlusgand order, qf tho natural order (rihiiato* ; 
there Uirec species, viz', the common horso 


chesnut. broi^bt originally from Aria iJL }ht» 
rope ; the yellow fiowtred horse chewHitf a na- 
five of North Carolina : and the soariet horse 
chcsnnt llie vvood of the common Itofse ghes 
nut is chiefly used tor water pipes, toper's wve 
and fuel ; it should»be felled m November* 
The nut him be^ employed in Fran^and 
Switzerland tor the purpom of bleaching yam, 
anif is recommended in ihb Memoir of the 
Society of Berfie, vol. iL ;part 2, as capable of 
extensive use in whitening noli^ly flax and* ' 
henip, but silk and wooL » 

j^HUSA« in botany, a genns of the pentan- 
dria digynia class and order, and belonring to 
the nahiral order of umbellate, peiimberiifera:. 

It is commonly called fool’s pamley,for lesser 
hemlock, which is known to be poisonous ; it 
may te distinguished frpm common parsley 
when in flower, but tlio most eflectual method 
of preventing (tebad consequenceflof mistake, 
is# to cuhivate me curled parsley only. 

.i^EiTNA. a fiunpns volcanic or burning inonn- 
tain in Sicily, situated on the eastern coast, 
not far from Catania. 7910 height of this 
mountain is above 10,000 feet above the sur- 
tare of the sea, and* its circumference at the 
ba.se is ISO mil^. Over its sides are seventy- 
seven cities, towns, and villa^s, the number of 
tlie inhabitants of which is about 115,000 
From Catani^io the summit is the distance of. 
thirty miles, ana the traveller must pass through 
three distinct climates, which may be denomi- 
nated the torrid^Ahe temperate, and the frigid. 

AFFIDAVIT is an oath in writing, taken 
before some person who is legally authorizfcd 
to take tlie same. . 

In an uflidavit, the time, place of habitation, 
and addition, of the person who ^akes it, are 
to be inserted. 

Ain^lNFFY, among civilians, denotes the 
relation of each of the parties married to the 
kindred of the other. Affinity is of three kinds : 

1. Direct affinity, or that subsisting between 
the husband and his wife’s relations, by blood ; 
or between the wife and her husband's rela- 
tions. 2. Secondary affinity, or that which 
subsists between the above mentioned parties 
by marriage. 3. Collateral affinity, or that 
which subsists between the husband and the 
relations of his wife’s relations. The degrees 
of aflinity are always (he same with those of 
consanguinity. In chemistry, affinity signifies 
tliat attractive power manifest between the 
diflerent parts oj bodies, whereby they com- 
bine with each otner. 

AFFIRMATION is used for the ratifying 
or confirniing the sentence of degree of some 
inferior court : Urns we say, the House of Lords 
affinned tlie decree of the Loid Chancellor, 
or tlie decree of the Lords of Session. 

Affirmation also signifies an tndulpnce 
granted to the pgople ctUsd Quakers, who, in 
caves where an oath is req[j*ired from ofliers, 
maf make a solemn affirmation UiaLwhat thfiy 
say is (me. « ** 

AFFRAY, or Arfr ayment, in law, formerly 
signified the crime of afingming oilier ^rsons, 
by appearing in nntisnl armour, hrandiKhiug a 
we^on, &c. But it now denotes a ^iroiisli 
or fightiog between 'two or more ; oflll there Si 
must be n stroke giv^n, otherwise it is ntiiaflra>. 

AFFRONTEE, in heraldry, an appellation 
given to animals, facing each other on an 
escutcheon. 
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xvr, in the sea language, tlie same with 
‘‘ Abaft, which see. 

AFZGLIA, in botany, n genu^ of flie didy- 
nainia angiosperinin class and ocdcf; there ms 
* biiV one s]^ecies, found in Afnca *^iear tlie 
equaHr. * • 

AOAPANTHrS, n. genus of the hexan- 
dria inOnog\nin and order, of thV natural 
order of the Idiacse. Inhere is but one .s})eries, 

• viz. A. innbcllativs or African blue lily. Tl is a 
native of the Cfcpe of (lood Hope, from whence 
it was brought to Holland, and in 1692 it was 
culti\'ated at Hampton Court 

AOARICHS, in botany, a genus of the order 
of fungi, an^lass of crypt, ogainia ; the pi Hus 
or cap has gills underneath, and the gills diller 
in substance from the_ rest of the plant, being 
cofniiMised of two lamina, and the seeds are in 
the gills. f 

There are nearly four hiindHil species, but 
of all these one only has been selected for cul- 
tivation in onr ganlens, viz. the camjvestris. 
This species is the best and most savoury of 
tlje genus ; it is eaten fresh either stewed or 
boiled, and preserve»^ either as a pickle or in 
poivder : and funiislics the sauce called 
cat( hup, ** 

Tiic wild mushrooms are found in parks, 
and other pastures, where the turf Ims renvained 
long unploughed. ^ 

AOATE, a mineral whose basis is calceilony, 
blended with variable proportions of jasper, 
amctliest, quartz, opal, heliotrope, and caruelian 
(Some species ot the amde when cut across 
aiid polished, present a bcantifiil appearance, 
exhibiting various*' figures. They were fon.i- 
erly siip(>oscd to be produced by deposits of 
iron or inani^nese, but it is now thought they 
arise from mineralized plants of tlie cr)pto- 
gatiiui class. 

AtiATljOPHVLLUM, a genus of the 
dodecandria iiionogvnia class aud order ; ca'} x 
ver}' niinntc, trunoiite ; petals six, inserted into 
th«.* calyx. There is but one species, viz. the 
curoiiiaticum, a tree in Madagascar. 

ACiWE, in botany, a genus of the hexan- 
dria memogyuia class and order, of the natural 
order of corona ria;. 

I’hcrc are seven species, the principal of 
which is the A. Amencana, orgr«‘.*t American 
aloe, w hose stems when vigorous, ri.-c iipward.s 
of seventy feet high, and branch out on every 
side, sous to form a kind of pyramid, l* nposeu 
of greenish yellow llowTr.s, ^ich sl..iid erect, 
and come out at every joint. 

The leaves, when pressed, yield a thick juice, 
which, with iye-a.shc'S, is made up into h IN and 
used instead of soap. 

i\(tE, denote-^ certain periods of the diira- 
lioii of the world. Thus among Ciiristian 
chronulogers, We rneebwitli tl^ie age of the law 
of nature, which comprehendiTtite tune bi fwi en 
AKiafh and Mose.4; the age of the Jewish Livv, 
V'hich^ takes in all the time from Moses to 
Christ ; and lastly, the age of grace, or the 
iiittiihcr of years titat have elapsed since the 
birth of Christ 

AGEMOGLANS, Aoiamoglans, or Aza- 
MOGi.Af.s, in the Tiirkich customs, Chrisiinii 
children rmsed every Ihitd year, by way /if* 
tribute, f.-jnn the Cljristiau.s tolerated in the 
Tiiikish empire. The collectors of tliis odioti.s 
tax used tfvtake one child out of three, select- 
ing always the handsomest. 


AGEN'r, ii||kvqh n person appointed to 
transact the biilRcas of anotlier. It is a prin 
ciple of law, that whenever u man has a povver^ 
as owner, to do thing, he may, us coii.sistent 
with his right, do it by deputy, either as agent, 
factor, or servant ^ e 

AGERATIJM, mnudlm,< in botany, a genus 
of the syngcncsia polyghmia eequall.s c1n.ss of 
plants, with a inonopctalous personated How'cr ; 
and ail oblong membranaceous fruit, divided 
into two cells, which contain a number of iiii- 
nhte seeds, affixed to a plaiJbnta. There are 
two species. *» 

AGGREGATE, ill botany, is a term used to • 
express those flowers .which are composed of 
|)arl8 or florets, so united or incorporated by 
means either of the receptacle or calyx, that no 
one of them can be ta^n away without destroy- 
ing the form of the vvTio^e. 

AcGREGATis.in the Liiinaf*an .system of bofanyi 
is one of the natural metMedsof cIassing'^lantH, 
and comprehending those which have aggre- 
gate flowers. 

AGGREGATION, in chemistry, denotes 
the adliesion oif parts (»f the same kind. Thus, 
j^eces of sulphur united by fusion form an 
aggregate. 

AGIO, ill roinnierce, a term chiefly used in 
lyiknd and at Venice, where it denotes the 
diRrenre between the value of bank stock and 
the current coin. Money in bank is commniily 
worth itiore than .specie : thu.s, at Amsterdam, 
they give 103 or 10 1 florins for every 100 florins 
in bank. At Venice, tlie agio is fixed at 
20 per cent. 

AGRICULTURE, is (he science wJiich ex- 
plains the means of making the earth produce, 

111 plenty and perfection, those vegetables which 
are iu*cts.sru 7 to tlie .siib.si8tence or convenience 
of man, and of the animals reared by him for 
(bod or labour. Its (iractice demands an ex- 
tensive knowledge of the relations subsisting 
betw'een the most iuijiortant objects of nature 
Hence everyVinpruvemeiit made in this science 
must he considered a.s of high utility. \)^^iii 
the last twenty vears, tli« progress of improve- 
ment, in every department ol hiishaudr}', has 
lieen rapid andexU>niii\e beyond all former ex- 
|x rienic. This lias, no doubt, arisen from tlie 
laudable zeal with which tiic arts and .scimices 
bate, during that period, been cultivated ; fur, 
ns it re.spects the bearing of agririiltural pur- 
suits uti (he iiilercsts of society, the motives 
for improieiiient iiiiist have been always nearly 
tlie same. ^ 

The liniiK of tin's work will not admit of an 
enlarged view of this subject, important and 
iut('ri*.shiig as it is ; nor indi'ed, is it at all here 
iieiesH.irv, since the agriculturist will find ^tiie 
most "nipltf iletaiis on every point of real im- 
portance in works ot .si'veral eminent wri- 
ters, wiiost scientific researches, joined to ex- 
tensive evp« lienee, entitle them to a high dc- 
gi'ee of re''p«"'tniid al*eniinn. We sha}I,tliero- 
ibix*, cuiifirie this article to .sneh a view of tlie 
subject as may pro\e of general utility. 

On Inclosing \ni) Draining, luclosiug 
of lands may be corisIdiTcd a.s the grnqd loiiii- 
datiuii of all iiiiprovernenls, Imth as it regards 
the prevention ot iitigatn ns bet wren proprio 
tors, and the .safety, unvl even the. quality of 
the produce. • 

^ In connexion with incloMire.s, we may con- 
sider the practice of draiilini; land.s, {{is the 
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next stop Atvardfl renderin^^pm vrodiirtive. 
A suuernbnndance of wAeJB no less injari- 
ous to the knd, than tho wo^ of it ; hence it 
becomes an object of great imporbince'to the 
fairer to prevent its pernicious consequences. 
The formation of the drain must he regulated 
ia;con]ing to the nature of the soil. Where 
the^open dniin is* used, care should be taken 
that it be about three times the width at top 
tliat it is at the bottom, otherwise the sides are 
apt to full in. Open drains should be cleared 
once every ycaT^ . 

Where the soil admits the passage of water 
freely tlirongh it the Imllow urain ini^ be in- 
troduced with success. The u«!nal depth of 
this drain, is from two feet to two feet and a 
half, and sumetimes thi-ee feet. Tiic stones 
must lean towards each otlier, so ns to form a 
triangle, the bottom being the base. Stones, 
however, cannot ulwa^ be procured ; in which 
gcase, follow drains sfc^uld be filled up with any 
light open substances that will at once bear up 
tlie covering, and permit the water fo flow witn 
ease tbrougli (hem. Various substancts are ni- 
commended for this purpose, such ns thick 
ropes of twisted straw, faggot wood, honL 
bones, turf, 8ic. but, perhaps, the white (horn 
may be pronounced superior to any tiling hither- 
to used. 

Fences. The principal things to be attsitd- 
ed to in the making of tcnccs are, the size of 
the farm, the degree of exposure, the form of 
the fields, nnd the equahility of (he soil. 'As 
to the niaterinls of which fences should be 
composed, it must be obvious (hat stone is 
superior to any tiling else. Unless, however, 
in raising stone fences lime mortar bo used, 
which in many situations is attended witli too 
great an expense to be nilopfed, there is the 
unavoidable disadvantage of llieir going to de- 
cnv,ntid in some rases, requiring to be entirely 
rebuilt once in twenty yeurs. 

Next to stone Avails, the w/ute Ihom hedge 
may be recommended us being extremely dura- 
hle, and kept up nt a verj' moderate exiience 
wlx^it has neen brought to jieifection. 

'1 ne planting of trees in tenres, gives a very 
rich appearance fo the landscape ; juit it is now 
gcnenilly allowed lliat they are in many re- 
siiecls hurtful to the hedge itself, and also to 
tbe crops to a considerable clistanco on each 
side ; and it is w ell known how much tlio liigh- 
ways sutler from their shade. 

Irrigation. Tlie judicious management of 
the process of irrigation is of vast importance 
tO||lit‘ former. No one method of improving 
land brings a more speedy remaneration ; the 
fid vantage resulting from it, is reckoned to 
anifiiiiil to about a guinea {ht tcre. 

U is necessaiy to attend particularly to the 
fanlity willi which Uie water can be draw-n off 
tlie land, since the quicker tliis can be eflected 
the better. 

If the water is allowed to stand on the land 
too long, n white scum ivill be observed rising 
on those parts where it has stagnated, and tho 
warAer the season, the sooner will this occur. 

It is the opinion of some, that the dearer the 
Avater is that is used in irrigation, tlie more he- 
neficial arc its ctlects : but experience is directly 
opposed to this opinion; for ever}' meadow is 
touiid productive in pro|>oriioki to tlie quantity 
of nnia coll rted from the water; and so well 
is this, fact dow eatoblished.-tliat uianv persons 


13 AGR- 

' V i 

employ Inboiireni, for several days together, to 
disturb the mad at ^he bottom of the riven^ 
flint are to supply the meadows Avifh water. 

The spnng feeding should always be done by 
sheep, OF cilves, as the heavier qattle ar^a^A 
to injure the ground Avith tlieir feet, Vliilg it is 
soft from the elfeq^s of Avateriiig. 

Manures. The appli^tjon of A'anoiis sub- 
stances to lai d, for the purpose of ennehing it. 
has deserved 1]^ occupied tlie attention of some, 
of the most eminent men of science, of Avhich 
the present age can boast. To endmersfte the 
various species of manure tliat may be succcss- 

a used, would far exceed our limits; we 
therefore only mention the j^yiciplc, Avhich 
arc these, chalk, lime, shells, bonej, gypsum, 
mad, clay, sand, pond-rnud, pond-weeds, ashes, 
soot, sea-Aveeds, salt, rape du.st, malt dust, yarn, 
dung, pigeon's dung, rabbit's dung, night soil. 

To apply iliesc substances Avitn adi-anlnf'e 
eATdentlv requires some knoivlcdge of their 
chemical properties, and also of Miose of the 
soil they are intended to benefit. The follow- 
ing remarks of Dr. Ure, sflre so strictly appro- 
priate to this subject, that Ave shall give mein 
nt length. “ When we consider that every 
change in the arrangements of matter connected 
Avith tlie growili and nourishment of plants; 
the cninpurative Aalues of their produce as 
food : the composition and constitution of soils ; 
and tne nianner in which lands are enriched by 
inanui^, or rendered fertile by tlie different 
processes pf ci oivatiou, we shall not hesitate 
to assign to cli.*inicnl agriculture a high place 
among the studies of man. If land be unpro- 
ductive, and a system of am(;)iorating it is to be 
attempted, the sure method of athiining this 
object is by determining the causes of its ster- 
ility, Ashich must uocessarily depend upon some 
detect in tlic constitution of me sod, w'hich 
may be easily discovered by chemical analysis. 
Some lands of good apparent texture arc yet 
eminently barren ; and common observation 
and common practice afford no means of ascer- 
taining file cause, or of removing the effect 
The applicutiou of chemical tests in such rases ' 
is obvious ; for the soil must contiin some noxi- 
ous principle which may be easily discovered, 
and probably easily destroyed. Arc any of 
the salts of iron present? lliey maybe de- 
composed by lime. Is there an excess of sili- 
ceous sand? The system of improvement 
must de|iend on the application of clay and 
calcareous niatfer. Is there a defect of calcare- 
ous mutter? Th^ roinedy is obvious. Is an 
excess of vegetable matter indicated ? It 
may be rtunoved by liming, paring, and burn- 
ing. Is tliere a dcflciency of v egetable matter f 
It is to be supplied by manure. ,FcRt cr^h is 
a manure; but there are some Aarieties of {leats 
which contain so large a quan|j|y of fen'ugin- 
oiis matter as be nhsofutc^poisonous to 
plants. There has be^n no question on Avjiich 
mosn dillerence of opinion iias exi.«tod, thuh 
tiiat of the state in which manure ought to be 
plonglied into land *> Avhetlier recent, or Avhen 
it has gone fhroiigii the prdtess of fcraienta- 
tioii. Iliit whoev er w'ill refer to the aimplerit 
principles of chemistry, cannot enterimn a 
doubt on the subject. '^As soon as dtip^^liegius j' 
9to decomixise, it fbrows olf its volatile pails, 
Avhicii are the most valuable and most efficient 
Dung which hiis t'crnieuted so as to*becomo u 
mere soft cohesive mess, luis generally lost from 
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one-thini to one-half of its most useful coo- 
stitnent elements.** 

The CULTURE of grasses. The purposes 
for which grass lands are reqiiii^df-nre two; 

for ollhrdiiig hay, and when lafd out for 
this ^qjose they are called nlendows ; secmidlyt 
for the CTOwing of herbage Vor the support of 
cattle,' they are th#rPiernie<l pastures. ' When 
ploughed lands are to be laid down for meadow 
'or pasture, the soil shouUl be thoroughly pnl- 
verixfvl by ploughing and harrowing; the seeds 
fiihoiihT be sown after some hoeing crop, ns tur- 
nips, or 'cabbages; damp weather is the most 
suitable for tlie puqjose and the seed can 
hardly be^soiTVl in too great abundance. To 
forni a good turf, retjuires much labour and at- 
tention ; and w'lien once produced, it ougtit 
never to be liroken up without the certain 
prospect of id vantage by tlie change. 

An agriculturist of great eminence has 
given the following arraiigenient of grasses 
adapted to the different soils. 

CAry. KJjoaMi. Sand 

Cow grass, White clover. White closer, 

Cock’s-foot, Rye, Rje, 

Dog's-tail, York white, ^'ork white, 

Fesi.ue, Fescue, Yarrow, 

Foi-tail, Foi-tail, Burnet, 

Oat grass, Dog's-tail, 'I'refoil, 

Trefoil, Poa, Rib. 

York white, Timothy, 

Timothy Yarrow, 

Lucerne. 

t CAa/k. Peat. 

Yarrow', White doxer, 

Biimet, Do|''$-tnil. 

Trefoil, Cock’s-foot, 

White clover. Rib, 

Sainfoin. k'ork white. 

Rye, 

Fox-tail, 

Fescue, 

Timothy. 

In our meadow and pasture lands W'o find a 
sgreat variety of grasses, of wliicli some are far 
more valuable than others ; to know the good 
from those which are imlitfercnt becomes the 
interest of the farmer ; we tlierefore give him 
the characters of the most valiiabh 

1. (treat smooth stalked meadi'w grass — 
Poa i^mtensis. 

2. Bard fescue grass — Festuca dcriuscido. 

8. Meadow fescue grass— Festuca t ratensio 

4. Ray ^ss — Loliiiiii (ler^nne. 

5. Meadow fox-tiil grass — Alopeiurus pra- 
teiisis. 

6. Sheep's fescue grass — Festuca o».»a. 

7. Rough si^tked meadow grass — Poa fri- 
vialis. 

8. Marsh mpdow grass— Poa palusfris. 

9. Com, ‘ meadow — Poa com- 

pressa. 

• 10. Crested dogs* tail grass— CynosnnisVtris- 
®latus. ^ 

1 1 . Knotty cats* tail grasr^ — Phleum nodosum. 

12. jfweet sceiAed spring grass — Antlioxan- 
thum odoratuin. 

Great or smooth-stalked meadow tfrass. This 
{prass ih considered as tKe best of all we have ; 
it is earlyjn its foliage, makes the best hay, af-+ 
fords the richest {mstiire, all sorts of cattle are 
fi>nd_ of' it. it is in all our meadows, and will 
condone ifi the same land much longer than 
any 6ther grass. 


Hard is an eurlylind produc- 

tive grass, wiCpSe foliage, which gfow's well 
on downs and rich meadows. It is well adapted 
tor being combine^ w ith other grasses in form- 
ing sheep pastures, and stands high in esteem 
as a veiw good hay grass. 

Meaouiv fesrue f/rass. This is a grass that 
comes near in its appearance to rye grass, hut 
to which it seems greatly^ superior, as being 
lai|;er, and more productive of foliage. It is 
strictly perennial and hardy, thriving well In 
most soils, growing in all shii.itlons; and it 
a^iiiids in the best ine.idows, in the best hay 
districts; is sweet, luxiiriaiit, and quirk of 
growth, afl'ording rich pasture, and making 
good hay. 

Ray or rye grass. This is a sort of grass 
that has been much in cultivation, but is de- 
ficient ill some of the i^^operties necessary for 
meadow or pasture lands. In rich moist mea- 
dows its foliage is abundant; and it* seems 
probable that It is highly acceotahle and nutri- 
tions ill feeding cattle ; its foliage is of rapid 
growth, and flow ering stems continually slioot- 

S g forth. It is best adapted to the loamy and 
ndy dt'srrqitions of soils; but it w'Hl succeed 
on any except stifl* clay, and evc.> on that it 
may be grown. 

Meadow fox-tail grass. It is in some mea- 
sure distiiigiiislied by the largeness of its foli- 
age’, wliich is rather coarse, and h\ its producing^ 
a soft spike on a long stalk, early in May. If 
it be mown early, just as it comes into bloom, 
the hay will not be coarse. It shoots ^eiy 
rapidly after mowing, and produces a plentiful 
aftermath. 

Sheep's fescue. This grass is prnise-vvoiihy 
both for the purposes of pasture and lia> ; 
sheep and other sorts of stork are fond of it, 
and are soon rendered fit in pastures where it 
prevails, giving to mutton u sweet delicious 
flavour. 

Rough-stnlhed meadow grass. It delights in 
moisture', nml situations (hat are sheltered ; on' 
which account, fhoiigli there are few luoKi^ pro- 
ductive, or better adapted for the purpose of 
hay or pasturage, it is tender, and liable to be 
injured by severe cold or drought; and in moist 
rich groiimf it has been observed to grow tall, 
while in poor land it has been found equally 
diminutive. It is well adapted to sound, moist 
loams; and the produce is excellent for all 
sorts of cattle. 

Marsh meadow grass. This is a fine exube- 
rant grass, and one of the best dairy grasses we 
have. If grows in all our rich marshes, wliicli 
are subject to be flooded in winter ; and rises 
in general, to tl^ height of four feet. 

Co 0 ttpreesed meadow grass. This is an ex- 
cellent gross for parks and sheep walks, ffeer 
and sheet being remarkably lond of it ; it 
makes a tine turf, and renders the flcsii of the 
animals slant, and well flavoured. 

Crested Uogd tail grass. 1’his grass grovys 
best in dry luistiire land, and will not thrive in 
meadows that ore verv moist. Its tliick*tiifts 
nflbnl iiiiich food for sfieep in the time of snow, 
and severe weather in the winter sens,on. Its 
growth being rapid, it should be cut down 
quickly. • ^ 

Knotty calif tail gras is a fine exuberant 
pjass, very fit for dairy pastures, and fiir cow- 
hay. It produces abiindapce of milk: nnd 
cattle are very fond of it. 
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Sweet aeMited vernal £iy*8s, Tliis grass 
comc 9 eaily into blossom Vfy be raised on 
almost any soil, but in point of crop it is not 
(jiiite so productive as some other grasses. It 
0 tne only grass of this cliifkate which is odo- 
rileroiis ; the agreeable scent of new made hay 
b</liig produced aln^ost entirely by it 

InsTBUHRNTS and operations of HUS* 
RANDRY.-^The' instiiinients used in hnsbandij 
are so numerous,. and, under the same denomi- 
nation,' often so differently constructed, with a 
view to varieties vf the same operation, that k 
.would be impossible in a saetch like the 
present to detail their structure and applica- 
tion. Tn tlie process for whkh they are 
respectively intended, every agricnltnrist will 
of coii|^ avail himself of tliose, the utility of 
which is best decided by experience. 

Ploughing. — In almost all lands there is a 
fixed depth for the ploiigh to go to, which is the 
•tratuna between the fertile and unfertile 
moulds. No soil should be ploughed beyond 
this bottom, or sole, which is the preservative 
on which the top layer should rest, and by 
which the manure laid iipun the ground is pre- 
vented from losing its effect. In fullowinf. 
land, therefore, the plough may go as deep as' 
tlie fertile soil will allow, as also in breaking 
up land without paring und burning. When 
land is ithred and burnt, it ought to )>e ploughed 
in small furrows, and not so deep, as this 
depth of furrow would hazard the loss of tlie 
ashes for the immediate, and indeed for tlie 
subsequent crops. 

Stubble ought neyer to be ploughed into the 
land ; it is milch better to mow it, and even to 
barrow the land before it is fallowed. 

It is necessary to oliserve a due proportion 
between the depth of the ploughing, and fiie 
quantity of manure iisiially spread ; ploughing 
before harrowing will qiJways be found of great 
consequence in fallow grounds. « 

Fallows ougjit always to be kept very clean ; 
indeed this must be attended to tk all events, 
whatever other bnsiness may demand the atten- 
tion '^tliehiishandniaii. 

Uorrovung is necessary both for covering 
the seed, and for preparing the land for its re- 
ception. In the constniction of the lian-uw, 
great cure should ho taken that tlie teeth be 
placed so us that no one tootli shaH follow the 
tract of another. Harrowing is best performed 
by going over a square niece at a time, so that 
tlie harrow may be lifted at the corner, and the 
refuse stuff left there. 

'mi of late years the practice of rolling %vas 
hut little iiseif, or even known, and it is in 
many places exercise.d so sligiitly, as to be of 
I'fljc service. Its utility, when it is exercised 
as ibonght to be, consists in rendering a loose 
soil more compact and solid, which, by roakiog 
the earth adhere to the roots of plants, cherishes 
llu-ir growth. No roller that can be drawn by 
iwo, or even by four horses, will carry this ef- 
fect too far. By rolling, moreover, the moisture 
of thikearth is xept more in, and, in a dry sea 
sou, uiis circumstance may reasonably iie pre- 
sumed sometimes to constitute the uinTereiice 
betweeir a good and a bad crop. 'Ilie coininan 
practice of breaking clods by means of mallets 
inny jiidirioiAly be superseded by tlie roller, 
preredqjd for a day or two by harrowing. 

For£ra09'~“''~ ifci* obvious that tlio mowing 
for hay is ly facilitated by rolling. 


What is termed scari^ng of ^ss lands m 
used by a variety of peuons, and is directly op- 
posite, in its principle, !o that of rolling them. 

For tois^puniose, a plough, consisting only of 
coulters, er irarrow teeth, is employed; aqg it 
is asserted, that ther crops of hay are Considera- 
bly increased by tlm loosening of the earth oc- ’ 
eftsioned^by this process, dVo roots acquiring 
the ppwer of fresh vegetation. The o^ration 
may undoubteefiy be beneficial in various in- 
stances and soils. The use of the roller, how- 
ever, upon grass lands of a certain description 
will be admitted to be preferable. 

Broadcast and drill husbandry.— There 
are three methods of sow'Ing seed^in u.se. The 
first, which is the oldest method, is Called the 
broa<kast system; by this method the seeds 
are scattered -by. the hand, over the surface of 
the ground ; secondly, the seeds ma:^be drojiped 
at equal distances niM in straiglit rows ; this is 
called the dAll system ; thirdly, sntall holes are 
made in the ground, and the seed dro^iped into 
them by tlie hand : tliis^inetliod is called 
dibbling. 

The broadcast system, which is still much 
practised, is liable to many serious objections, 
it is impossible,* even w'itli tlie greatest care, 
and the most extensive experiencc^ to scatter 
the seed so that) an' equal quantity shall full- 
on every part of the siiHace. 

'Hie grain must sometimes fall from the hqnd 
in heaps, and in this case part of it must perish ; 
it will like\viso*be harrowed in at larimis 
depths ; and with tlie greatest care, part of Jl 
will remain a prey to birds. The con^quences 
of such irregularity must bekoo obiioiis to re- 
quire remark, and yet tlie system is persevered 
in by m.iny, from mere prejudice againht 
modern imjirovemcnts. ^ ♦ - 

In the drill liasbandiy', no more seed is com- 
mitted to (he ground tlian what is likely to 
spring up, and the whole is almost certain to 
come to maturity. The advantages of the drill 
system are tlieip : 1. The seed is disposed 
in equidistant rows. i. It is dc^msited at a ^ 
fixed depth. 3. In any given portion of each 
row, it is very nearly the same in qiiaiitite. 
B;. the first of these the inetliod of horse hoeing 
is obtained * the second secures the uniform 
growlli of the crop ; and by the third, tlie seeds 
arc prevented from injuring each otlicr by their 
jiroximity, while there is no loss of ground by 
die want of a greater cpiantity of seed. 

Dibbling is perfermed thus. ^ After the lana 
has been prepared by ploughing, harrowing, 
and rolling, a iniin having in each hand a stall’ 
about tJiree feet long, pointed witJi iron, makes 
two holes at once, as he moves backwards, 
taking care to keei> the successive holes as 
nearly as possible in a straight line, and at 
regnlnr distances: T>vo or moi# children at- 
ten<l him,, and dn%i two, mree, or four seeds 
int^ach hole. . 

These are aftenvards covered* in hf pn.ssiQg * 
a light harrow over the land. ITiis systeA may 
be practised with adf antage, *vhere the state %f 
the land is too ranged to admit of the drill. 
The expenditure oi seed by this method is so 
small, that tliree pecks^f wheat will se|pre ibr 
an acre. 

• Rotation of crops.— Various caiires optrato 
to render the alternation of crops an ipdispens- 
abie part of successful husbandry. A^ soils ore 
exhausted of those principles whidft are o^ccs- 
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ridges; the cabba^s,. in ^single rows of tlnree* 
feet ridges; and the wiiole hoed and cleaned 
with tlic utmost cure. 
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Turnips oj 
Oats, ^ ^ r 
Beans and clover. 
Wheat, .. 
Tnniipa or cabbaj^s. 
Oats, 

Bep.ns and vetches, 
Wlieat 


Clayfy ham^ • 
> Tni^nips or cabbies. 
Oats. 

Clover, 

Wheat, 

Turnips or cabbage#. 
Barley, . 

BeunSiL 
’Wheat 


Rich loama and sandy hams. Peat earth. 
Turnips and Beans, Turnips, Turnips, 
Burley, Burley, 

Peas, Clover, 

Wheat, WJieat, 

Adi/din. Pc'atocs, 

Barley. 


potatoes. 
Barley, 
Clover, 
Wheat, 
Beans, ‘ 
Burley, 
Peas, 
Wheat 
CkdBsystdh' 

Turnips, 

Barley, 

Clover, 

Wheat, 

Potatoes, 

Barley, 

Peas, 

Wheat 

Reaping 


Peas, 

Wheat 


Barley, 

Clover, 

Wheat, 

■Potatoes, 

Barley, 

Peas, 

V^eat, 


Growls. 

Turnips, 

Barley, 

. Clover, 
Wheat, 
Potatoes, 
Barley, . 
Peas, 
WJieat 


Liffht lands.^ 
Tnmips, 

Barley, 

Clover and rye-grass. 
Clover and rye-grass, 
C^er and rye-grass. 

Wheat or rye. 


Nmvb. 

of imms. 

practice, car it^ot.onm^.the < 
pfisfir^ IM’ i^calteU npncr 

Gountenanoe, >sit it m more (tmawl^efy jppe- 
sen ed venmiit^ *J5vfcry stieii|SshoQ)d he 
made to iiicliiie downward, from its.io{:^ its 
bottom. The best form .1^ a stack, is tha^^f a 
cone, placed ijpon ^ cyluder..^, T)m nioment 
a stack ia fimimed, ppyering^ of it should 
commence. * 0 * ' 

,THBJSSHiNG*-^The uwal mode or toiling, 
18 attended with the ipqonveniehce oCthestraw 
being veiy often not thoroughly clearei^jby 
which, much graip is lost;, and ^ih tfam.hf 
affording the w'orkmen great andperpetiml^Ju- 
centives to depredidiou, \yhieh, perhaps are 
rarely resisted, or, at legitJ are cer'^ainiy often 
vielded to. .A. fixed tlu^amnz mill wnl give 
comparative ^security against these .emla; and 
one worked' by two^ or tliree horses may be 
parchascd for ircyn sixty to a hundred guineas, 
and which, in eight hoiu«, will thresh fifteen 
qi^ters of wheat The granary^oold be over 
Tamili, and the com may iinmedifdely 
aRer tlireshing, 1 m di^vn np into it, and d^ 
posited s^e under m key of die ■ farmer. 
Fresh tlireshed straw i# better 'than old for 
/eedit^ cattle, and is best niquBficd for tlicm 
by being.cut into chaff. 

Fruit trees.— IW cuItivation of trees 

for the pur^se of d^Sving from thmr juke a 
fermented Liquor, emidoys a great proportion 
of tlie laud of this as of other countries, and is, 
on that account, an important branch Af agri- 
cultural attention. 

Tlie varieties fd apples arg entirely artificial. 


AND STORING. — ^WHieii artificial . nature having oply provided ORc species wlijch 
grasses are to he. turned into hay, t]>ey Should is the crab. Apple trees should be cleared of 

be treated in a' manner differeuL from that — ’ *■ ’ *- 

adopted with regard to n^ral oce& ^Tliey 
ought to be allowed to lie in swartli for. a day 

or two; after, which, being turned witb'Care, ^ 

they shoold lie a day or l^o, longer ; by 'this mess 
siiwle process tlie nay is, in good wesBi^, . them^ 

Buffieiently made. After mmamiog two days As general inansge|neii|, with respect or- 

c^lSxd grounds, it is a jttdicidiMii rule to plant for 


a* manner differeuL from^^at redundance of wood, as it very much intercepts 
the free circulation of the air. They should be 
kept clear also of the misletoe^ which often 
proves highly iidnrious to tb^]^ neither should 
be permitted <m guy a^ouai to incumber 


fieiently 
in. cocks, 


remamiQg two qays 
should be earned to me 

The mowers dio^ <mt fbe grass as la# as 
possible, and ^ makers are not .too many for 
every mowim. ThegrasaiilnHdd^ shaken out 
imniadiateljFafter w scjtli?. By the evenipg 
it chould be nil[^ed iato rowa The, ugxf muiA* 
ing it simuldbe again.8haken and spread and 
in tie evening, it should be pot up into eqeks. 
.S^ese being opened on l!ie mllowing mormng. 


a. brok^fip woni-oat award, keeping it 
arable, tha..|reeiS have attained 

de groyriE^ when ?t — ' — “ “ 


Uud^doiyn 
iff that 

is onmpQ 


Ire^^.finaOy re- 


tgpro- 
iting cbm- 
ioj^iniied 


,it, M it is ahicked,.h peck of salt shomd "S. tbren^ut thp, wfn^r jT & pri^^ 

. strewed ^ layers on every load. Ilie stack j^dL In trees^ , the, fforih pde 

hboald , be oovered within a week, after M is should He marker ^ k*.... 

finisbeik preseiye as much of ~ths sap' of fim sa^ 

.^mss aa'pomible, withoat incurring the daager . 
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oest form fof si jiliiiitulion is timt of si circle, os 
presenting the lesist sitiihcc of any figure for its 
area, anil, consequently, this form will have the 
fewest outside trees, which are always stunted 
in their growth, at least more so than tliose 
which are more central. 

*lhe oak is generally found to thrive best in 
hilly sihiations, where there is a rich black 
soil. It is propagated by acorns, of which 
from four to six bushels are used on an acre ; 
seeds of furze should be sown along with them 
to protect the yo^ng oaks from cold winds, and 
from rabbits. ^ • 

Ihe beech is also raised from seed ; it de- 
lights in a calcareous or chalky soil. In ex- 
posed sitiuitious, Scotch hrs are planted to 
shelter it, and afterwards cut down. 

'I’lie elm is usually propagated from seed, or 
by suckers taken from the roots of old trees : 
it grows quickest on fight soils, but produces 
4he be«t wood on slilf soils. 

The lurch will grb^oii almost any soil, and 
in any situation ; it will even ilourish where 
other trees can hardly live, provided it has 
depth of root It is of all resinous trees the 
most valuable on an estate, and makes a 
greater return tlian any other tree. 

For Scotch firs a light sandy soil is the most 
suitable : it grows must rajiidly, and attains the 
greatest height on the north and east sides 
of hills. 

The birch and hazel may be raised in almost 
unv situation : the ash requires a light, rich, 
calcareous soil; the poplar requires a moist 
soil, and thrives best by tlie banks of rivers: 
the willow is admirably suited foi wet, marshy 
land ; and in a l*ew years its culture becomes 
exceedingly jirofitable. 

Coppices are reckoned fit for cutting, in 
about fourteen years ; and the proper season 
fur felling, is from November till about the end 
of March, but not later, except for trees which 
are to he barked, for which May is llic best 
montli. * 

Caitle. — U nder this head the horse is the 
first Subject oi‘ attention to the agriciihiirist 
The following di'scription of the liorse best 
suited for agricultui'al jiiirposes is truly excel- 
lent ; it is from the treatise on Live Stock, by 
Ciilley. 

'*ilis head should be ns small as the propor- 
tion of the animal wall admit ; his nostrils ex- 
panded, and muzzle fine ; his eyes cheerful and 
prominent; his ears small, upnght, and placed 
near together; his neck, rising out from between 
his* shoulders, with an easy 4aiK‘nng curve, 
must join gracefully to tlie head ; liis shoulders, 
being well thrown back, must also go into his 
neck (at what is called the points] miperceived, 
vvhX;h, perhaps, facilitates tlie going much more 
than die narrow shoulder; the arm, or fore 
thigh, should be muscular, and, tipcring from 
die shoulder, meet with a fine, straight, sinewy, 
bony leg ; the hoof circular, and wide at the 
heel ; his chest deep, and full at the girth ; his 
loin lor fillets broad and straight, and body 
round ; his hips or hooks by no means wide, 
but quarters long, and tall set on, so as to be 
nearly In die same right line as his back ; his 
thighs strong and muscular ; his legs clean, and 
fine-boned ; bis leg-bones not round, but vxliat 
is called laUiy or Hat” 

When com is ^ven to horses it should be 
previously bruisetl, as the grains which lliey 
(' 


swallow vvliole, lie undigested in the stomach, 
which will not act on the husk. The bruising 
is best done by the niachltie called the eruslung 
macliine, yhieh bruises every grain that passes 
through it Corn thus prepared w^l yield ^me 
fourth more nourishment than uncrusilied grain. 

The practice o€ soiling horses, instead of 
turning tflern to grass in .sivjkumer, is allowed to 
be an excellent means of reifucing the expense 
of keeping theib, without eidier impairing their 
condition, or diminishing their capability of 
working. Turnips, carrots, and potatoek, af- 
ford an excellent winter food for horses, when 
green food cannot be obtained. 

The horses best adapted to general piir- 

C oses of husbandry^ are principally* of three 
reeds: viz. the C/eveland beiys, the Suffolk 
Punches, and the ClydesduU horses. 

Black caftle, intended for feediqg, should be 
chosen for tlieir being short legged, which 
f|iiali1y is almost uniformly connected with u 
general good make. Straightness of back 
another important recomnipndation, and the 
more ])erleetly straight they arc, while at the 
.same time, they are very broad and (hit on the 
loins, the inoie readily experieiu i d |)i will 
decide on their-worth. Sniallm -,^ ol dewlap, 
and the barrel form ofcarea.se, both in the foro 
and hind quarters, are also justly insisted upon 
as points of exeelleiiee. A curled hide is indi- 
cative of a thriving beast, and wortliy of obser- 
vation in die choice of these uiiiniuls. A still 
more favourable symptom is a soilness or sleek- 
ness of skill. Indeed the nice touch of t^ie 
hand is requisite in the judge of cattle, perhaps, 
nearly as much as the kceii’Dbservation of the 
eye. Oxen that have been w'orkeil are more 
valuable to graziers tlian otliers, as not only 
fattening v^ itii greater rapidity, but furnishing 
more excellent beef Alter w'orking till the 
age of fmirtecn years, vv hit'll is within tw'o of 
die usual extent of their natural life, they have 
often supplied mo.st tender and admirable meat. 

When cattle become swelled by eating too 
much suceiih'iit food, may be efi'ectually , 
relieved liy heftig driven about for some time 
with great rajiiditv ; bul a still inure successiul 
method is to .stab them with a knife, to the depth 
■f four inches, l>»‘tweeii the ribs and the hip 
bone. A (Icxibte tube also is sometimes passed 
through the mouth into the gullet, by which the 
air is discharged which causes the disease. 

The value of a cow as a milker, should be 
dcteririiiied not by tlie quantity ol milk she af- 
fords, but by the quantity of cream which the 
milk yields. 

SriEEr.— In the nfanngeiiient of sheep, the 
dilferent breeds must be adapted to the soil 
and situation where they arc kept. The most 
common breeds are, the neiv Leicester, or 
Dishley hrted^ with loQg wool, having 
hairs, barrel shajTled bodies, small head.s, and 
an iiptiies.s to fatten early. • 'flie Teesual*^ 
breea of sheep; tiuse arc larger than any- 
other; the ewes gem-j.ill) bring Iw'o or throe 
lambs in a season, but this breed is only 
adapted to a soil that is waim, and highly fer- 
tile. 'Hie hlark-fared, or Scotch sheep, are 
best suited for bleak, and mountainongjtracts ; 
they are small ; their wool is very coarse, but 
their llo.sli i*- sweet, and the most scanty food 
will siipph their necessities, 'fhe otlier breeds 
are, the lyiiicolnsbire, the Koiiiney-marsh, the 
llerefordshiie, the South Down, and the Merino 
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or Spanish breeil^ fee. Tlie lambing shonhl be of any»com. Wher^ numbers of?hem are kept 
contrived to be in March, nr early in April ; upon a farm, if i)ermitted to go at large, tliey 
The greatest diliiciilty attending this kind of will often do considerable injury both in the 
stock, is the supplying of suitable m-ovision at fields and barn-yard, besides which they will 
tli^ seusoi^ for if the growth ftf the lamb be be extremely* exposeil to the attacks of vermin, 
chewed; the evil is irremediable. The rotten, and will lose a considerable nuinbor of tl^eir 
of after-grass, is tlie most valuable article in eggs. A full-grown hen continues in her prime 
this case, us it^ ^s^cry wholesome, ^nd much for three years, and may be supposed in that 
relished. Turnips also afford a good supply, time to lay 200 eggs, which number, however, 
and increase the miaiitity of ‘tlie milk of the by wnrmtii and nourishment, might be greatly 
‘ewes ; hut a little hay should be given along exceeded. 

witlftliem. ' 7’he oirdifv and size of thtf Norfolk tiirkevs 


^ Sheep that are kept in inclosures, and par- 
ticularly in a w<>()dl.(iid country, shfiiild be 
examined tivke ev<'r\ <lay, to guard against iii- 

E to them from the lly, w^liich in twenty-four 
rs after haiiiig struck, .sometimes produces 
incurable diM-ase. The most etlicacijiiis treat- 
iiieiil on this subject is, after parting the wool 
w'iiercver Oie maggot.s are found, and picking 
them out with a knife, to scrape a small quan- 
tity of white lead among the wool, so that it 
may he carried cwenly down to the w'ouiid. 
Regular and triiniim in.siicctiun w ill prevent such 
a circumstance as a broken coat in any of 
these aniiunls, from :i c.dise so duiigerous and 
fiwnl where they are iieglectedi 

When ewes nhout'to lamb, their keep 
should be of tlie most nourishing kind, consi.st- 
ing of plenty of tiinii[)s or cabbage. Till this 
period they may do without them. Rut all 
cattle that have young leqiiire as good keeping 
as those which are fatting. *' The tuniips or 
cabbages should be drawn for them, and ^ven 
tifem on dry gound. A standing rack ut hay 
should be left fontliem on llic field, which will 
be of great advantage to them. 

Swine. — Ry proper management, swine may 
be rendered an important source of profit to 
tlie farmer ; they are ve^ prolific, and may be 
kept at little expense, since they consume' im- 
mense quantities of food that would not he of 
any value to any otlier kind of live-stock, 
breeds arc of different kinds, which vary nuicli 
in size ; llio huger kinds should he kept only 
* where provision of the best kind can be had in 
abundance. As the sew has two litb'rs in the 
year, these ought to be .so regulated as to have 
them both in inlid v\eather; winter Titters arc 
notwortlithe trouble of rearing. Swine viill 
taiten on almost any sort of food ; and when 
corn Is given tin oi to prejiare them tor the 
market, it should b * ground into meal, and 
mixed with water. c 

Soiling of swine is found to he higidy advan- 
tageous, from tlie quantity of inaniirc it pro- 
duces : and although they are the filthiest of :dl 
animals, yet cleanline.ss is highly eondin i\e to 
their health : warmth ul.so is beneficial foth< ni. 

J^ObXTRY are more or h sa a par! of tlie 
stock of almo.st every farm, and when fl.t v are 
reared with a \ iew to profk, and on a kirge 
>ipale, they will Ice found to repay the grejg; at- 
ytention ner,es.sar>' to bring them to maturity. 

A Hbuse should lie erected for them, con 
taining divisions* appropriately for roosting, 
.silting, fatting, and mod. The building should 
be constructed near the farm-yard, having 
( leaf tvafer configiioii.^c to it Warmth ancl . 
soe.ke are great rlierishers of poidtiy. AII,^ 
ol’ every .species, must have access to gravel 
and grass. 'I'hftir ch«*ili)e.st food consists of 
boiled po^foe.**, on which it appears that they 
can be support'd niid fattened, without the aid 


are superior to tJioAoiof any oilier part of the 
kingdom, 'riiey are fed almost entirely with 
buck-wheat, which, iierliaps, may account for 
their excellence, and are bred by almost every 
little fiirmer in the comity. When young, they 
demand perpetual attenllon, and iriust be fell 
witli alum, rm'ds,aiidc[^op|}ed onions, and the. 
expense attending their manngenient and food 
ran bo conipcn.sabMl only where. hnlYtd.s ari* 
tolerably sucecssiiil, aiiditne prices Ip'gii. 

The — 111 selecting those cows wliieh 

are most suited for the dairy, respect must he 
had, not so much to (he rpiantity of milk w'liicli 
they give as to tlio qiianlily of cream which the 
milk ulfords. 

The rirhe.st milk knov'ii is produced by cows 
oftlie Aldernev breed. Mncli skill is rccpiired 
in managing a breed of milk cows; and none 
should be cntniste<l with the milking of tlu'in 
but those wlio can lie fully depended on; an 
artful mildness of maiiagemeiif, with a soi't 
hand, and gentle touch, will render the opera- 
tion of iiiilking agreealile to the cow, tlic milk 
will flow freely to the laht drop. Tf’liis tender 
management will not only secure the conti- 
nuance of tlie quantity of milk drawn at any 
particular time, but will even improve it; 
whereas if Irnm vvnnt of skill a portion of the 
milk be left in the adder, tlie cow will ev«-n- 
tiially hecome dn. The' usual practice i.s, to 
milk row'.s twice a day; but in the sranmer 
.season vvlu«i they have, an abundance oi‘ mk*- 
culeiit food, I hey may he milked three tjjtqes, 

The situation of a dairy is of importfinee. 
Il ought to lie well aired, yet as well shadi-d 
as iMissihle ; and its windows should never 
Iroiii the south, tlic south east, or soiith-wesf. 
I'-very' utensil should he kept most .scrupulous In 
' lean; hence a plentiful sujiply of water i.s in- 
oispensidile. 

The temperature of about fifty-five degrees is 
leost favourable for the separation of t!u* cream 
f'om tlic milk. The iiten.sils of flic dairy jirc 
best made of ^ood ; lend and copper bt'iiig 
.soluble in acid, and highly pernicious; and 
tin 'di iron i.s not injurious, yet the taste of 
it lenders the prodiu e of tlie dairy niipalalable. 

AGRJMONIA, f/fjrmunnj, in botany^ a 
genus of the dodeeaiidria iligynia cla.ss and 
order. Of tliis genus there are five species ; 
the A. parviflcira is foiiiiti in the corn-fields and 
hedges in Brit tin, and in i lost pavt.s of Ruropv 
it is perennial, and flowers in June and July. 
It is used in .medicine a.s a cure foi^ flic 
jaundice. : tlie Prii«.sians use it for dressing lea- 
ther. 

AdllO.STRMA, the tjnrlaml of the field, ip 
botany, a genus of the dccandriq jMmtagyuia 
cla.ss and or.h'r. There are four species, viz. I . 
A. githago, corns campion, or cockle. 2.. A. co- 
rotiaria, rose campion: 3 A flus Juvis*: and 
4. A. cocli ro.sa, .smooth campiou. 
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Aonosrft, a geDiis of^triandrions planta^ 
called In English bent grussi It is of the class 
and order triandria digynia ; the essential cha- 
rarte/ is, calyx bivalve, one-flowered, a little 
less limn the corolla ; stigmas longitudinally 
shaped. 

There are no less than thirty-five species of 
this grass; most of them are foreign, and 
some only annual. About eight species are 
einimerated as natives of Britain. 

A-GKOITND, expresses tlie situation of a 
ship, the bottom c4' uhieh rests on the ground. 

AGUYPNIA, denoto%iniirh the same with 
watchfulness, or an aptitude to sleep ; which 
is a very tronbiesoine syinplum ot feverish, 
and other disorders. 

Acrypnia, in the Greek church, the vigil of 
any of the greater festivals. 

AGUE, a general iiaino for all intermittent 
fevers, which, accoidiii]} to the dillerent times 
the r,»tiirn of the leveiisli paroxjsiii. Or fit, 
are denominated ipiotidian, tertian, or (piartan 
agues. 

AtiYNETA, ill bof.niy, a genin of the 
triandria inonogynia class" and order; there 
are but two species of tliis shrub, botli nativ. s 
of Chinn. 

A-llULL, denotes the situation of a ship 
when all her sails are billed, on account of the 
V iolence of a storm, and when having lashed 
her helm to the iec side, si'.c lli'S nearly with 
lier side to tie wind and sea, her head being 
HOMiewhat inellned to the direction of the 
wind. 

\IGUJSCI5', A inujssE', or EGUisri/, inhend- 
dry, dei)ote.s a cross with its lour ends sliariieii- 
ed, but so (IS to terniiipite in obtuse angles. It 
dltfers froni tile cross fitchee, iiiasinucli as the 
latter goes taperin;- hy degrees to a iioint, and 
file Ibririer only at the ends. 

AIIjANTIIUS, the tree of heaven, so call- 
'd on account«f its lofty giowtii ; a g<*nus of 
trei‘, the « lass and order of wliicli are not 
nscerbiined: some liccomitiiig it^poUgainia 
inofiuecia, ami some dioeeeia doi-andria.* It 
has •..lie, leinale, ami iiermaphrodiii' flow- 
ers. It is a native ol China, hut grows very 
last ill our climate, and is recommended lor 
nriiaineiifal pl.iiifatiuiis. 

AIK, is a Niihtile, iiivisihl<‘, elastic fluid, 
siirroimdiii” the glolie of flic eaith. It was for- 
iiieiiy believed to be an cleiiienlary jiriiiciple, 
blit tJie resenirJii's of plnlosopliy have long 
.sinee exjdoded fhl.< tlieoi), and it is now well 
known that this lliiid is a eonipoiiiid of \arioii.s 
iiigrMn Ills, but consisting lidefly oflwo ga.ses, 
viz. o.vj^en and :,zote. 

F<ir a more I 'lrlirular description of air, sec 
tlie arlh les, Ai \.osi*iii:un. Gas, Ciikmistkv, 
and PMcrviAiies. 

Allt-/ir/M;o//. ' See AkkostATIoN. 

AlK-f/MlA Sec l*^EllMATICS. 

Am-Jacke 1 ^ u .sort of jacket .mule of lea- 
ther, in vvhieli are sevi ral hags, oi bladders, of 
the same iiialenats, and eoiiimMiiicatiiig with 
each ^ther. These arc all liihd with air hy 
means ot‘u lube ol h'atlier, having a brass .stoii- 
coek at the extreinily. 1'lie use of the air- 
jacket i.** to support a person in water who is 
iiilable to swim. 

AiR-/‘*//>e.s’,*aii invention for drawing Ibid air 
out of the holds of ships, or .my other placv ; the 
inveulio'ii is ..strihml to Mr. Sutton, a brewer 
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111 London, whence they are called Sutton’s 
pipes, 'pie principle on which their action 
depends is no ijther than that air is iieic.ssary 
for the .supijort of fire ; and if Tt lins not access 
from the pla(^\s mo.st adjacent, vvH reacHly 
come from those thalare more remote*. Ileifcc 
tlie fire kept up in ship, for the iieceMaty 

S urpose.s,ftuay lie cinployc^l^ to ronsimie all 
le foul air tli.it may at any tfme be collected 
about the vessel.* ^ 

Am Pump, See Pneumatics. 

Air Thremis, in n'dimil liistory, a ifliine 
^ven to the long I'l.nm uts so frequently seen 
m Aiituiiiii, lioating about in the air. These 
threads arc Uie viork of spiders, espci i.illy of 
tlie lopg leggcil field .spider. 

Air Icv^c/y, are spiral duets in the leaves of 
plants, Stc. .supjiosed to be analogous to the 
lungs of animals, in supplying the dJllcrenl 
parts oi the jikints willi air. • 

_AF1^()NJA, in bol.my, so o'l'ncd Irc.ni Mr. 
Alton till' kiJe kii;.’s g’ ldu.ii Sit Ivevv, a 
penes of I'le moivideliiliia oclaiidiia elsiss 
and Older, and of tlie n itursfl e.rdrr of s olum- 
nilerai. 'I'liere is but one species, a n.itive of 
the Csl^ie of Thiiuberg. 

A.1LGA, ill lyif.Miy, a genus of the ilidy- 
namia pMiinospci’mi.i < I.sls o' jilants; the flow- 
er is iiionopetHloiis and ringent, (lie iippei lip 
being raflK r .small and bilid ; the lower one i.^ . 
large and trifid ; no piiicaipiiim ; tlie .^ceds 
are ifontained in the cup of tiie flower; tljcrc 
are ten specie.s. • 

AIZOON, in botany, a genus of the polv- 
andria ])enlagvnia class; there ar« ten .sijecii.?!^ 
of this jilaiit, all natives ol li^it eoiiiitncs, tiiey 
may he rai.seil in this roimtry on hot licd.s, hut 
they are not rem.'xrkable, either for beaut} or 
any other properly. , 

ALAKA.STUK, a species of stone vvlili hhas 
a greater or less degree of imperfect transpa- 
reiicv, a gnmular tciture ; is softer aml^tal 
a dull poli.sli limn marble, and i.s usually of 
a white colour. 

Alabaster is found in Germany, Fmnee, 
and Italy ; it is used by .sculptors tor sta- 
tues ; and lias soiiictiines been used in large 
thill slalis for windows, on account of its rni 
dily trail Slid King the r:i}s of light. ^'Jiere is 
hurch at Florence iJIuminuted in this way. 
AL^'E, in analoni}, j.s .sometiiin's ii.sed for 
the lobes of the liver, the nyiiiphie of the fe- 
male piidendiiiTi, the two caitilages which lurni 
the nostril, tlie arm^uts, young stems orbraiich- 
e.s, ki . # 

\U\TEl), ill botany, an ej.iihct a|)p1ied 
to liM'*seed, .stem, or leal st.tlk : a seed is aln- 
ti-d, vvlieii it b'is an ala or meinbrane allixed to 
it, which, Iiy its '.l}ing, serves to di.sj)erse it. 

AliAl'D.-K, Lvuk, ill ornitholugv, a genus 
of hird.s oi the order ol passeres; tin; eiiarac- 
ters of which are.ihat thc*beak is eylimirie.'d, 
snhiilate, and straight, bend^g tow. irds , tlie ^ 
poinif; tlic inaiiddjles are of equal s'ze, amT* 
opening downwards at iheii b.ise ; the t•ll^;lIe 
I.s bititf; and tJic liiitder ciavv is struigliler and 
longer than the toe. * 

Peiiii.'int iihservTs tliatthc nostrils are cover 
ed vvith feathers or bristles, and the loes duidec 
to their origin. 'I'liere arc^thirty three .species; tiie 
Aincipul are ; - 1. 1'hc A. arven.sis, or sky dark 
I’lijshird and tlic wood-lark are the only birds 
wluch sing flying. The Juglicr it iliesj'lhc more 
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it iitniiiis its voice, and, hr descending, it low- 
ers it until it quite dies away. 2. The A. pra- 
tensis or titlark. This bird has a remarkably 
fine voice, and frequents meadows.' 3. A. nr- 
bo||ea tlie * woodlark, is distin^iisned bv an 
anniylar belt of white enciscling the head. It 
haunts nnc'iiltivnted tracts pear copses, but sel 
dom penetrates tljq^ woods, 4. A. c.iinyestris, 
the meadow lark, it differs from the others by 
the blackness of its bill and fret; it inhabits 
‘heaths, and iinriiltivated tracts; and frequent- 
ly oift-stiihble, where binis of this species are 
often found to assemble in great numbers. 
5. A. trivialis, the voice of this bird is weak, 
and resembles the cry of chickens: it builds its 
nest in solitary spots, concealed under .turfs, 
hence its young frequently become a prey to bid- 
ders. 6. A. crisf.ita, or crested lark ; this bird is 
found in'inost parts of Europe ; it lives in the 
meadows and fields, on the sides of ditches, 
and on the backs of furrows. This is the •only 
lark that may be instructed ; in a montl) it 
learns many airs ^perfectly, which it repeats 
without eoiifusion. 

ALBINOS, the name by which the Portu- 
guese call the winte Moors, who are looked 
upon by the negroes as mopsters. They,«t 
a distance, might be taken for Europeans ; but, 
upon a n<*ar inspection, their white colour ap- 
■ pears iikelhat of persons affected with n leprosy. 

ALBl'CA, a genus of the heiandria, mo- 
nogynia class and order. The essential cha- 
racter is, corolla six petallefi, inner ones dif- 
fyrm, stamina three of tlie six castrated irtip 
•ma, snrrounfled by six carps. There are eight 
species rather ten^ler, but may be kept in winter 
in a garden frame. 

ALBUMEN, in chemistry, a tenn to denote 
the white of egg, and all glary, testeless sub- 
stances, which, like it, Iiave the property of 
coagiilaiing info a white, opaque, toiigli, solid 
subsbftice, w’neii heated a jittle \mfler the boil- 
ing point.* This substance forms a constitu- 
ent of iii niy of the fluids of animal bodies, and 
when coagulated, it constitutes also an impor- 
tant parf of their solids. .Substances analo- 
gi us to it ha\e l)een noticed in the vegetable 
kingdom. The e.ssential charncters of albu- 
men are the following : ]. In its natimtl state 
it is soluble in water, and forms a glar>, limpid 
liquid, having ^ery little ta.ste : in this .state it 
may be employ ea as a jiaste and a varnish. 

2. The solution is coagulated by acids, in the 
same wa^as milk is acted Mpou ; and also l>y 
heat of tne temperature of 170^, and by alcoriol 

3. Di.ssolved in water, it is precipitated by the 
infusion of tan ; and also in the form of white 
powder by the sails of most of Uie n hite niebiis 
as silver, rneronry, !-'ad, and tin. 4. When 
burnt, it emits animouin,and when treated with 
nitric acid, yields azotic gas. 

ALGA, or Auk, in orniteology, a genus of 
order of an*;pres. The beak of tlii.s, genus 
► is without teeth, short, convex, compressed, 
and frequently furrowed transx ersely : the in- 
ferior mandible ''is gibbohs near the base; the 
feet have gonerallj' three toes. There are 
12 suecies of the alcu, of which the most re- 
mark ible are, 

I The im|)enni8,nortliern penguin. S-Tlieul- 
ca, Tittle auk. i$. The arctica, or puffin. 4. Tne 
tonia, or razor bill. 5. The pierf, or hluck-billed 
auk. 6. The cirrhasa, or tul'led auk. 7. The 
psittaciil'i, or imrroquet auk. 


ALCEA, The holly-hock, in bounny, a genus 
of tlie nionadel^hih polyftidria class oLplants. 
It grows wild in t{ie country of N'ce: tlie 
colours of tlie lu^rhock flowers are accident 
tal'; nnc^. the dotible flowers are \ a rietieaf pro- 
ceeding from culture. Gmelin enumerates 
five species of this plant: viz. .the A. ficifolia, 
the rosea, the semensis, tlie'ncaiilis, and tlie 
Coromandeliana. 

ALCEDO, or Kingsfisher, in ornithology, 
a genus of the order of picee. The nicedo has 
a long, straight, thick, triai^'julnr bill ; with a 
flesliy, plain, s)i6i:t, tongue. Of this genus 
there are many species, with one or otlier of 
which almost every part ol*the world is furnish- 
ed. Most of them frequent rivers, and live on 
fish, the singularity of catching wliicli is admi- 
rable: sometimes hovering over the w^ater, 
w'here a shoal of small fishes is .seen playing 
near the sin-fnce ; nt other times waiting with 
ntteiitiuii. on some low branch haiigi/ig over 
the wafer, for the approach of a single 
which is so unlucky as (o swim that way ; in 
either case dropping like a stone, or rathei- 
darting with rapmity on its prey ; when, seiz- 
ing it cross-wise in its bill, it retires to a resting 
-)hit'e to feast on it; wliirh it does piecemeal, 
■ones and all, without reserve, nfterxvards 
bringing up the inrlige.stible parts in pe.lets, 
like bird.s of prey. 'Die wings of ino.st of the 
genus are very short ; yet the birds fly rapidly 
pnd with great strength. It may remarked, 
that tliroiighout this genus, blue, in different 
shades, is tlie most predominant colour. There 
are above thirty s^iecies of this genus of birds 
according to some ; others enumerate forty 
one. 

ALCUEMJLLA, or Laimes-mantle, a 
gomis of the moongviiia order, and teraudria 
class of planls ; and in the natural method 
ranking under the 35tli order, senticosie, 'Die 
essential character is cal. H cleft, cor. none, 
seed one. There are 4 species ; the principal 
are: 

1. * A. Alpina,.or cinque-foil ladies-mantle. 
It is a native oi* the iiioiiiitainoiis p. 'ts of 
Europe. 

2. A. MINOR, or least hidies-inaiitle. It 
grows naturally in Sweden, Lapland, and 
other cold countries. 

3. A. vulgaris, or roinnion ladies-maiille, 
with leaves plaited like a teu, and yellowish 

{ rreen blossoms. It grows naturally in pasture 
ands in this as in most other other countries 
ill Enrobe. 

ALGHEMV, (from al, the, Arab, and 
Xt,/jiicc, chemistry,) that obsolete branch of 
chemistry which had for its princi[)al objects 
the transiniitation of metals into gold ; the 
panacea or universal remedy; an alk'^hest, 
or universal mensiriiiiin; a universal fer- 
nieut; and many other things equally ridicu- 
lous. 

There is a rennrk by Mr. Gurney in his 
introductory 1 ectnre, relating to this subject, 
which is worthy of notice, as being, highly 
illustrative of the character of the clergy in 
every age. 

“ During the period at which the- study of 
alchemy was most pro valent, it wap jirofessedly 
regarded ns a high, and almost sacred Jirt, 
fit only to be known and practised by the pure, 
the learned, and the wise,. It was sbidieiJ hy 
the clergy more than by any other set of men 
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and aucji of the sacred edifSies as now remain 
o ns belonging to that period, exhibit nume- 
rous symbols and hieroglyphics of the art 
In tiris country, in particular, many of the 
urclates of Westminster are ^ known to have 
ucen adepts : and the abbe^r itself remains to 
this day not widioaUallegOTical symbols con- 
nected with this practice.” 

ALCHORNIA, a genus of the dioecia 
monodelphia class and order. The essential 
character is, mal^ calyx three, (ive-leaved; 
cor. none : female, calyx nve-toothed, cor. none, 
stvli two parted, caps.* berried, decorous. 
There is one species, of which little seems 
to be known in this country. 

ALCOHOL, commonly called spirit of wine, 
is obtained by distillation in a state more ardent 
and Diirilied than that article. Spirit of wine 
is ontained by distilling 4arinaceoiis or sacha- 
rine roote, as well ns the pulpy fruit of vegeta- 
bles ; it purified by repeated rectification, 
and is culled alcohol when digested of its 
acpieous particles, ft is chiefly employed in 
preparing varnisltcs, in dissohing gum resins, 
and for various other purposes in medicine. 
The antiseptic power of alcohol renders it 
valuable in lU’eservingaiiatamicul preparations. 
It is also now much used for burning in lamps on 
account of the steady and uniform heat which 
it gives during combustion. Foiircroy reckons 
it to be rectified to the highest point when 
its specific gravity is 829, water being 1000. 

It was long supposed that alcohol could not 
be solidified by congelation ; but it appears 
from an account given by Dr. Hutton, in the 
Edinburgh Encyclopedia, that he succeeded in 
freezing it by a cold of 110^: the process, 
however, has not been made public. 

ALCOU in astronomy, a small star adjoining 
the bright one in the middle of tlie tail of 
Ursa Major. 

ALCtillAN. See KORAN. 

ALDRBARAN, in astronomy, a star of 
tlie first niagnitiide, called in Englishthe Bull's- 
eye, bt'ug the eye of the constellation Taurus. 
Tmng. 32' 9” of Cemini. JiUt 5° 

40” S. 

ALDER, in botany. See Betula. 

ALDERMAN, among our Saxon ancestors, 
was a degree of nobility answering to earl or 
count at present. It ranked inferior to atlic- 
ling, but superior to tliune. Alderman was 
also used in the time of king Edgar, for a 
^stice or judge. In modern British policy, it 
implies a magistrate subordinate to the mayor 
of u city or town corporate. The number of 
tliese magistrates is not limited, but is greati'r 
or less according to the magnitude of the place. 
In Lfmdon they are twenty-six ; each hai ing 
one oT the wards of tlic city committed to his 
care. The oflice is for life. 

ALDROVANDA, in botany a pnus of the 
pentandria penta^nia class and order, of 
which there is only one sjiecies, viz. the A. 
vesiculosii, found in marshes in Italy and 
India, VitJi bladders like iitricularia, but in 
bunches. 

ALE~conncr, an ofllccr in London, who 
inspects the measures of public-liouses. They 
are four in number, and chosen by the com- 
mon-hull of the city. 

ALEOTRA, in botany, a genus of tlie 
didydanfiia angiospefma class and order, of 
which tjierc is a single species only, viz. A. 


capensjs, a native of the Cape of Good IIo^ , 
found in mrassy places near isivers’j flowenng 
in November and December. 

A-LEE, jh sea-language, a term only used 
when the wind, crossing or flanking tllb 
line of a ship's course, presses upon the nidsts 
and sails s# as to maxe iier incline to one side^ 
which is called the lee-side :*Hcnce, when the 
helm is moved over to this side, it is ^aid to be 
a-lee or harda-lee 

ALEMBIC, a vessel formerly used* in 
distilling. They were usually made of glass 
orcojiper. The bottom, which contained, tlm 
subject for distillation, was called, from it** 
shape, the cucurbit; the iipiier part« which 
received and condensed the stream, was called 
tlie head, the beak being fitted into the neck 
of a receiver. Retorts, and the common 
worm-still, are now more generally etaployed. 

ALETRIS, in botany, a genus of the ino 
nogyiiia order, and hexandria class of plants ; 
and in the natural method ranking under the 
tenth onler, corunariae. Thcfe are nine spe- 
cies, viz. 1. A. farinosn, or American alctris. 

2. A. capcnsi.s, a native of the Cape of Good 
Hope. 3. A. hyacipthoides. 4. ’A. Zeylanicin, or 
Ceylon aloe. 5. A. frugrans, or true aloe. 6. A. 
glauca, a native of the Cu'i>e. 7. A. iivaria, or 
great orange flowered aloe. 8. A. pumila. 9. 
A. Conchincheiisis. 

ALEXANDRIAN unanuscript, a famous 
copy of tlie New* Testament. This MS. is 
now preserved in the British Museum. It was 
sent as a present to king Charles 1. from Cy-^ 
rilliis Lu,caris, patriarch of Coustuntinopfe, by 
Sir Thomas Rowe, ambassador from England 
to tlie Grand fii^iior, about the year 1628. 
Cyrillu-s brought it with him from Alexandria, 
wlicre probably it was written. In a schedule 
aiiiirxed to it, he gives this account : That it 
was written, as tradition iiil'oniied him, by 
'J'liecla, a noble Egyptian lady, about 1300* 
years ago, not long after the Qpuncil of Nice. 
Blit this high antiouitv, and. the authority of the 
tradition to which *ihe patriarch refers, have 
been disputed; nor are the mu.sl accurate 
biblical wTiters agreed about its age. 

A file simile of tliis valuable work was yiili- 
lished in 1786 by Dr. Woride, witli types cast 
on piiniose. 

ALG.'E, Flags, one of the seven families, 
or natural tribes, into which the whole vegetable 
kingdum is divided Liuuauis, in his Philoso- 
phia Bobinica. TJiey are defined to be plants, 
w'hosc roof, leaf, and stem, arc nil one. TJiidf;r 
this description are comprehended all the sea- 
w'eeds, and some other aquatic plants, in the 
sexual system they coiistilnte the third order of 
tlie twenty-fourth class cryptotjamia, and the 
fifty-seventh order in Linnaeus’s Fragment of a 
Natural Method. • * 

ALGEBRA. The term Alf^hra, although ^ 
'tevideiftly Arabic, seems to be of rather un- 
certain deriv'ation, the most probable supposi- 
tion is, that it is derived from al and gtber, 
which, when joined, signifies the reduction of 
fractions to a whole number. It is however, 
applied by the moderns, to express the pr^css 
of tliat particular braiich*of tlie science ot nia- 
tlieniatics wliich teaches the method of per- 
forming calculations by means of tlie letters of 
the al^iabet, tc^tlier witli a few otner sjrin- 
bols, which will be explained in thn fnllowing 
definitions. 
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To give here an enlarged view of even the 
mdiments of Algebra, would be inconsistent 
with our plan; at t^e same time, it will be 
necessary to enter so far into«it,fas to enable 
t^e stiideBit to consnlt, with ad vautf^e, the most 
mortem *iina popuiur treatises on Uiis important 
branch of matliuniatical ssiencc ^ 

•ffisFINITIONS. 

]. KnoAvn quantities are generally repre- 

* sented by tlie first letters of the alphabet, 

h, Cf &c Unknown, by the last; as, 

■V, (A ir. 

2. The .si 2 :n + (p/us or rnoro) is the mark of 
addition. Thus, fi+O moans fbal lh«‘ cpiaiitities 
repro.son<t*d by rr and A aro li> bo mhlcd to- 
frotJier. When no sign h pvofixod, + is iin* 
dorstootl. 

.*k The sign — {miniis or less) di'iiotes siil»- 
traction ; ‘.is a — A, 'that is, the nnmbor ro]>ro- 
sented l>y A is to bo subtracted from timt repre- 
sented by a. 

*4. Quantities with the sign prefixed, are 
railed positive adlrniative ; and tiioso with 
the sign — negUivo qiiantitios. 

The sign X (or, multiplied f>ii) denotes miil- 
tIpli<-ation : as 5x4 me.ins t.’t.t it h i t be mnl- 
lijjliod by four 

6. -r- n tlio mark of division; thus, a-^b 
means that n is div ided by A. 

7. A nundvor piefi\ed to a letter is railed a 
nimirral coeflieieiit. When no iiuniber is ex- 
pressed, 1 is understood. i 

8. A simple quantity consists of one part or 
tfcrm^ as -|-rr, — ahc ; a rompound cpiantity of 
more Flian one, g’ontiected by tlie signs -b or 

as, rr-f-A, arc cotii^ioimd quanti- 

ties. If there are Ivvaj tenils. It is called a At- 
svmial, if three, a h'imtminly ^e. 

9. Like quantities consist j)f the same letters 
repeated : liius -b^A, — 5f«A, nre like qiianlifJe.s ; 
but ’\-cthy ,uid '\-a'h are unlike quantities. 

• 10. The pov.i rs of algebraic quantities arc 
expressed by phicing a small fiqttrc (equivalent 
fo the uum!»er uf lactors, an^l railed the index 

■ or exponent ot the ])n^\el) at the right hand 
side of the !etf.*r. Thus flrXr/, or tlie square uf 
a is expressed lA ; AxAxA, or the cube of 
A, ks^ expressed by A-^ ; xXxXxXx, or the 
fourth power of x, is expressed by x ^ ; '^-bAx 
rt+Ax^-b'^ III the cube of r/-bA, is expu-ssed 
by «d-A!", 'Old so on. 

11. The j'oofs o! Kintitigs are expre.ssi d by 
the sic;n v', with tlie proper index anin \cd : 
tJuis or v^/7 expresses tin* square rout of 

’vA, the ciilie root of A; v, evpre* ■ s 

the biquiidrote loot of rz-br. 

li. 'j’he ‘jj.gn ’tzpi . ^td between two or nure 
quantities. expre‘*'>ei the equalilif of s’leh 
q'l'iiifities ; thus, «4rA— e-bff, means that «-bA 
is Kiual to r-\-di and nx^ty^iij 
4'qy *inean that t!ie (piuntities z/.r+Ay, '•.r‘*bffy, 

• and eji'-b/.V. are all equal to each other. 

l.'k*In algebraical operations the word Iht-rv- 
fore, or cotisequet^ly, often (mm urs. 'J\) express 
Jliis word the symbol is commonly used: 
thus, thesmlenre; “therefore, rt-bA ,i.s equal 
to r-fvi/,” is expressed liy .’. rz-bAnc-b‘i^ 

n "J'lii* s\ rnbol^plared between two iiii 
cqurd riU.irihti'.'^Nignifie.s that tlie first is greatei 
than till >i<tt, dins zr^^A, intimates that a is 
greater dill n A; but wlieu the character i.s irt- 
‘ verted, it signifies, that the first quantity is Iis.s 


than the second ; 4 ;;hus a<h, intimates .that a is 
less than A. 

Addition. 

Case 1. To add quantities that are alike, and. 
have like signs. 

Rtile. Add tlie coefficients together, to their 
sum join the quautlRcs, and prefix the common 
sign. 

Ux. 1. Ex. 2. 

2x+ 3«— 4A Zxa-b 3xy— bbc 

3x-b 2rt — 6A *.|**-b — 7hc 

4jr-b 8rtt — 7A 1 ijr^-b 5.ry — 4Ac 

9.r-b 4z/ — 6A ' -r^-b 4.ry — he 

5.Y-b 7a— 9A ar^-b ^xy — 2A c 

2;kr4-2 Iz7 -31 A 

CftKv 2. I’o add quantities that are like, but 
have unlike signs. 

Rule. Subtract the lesser coefficient from the 
gre.iter, prefix the sign of tlie greater to the 
remainder, and subjoin tlie common letter or 
letters. • 

Ex. I. Ex. 2. 

4r2--;kr-b 4 — 7«A-b3Ar — xy 

— ^2r--b .r — 5 — z7A-b2Ae-b4xy 

3.1* — 5.T-b 1 3ffA- - Ac-b2af.y 

7.r’-b2.r — *4 — *‘2ah-\-Ahc — 3ry 

- -4r-b13 .5zi;A--SAe4 xy 

I — Oa'-b 9 ' — 2z/A - ^ +3jry . 

Cftse ,3. To add terms that are unlike. 

Rule. Set them all down one after another 
with their .simi.s und rnetlicients 
Ex. — 3x^ 

— 7e 

- 9A‘ 

12c 

■ -3.r*'— lU-‘.bbrt“-7«— 9A^+12c. 
Subtraction. 

General Rule. Change all the- sign's of tli-- 
qnaiitities to bo sulHracted into their contrary 
signs, and add them to the otliers by the pru- 
cctlingj-ulcs ; which will give the dill*ere,ncc or 
remainder. * 

Ex. 1. From fia — 12A 
tak e — ba — IQA 
Ans. 1J«— 2A 
Ex. 2. From 5z?*-b4«A — G.xy 
take llzz''^-bfi<7A--4jr// 

Ans. — {jri'—'lah — 2xy 
E\. 3. I'Voin 4zr — ^3A+ fir— 1 1 
take 10a; -b rz— 15 — 2y 
Aiih. 3a^lA-b tic— IUx+2i^+4 
IVl ULTIPLICATION. 

Rule for the HUpis. Tf tlie signs of the two 
Itrms an* I'de, that of the product is +, Iwt if 
lllllikr , it IS - . ' 

Vuse 1. To multiply two terms. 

Rule, rind .’he sign of the product by tlie 
general rule ; the.i place after it the product of 
the numeral coi liicients, and tlie letters one 
iiftcr anotlicr. , 

Example. 

Mult, a 4-5A 

By A _z:?c • 

ab — 15 Ac 

Case 2. To multiply compound quantities. 
Ride. Multiply each term of tlie nudtiplb 
rand, by the terms of the. Pniiltiplier, and col- 
lect the products into one siiiii. 
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Kxan^BB. 

Mult. Sutft—Srtc’+c/ 

By 4« ^ 

• Ans. 12rt«6— 8tf*c+4«</ 

Ehk . nit. «2+2«i+6a 
By q’^—2ab-\-1f’^ 

+«*A»+2flA®+6" 
Ans.^rt" ♦ — 2a*6* > +> 

Divisvin. 

The same rule fur the si^^ris is to be observed 
in Division a.s in Multiplication ; that is, if the 
signs of the dividend and divii^Dr are like, the 
sign of tlie quotient must be + ; il' they arc im- 
like, the sign of the quotient must be — . This 
will he easily deduced from the rule in Multi- 
plication, if yoUconsidef that tlie quotient must 
U? surdija quantity as, multiplied by the divisor, 
shall give the dividend. 

The general rult! in Division is, to place the 
dividend above a small line, and the divisor 
under it, expunging any letters that may be 
found i|i all the quantities of the dividend and 
divisor, and (lividiiig the eo-eflicients of all the 
terms by any coniinoii measure. Thus, when 
yon divide by 20«rf, expunging os 

At of all the terms, and dividing all the ep- 

ciHcicnts ^ 5, the quotient is 

• 4a 

Powers of tlie same root are divided by siilj- 
tractliig their expoiients, a.s they are multiplied 
by adding them. 1'hus, if you divide a' by d^, 
the quotient j*.s a*~-, or a\ And //’ ilivided by 
//*, gives or h~-, and divided by aV/*, 

gives for the quotient. 

If tiic quantity to be divided is eompoiiiid, 
tlieii you uiii'st range its part.s according to the 
diinen.sions of some one of its letters, as in the 
lolhming examjile. in the dividend 

they aV(.* ranged accorthug to the diinen- 
sion.s of r/, the quantity d*, wheresz is of two 
tiimensioiis, being placed first, 2nb, where it is 
of oii^ dimension, next, and //-, where a is not 
at all, being placed last The <liv isor must be 
ranged nceordiiigtu the dimensions of the same 
h'tters ; then divide the first term of the divi- 
dend by the first term of the divisor, and set 
down the quotient, which in this example is n; 
tiu'n multiply this quotient by the whole divisor, 
and subtract the prodiiet irum the dividend, 
and the remainder will give a new dividend, 
whieh in this example is 

Ei. I. If d'-- ->Zab-\-b^ he divided by a—h, 
the operation will be as follows : 

a — b) d^ — (a — b 
d''~nh 

— ab^V^ 

* * m 

. Ex. 2. 

l-x) I 

• Izi 
3-h.T 

+.T'*, &C. 
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. . +»‘+i 

. »*— y ♦ . 


• Fractions. 

PROB. 1. To reduce a Mixed Qtumiiiy to an' 
9 Imjfroper Fraction, • 

Rule. Multi]>ly the part that is an integer 
by the deaoiiiinator of the fractional part ; and 
to the product add Ihe numerator; under their 
Sinn place tlie former denominator. • 

'rims 2J, reduced to an improper fractioir 

. d^ nh-\-d^ _ , rt* — a,r 

gives J3 ; a-b--— — — ; and a — sr-l n 

9 h b • ^ 

a*— sr* 


Thu., j=2| ; 


Pros. 2. To reduce an Tmnroper Vraction*to 
a Mixed Quamity. 

Rule. Divide -the numerator of the fraction 
by the denominator, and the (quotient shall 
give the integraljifirt; the remainder set over 
the dciioniiTiator shall ho the fractional part. 

't-\‘d‘ , d^ aaf+2a;j: 

, .'f* . aa+.r.v , , *ixx 

X+-—7 

a+.r a— a — x 

Prod. 3. To reduce Fractions of diffhent 
OetmwinatorSj to Fractions of equal Vaitte 
that shall have the same ihenominator. 
Rule. Multiply each numerutor, separately 
taken, into all the denominators but its own, 
and the proilucts shall give tlie new numerators. 
Then imiltiply all tlic denominators into one 
another, and tlie product shall give the common 
denominator. Thus, 

The fractions are respectively equal 

, _ acd b'^tl , 

to these fractions, which have 

the same denominator bed. And the fractions 
2, are respectively equal to tliese jg, J§, |j|. 

Phob. 4. To add and Subtract FVactions, 
Rule. Reduce them to a common denomi- 
nator, and add or subtract the numerators; 
tlie Slim or dilfereiice set over the common 
deiioiiiiu.itor, is thenain or remainder required. 


Thus. y-l-~ 

b d e bde * 

b 


adr~bc 2 »_«+(•_ , 

3 

4 

2_ 

"3“ 

9—8 __ 1 4 3 _ 1(5— 15_J_ . 

X 

x^ 

12’ ^12’ 6 4” 2a "‘20’ 

2 

'3 — 




6 • * 




Pror. 6. To Multiply Fractions,^ 
Rule. Multiply their nuiqpmtors one into 
another to obtain the numerator of the pro- 
duct; and their denominators multiplied into 
one anoUier, shall gii c |lie denominator «f the 
product. 

acac248 
TJ.u«, ■5-x-^=jg.^ 

Prod. 6. To Divide Fractions. 

Rule. Multiply tlie numerator of the divi- 
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deatl by ilie Jenoinlnator of the divisor, their 
product shall give the numerator of the quo- 
tient. 'fhen multiply the denominator of tlie 
dividend fcjjr the iiuinerator of* tifr divisor, 
and fkeir •product shall gin) tlie denominator. 

Thuf 

4^ \ 2 / 10 iA ^ . o \ . • 

6/ .3 y/ 8 V24*‘3' 6 V c?6» 

« — d f(C' — ^ah-\’h^' 
a V o*-|-aA ^ 

Prob. 7. To find the greatest common 
tneasure of turn numbers. 

Ruljs. Divide the greater number by the 
less, and ,t]ie last divisor by the lust remain- 
der; continue this process until nothing re- 
mains, and the divisor last used be the 
comnioii measure respiired. 

Tims, to i’md the greatest common measure of 

— h'^ and — '2frh -|- i®, 

a* — — 2«h-l-ft2(l 

— ^nh -f 2h® remainder, 
which divided by — 2/> is reduced to 
a — b) ff® — IP (a b 
fl® — h® 

"* * 

Therefore a — h is th" greatest common 
measure required. 

Proh. 8. To reduce a fraction to its 
loiveit term.i. 

RrLE. Find die greatest common measure 
by, the last problem. Diviile hotli terms of Uie 
fraction by the common measure thus found, 
and it will rediice‘’it to its lowest terms. 

Thus being given, and it being required 

to reduce it to an equal fraction wliose deno- 
minator shall be c ; find the quotient ol ac 
divided by h, and it shall be the numerator of , 
the fraction required. 

Involution. 

Involution is the raising of anv quantity to a 
given power, and is performed by coiitiniml 
multiplications of that quantity into itself, till 
tlie iiimiber of factors amounts to tlic number 
of units in the imlex of the given power. 

I'hiis, the square of « IZ the 

cube of h t: b^ZZb X h X b; the ,‘uuri/t 
power of 2 zz 2x*2x2x2 = Ifi ; th, /ijth 
power of 3 zz 3 X X II X 3 X — 243. 

If the quantity propose<i be a compound 
one, the involution may either he represented 
bv the proper index, or it iiui} actually tike 

place. , . 1 

Let a 4- h be the quantity to b>* raised lo 
any powei. 

a-l-h 

q-j-ft ' , 

q®-|-qh 

•{■ah+b'^ ^ 

or q®-|-2ah-Fh® the sq. or 2‘* power 

o+bt, 

" q3+2a®h-4- flh® | 

+ «®/>+2qh“4-fr®__ ! 

S+iV* or'P'+3fl2h+eq6®+h=* the S** power 
q-lth 

IP^da^b+Sa'^tr^+ab^ 

* -F 3a®h® 4-3flh^-f 6* 

nlph or ‘ 

thjB fuiuth powei ^ 


EvI^lotion. 

Evolution, is the reverse of involotion, or it 
is the method of finding the square root, the 
cube root, &c. of any given quantity, whether 
simple or compound. 

'l*ie roots ol single quantities are easily ei- 
'tracted bv dividing their exponents by the 
number that denominates the root required 
Thus, the square root of q" is q® =z qf ; and 
the square root of a^ 6® c® is q® 6"* c. The cube 
root oi efi tfi is qj />j zz q® b ; and the cube 
root of 3if z'* is .r® y® z*\ The ground of 
tliis rule is obvious from tlie rule for Involu- 
tion. . 

To extract the root (f a compound quantity- 
Rule. Range the quantity according to the 
power of some letter, as in division. Find 
the rout of Die first terrL, and set it in the cnitv 
tient. Subtract the square of the ropt thu'v 
found from the first term, aiirl bring down the 
next two terms to the remainder for a divi- 
dend, and_ take double the root already found 
for a divisor. Divide the dividend by Dio 
divisor, and annex the result both to the quo- 
tient and Die divisoi*. Multiply the divisor 
thus increased by the term Iasi put in tl.<‘ quo- 
tient, subtract tiie product from the dividend, 
and bring down Die next tAo terms to thu 
reinainder ; proceed thus until Die work is 
finished. ^ 

Examples. 

Required the square root of q®-f*2qi-|-6* 
q®-^-2qft-^-h® {a-\‘b 

2q-l-h)2q/i+6® 

2 q/i+h® 

♦ ♦ . 

Required the square root of q®-f 2qA-|-6*-P 
2qi7+2Ar+r®. 

q®-l-2q6-l-6®-i-2qc-i- ®hc-l-c®(q+A-|-c 

qJI 

2a'\-b)‘lab-^h^ 

2ah±bl 
2q-|-2&-f r)» ^ 

2qc-i-2Ac-|-r® 

2qr-f-2Ac+c® 

— - ^ y- — 

Required the square root of a® — qx*f-— — • 

4 


9 I *“/ A* 


2<*-|) -A*+|; 


X* 

-«*+T 


To extract any root of any con^otmd quantity 

Rule. Find the root of the leadin^c term and 
place it in the quotient, and bring 'down 
Die second term for a dividend. Involve the 
root last found to the ^ower next below that 
whose root is to be found, and multiply it by 
the index of the given power for a divisor. 
Divide the dividend by the divisor for a new 
lerm in the root Involve the whole root, and 
subtract and divide ns before ; proceed -in this 
manner Dll the work is fini.shed. 
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Reqmred the square root of 2fl*6+3o*&® 
•* «^2a»6+3<i»Aa— 2ai®+4<(a’^ai+i> 
2^)— 2«36 • 


«♦— 2fl36+a*6*=z(g«— flip)* 


•2«a)2«*/>* 


TRierefore ft® — ^»+ft® is the root required. 
Proportion. 

The first relation of quantities is expressed 
by their arithmetical ratio : the second by their 
geometrical ratio, 'fhat term whose ratio is en- 
quired into is called the antecedent ; and that 
with which it is compared is called the con- 
^sequent 

Then, of four quantities, the diflerence be- 
tween the first and second is equal to the dif- 
ference between the third and fourtli, those 
quantities are called arithmetical propor- 
tusaals ; as the numbers .3, 12, 16 ; and 

the quantities ft, a+b, e, e-^b. Hut quantities 
form a series in arithmetical proportion when 
they increase, or decrease by the same con- 
stant diflerence: ns these, 1, 2, 3,4; 10,7, 
4, 1 ; and ft, ft-|-/;, ft+2/», «4-3/>, ft-i-4/>, 

In four quantities arithmetically prop4»rtiona1, . 
tile sum of tlie extremes is equal to the sum of 
the mean terms ; as in tiie arithmetical propor- 
tionals ft, ft +/>,e, e+/>, the sum of the extremes 
a-\-e^biz!ba the sum of the mean terms ft-|-/j-4- 
e; therefore, to find the (burth nriihnieticnl 
proportional, add the second and tliird quanti- 
ties, and from the sum, substnict the first term 
which wdll pile the proportional smiuht. 

If, of four (pi.iiititics tlie (jiiotient of the first 
nnd second be (‘qiial to that of the third and 
fourth, those quantities arc then said to be in 
geometrical proportion ; as 2, G, 4. 12 ; and the 
cinanlilies ft, ft.r, A, bxj which are'expressed af- 
tei^this manner. 

2 : fi : : 4 : 12. 

ft \ox: \ b ' h\ 


Equahons. 

1. An equation is a propdhitioB statiitt (he 

quality of two quantities by placing the si^ z= 
between ihc:Ai. ^ 

2. Equations containing onl^ one nnkAwn 
ind its powers, are divided into wders 


But the exponents of the unknown quantities 
are supposea to be intej^rs, and the equation 
to be cleared of fractions in whi^ tne un- 
known quantity or any of its powers enters the 

denominators, thus jg+ftzi * - ^ - js a simple 

equation ; 3*— j^rzl2, when cleared of the frac 

tion by multiplying^ both sid^s by 2a: is 6 ** — bizz 
24x or a quadratic : x^-—x*zix ^ — ^20 which is 
an equation of the sixth order, &c. 

To resolve an equation is to find the value 
of an imkuo\vn*term, in tJiose which are known. 

0/ simple equations and their resolutions. 

Rule 1. Any quantity may be transposed 
from one side of an equation to tlie other by 
changing its sign. 

'J'hiis if 5x — 10iz2x-f6 
Then 3x — 2acrl04-5, or xzil5. • 

And 6x-l-fcft-l-2x 
By transposing ‘Axpua—d. 

For equal quantities are here added to, or 
subtracted from, both sides. 

Corol/ari/. 'J’he signs of the (cniis of an 
equation iiui> be changed to the contrary, and 
the equation still 1)C true. 

llule'2. Any qiiiinfity by V’hh h the un- 
known quantity is multiplied may be taken 
away, by di\idiiig all the otJier quantities of tlie 
equation by il thus • 

If ftAZ:^ 


111 four gcoiiicfrical proportionals tlie pro- 
duct of the extremes is equal to tin' product of 
the middle terms ; thus, r/-j^bxrzax-\-A. 

When a fourth firoportional to any three 
given quantities is to be found, multiply the se- 
«-ond by the third, and dhide the product by 
tir first, and tlie quotient will be the propor- 
tional rcquinul. 'J'hiis to find a fourth propor- 
tional to ft, ft/-, and b : the process is ftr-f-A,— 
arh, and arb-^azzbr the proportional sought 
^Wheii a scries of quantities increase by a 
common multiplicator, or decrease by a com- 
mon divisor, they are said to be in geometrical 
proportion continued : as 

ft, ftr, ftr®, ok ?tc. 

Tlic common multiplier or divisor, is called 
the coininoii nitio. 

In this Kind of series the product of the first 
and fourtJi is equal to the product of the second 
• and last but one, or to the nroduct of iinv two 
•terms equirlly remote from the extremes. • 

The sum of a secies of geometrical piopur- 
tloiiifls wanting the first term, is equal to tlie 
sum of dil hut tlfb h'.at term inulliplied by the 
coqpnon ratio. 


Also if Mx-\-nlh- am 
nb_ 

x-|- “—ft 


For if equal ouaiitities an* divided by tlie 
same quantit>, tne quotients will he equal. 

Rule 3. II’ the term of an eqiinfion be frac- 
tional, ifs ilenomiiiator may be taken away by 
multiplying the other terms by it : thus 

If - ■=b-^e 
a 

XZZftfc-fftC. 

Aiufif ft — ^ zzo 

• am • . 


ax—b—cx; nnd, by tninsjio.sing, • 
ft.r — rxzzh ; aUd, by division, xzz 


For by iniilliplyiug all tlie terms of the equa- 
tion by the same quantify, the quantities on 
each side are equal. • * 

Coroll. If any quantity on boUi sides of tlie 
equation have the sainc sign, it may he taken 
from both. And if all tlie terms iikan eqnatiou 
are multiplied or divided by the same quantity, 
it may lie taken away from all of Iheiii : e. 
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If then 3jr:r:6. 

If 2ax-\~"Mzzfnit-\-a^, then *2x-\-'iy:zjn-{-a. 

If T — a— then .V -1^16. 
p .S 3 < 

Kf^cljy* tiie iinkiiowM tern may oe separated 
froiii the known, and the ee^nation is resolved. 

Exm^ples of sitnpk \ equations soloed by these 
rules. 

If 3A:d-5=:r+9 
r 2^4 


If 5.1- j+12=^+26 

#I0j>-15.t-8*z= 84 
or 7 a-zzS4 
84 

a=-=12. 

o f 


‘^+9=.i4 

X 

204-a9~C1 
20n()l.r~9.r- 
20 4 


Solution of questions producing simple 
equations. 

General Pule. 'Express tlie unknown quan- 
tities Iiy letters, and tW relations between the 
known and unknown, or, as they are called, 
the conditions, by equations, which being re- 
solved, give tlie answer. 

FiXmnple. If the (|U('siion is concerning two 
numbers, they inav be called .r ami ?/, and the 
conditions from which tliey are to be invi-Hli- 
gutcd must be ex])i essed by equations ; thus 
t If it be reqqired tJiat the sum of 1 
two nuinbers scught be (iO, tliat 5 .r+ynfiO. 
condition is thus expressed 3 

If their di (Terence must be *24 then .r- y/Zl24. 

Tf their product is to be 90 then .rynlKi 

,r 

If their quotient is to be C, then — zi6. 

Case^. Wi-enonK one unknown quaieity 
is to be found. , 

Rule. An equation involving the unknown 
quantity must bn deduced front ihc question; 
and when them is but one unknown quantitv. 
tliere can be but one independent e<|uat!oii j.i 
the q^'^slioTi. 

Ex. 1. To find a nuinher to which if there 
be added a half, a thud, and -a fourdi of itself, 
(the sum will he 50. « 

E^jpresent the unknown quantity by c, then 

■half o|| it is a third &c. ITierefore, 
g z k 
"+2 + 3+4='''^* 
24z+V2^Sz-{-6z=:mO 
*■ ^505=1200 

^=24 

Ex> 2. A anrrB began to trade with equal 
slocks: A' gained 200/. and B lost 100/. niter 
which, A's stock was to B*s ns three to two. 
What did each begin with ? 


Jjet X :z pounds ouch began with ; then x-^ 
200= A’s stock increased by 200, and ar— 100 
= B’s diminished by 100. Now «+200 : x — 
100 .: 3 : 2. Then 2x+400!=3x--300 by malt. , 
extremes and means. And 400zia--300 by' 
transposing : also 700zza: by transp. —300. 
Therefore each began with TOOi 

Case 2. When there are two unknown 
quantities. 

Rule. T w'o independent equations involving 
the tw'o uuknow'n quantities ^miist be derived 
from the (|iiestion. A value of, one of the 
quantities must be derived from each of the 
equations ; and the tw'o values being put equal 
to each other, a new equation will be formed, 
invoUiiig oifly one unknown quantity. 

Ex. A says to B, seven years ago I was 
three times as old as youwer**, and seven years 
hence 1 shall be twice as old as you will be. 
What arc their j)resent ages? 

Let the ages of A and B he x and u, then 
seven years ago their ages were x — 7 and y — 7, 
and se\ci years hence they will be and 
.y+7 : 

Iherelore, x —7=3 X // — 7 =3y— 21 

r+7=2xj^=2y+14 
. .v=3y-14 
.r=2//+7 

^ Hy-^U=3y+7 

//=2I, the age of B 
a =49, the age of A 

fV/.sc.‘5. When there are three or more un- 
known quantities. 

Rule. In this case there must be tlitee in- 
dependent e(]uations arising from the miestion, 
from each of which a value ot‘ one of the un- 
known (|uriritities must be obtained: then by 
coiii]>aring these three values, two equations 
will arisf^ involving only two unknown quanti- 
ties. Ill like manner the rule may he extended 
to four or more unkiiow'ii quantities. 

Ex. 1 o (ind three numbers, so that the first 
with half th^ other two, the second with ono 
third of the other tw'o, ami the third with 
one- fourth of the other two, iiioy each be 
equal to .34. 

Let the numbers be x, y, z, and the equa- 
tions arc, 

X-^1/ 

z-\ — 34; IJien by (he first eqaidion 
G8 ~// — z 

.T= — ; and by I he second 

x=102 ' .3//- 2; and by file, (bird 
a=lJ^ — 4a- y; therefore 

I.'IG — z * 

y= ^ ; and by the two hittei squatious 

therefore 

3z— 34_ m—z 

15;5- 170=272-25 

175=442 or 5=26 


and A-::i:10. 

General Solution qf7*rohlems. 

Ill the solutions of the preceding quest ions 
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fhe given qnantitie^, be]J|F numbers, disappear 
in the last conclusion, so that no ^neiol r^es 
for like cases can be deduced from them 
ifHettcrs are used to denote boUi the known 
and unknown quantities, a general solution 
may be obtained, because, during the whole 
operation, they aretmn their original ibrm; 
whence (he connection of tlie quantities will 
plainly discover the limits of the data, #iicli 
IK necessary to the perfect solution of a 
pniblem. 

Ex.^ To find numbers, of wbicli the sum 
and dilferencc are gi\<:^i. 

Let s be the. sum given, and d tlie dif- 
ference ; and let x and y be the numbers 
sought I'heu # 

T+yrns 
x-'-ifzzd 

s—d 


a:®— aodft* 



6 ®. 




And .r z- 


*=v/' 


V- 


Of Adfected Quadratic Equations. 

All udferted equation is that in which dif- 
ferent p( if the unknown quantity 

foil the several terms. An adfected 

quadratic equation (commonly called a quad- 
ratic) involves both tlie. mikiiowii quantity and 
its square. 

^Jhite. 1. Transpose the terms involving the 
imknovvn quantity to one side, and the knoWVi 
terms to the other ; so UkiI the term coiitiiniiig 
the .s(|uare may be positive. 

*2. if the square of the unknown quantity 
liTs iinihiplied by any coeflieient, divide ail the 
terms oi the eqiiaiioii by it, so that the eoef- 
ficieiit of the square of tlic unknown quantity 
may be 1. 

3. * Add to botJi sides the square of half llic 
Qicieiit'of 4lic unknown quantity, and tlie 

side of tlic equation involving the unknown 
quantity will be n complete square. 

4. -Jilxli'ned the square root froin both sides 
. of the equatiou, and by transposing the hnlt- 

coeflicient Just mentioned, a value of the iin- 
*know'n quantity will be had in know'n terms.* 
The . diHercnt fernis of quadratic equations 
expressed in general terms, being lednced 
'j'/ tlie first and second parts of (lie rule 
are* fl^estJ 




Case 2. x^-axzzb^ 


4 2* 




Casr 3. .V®- ax-zz - 6® 


Equations are cither pure or adfected. 

Of Pare Equations. 

A pure equation is tliot in which only one 
pow'cr of fhe unknown quantity is found. 

Erde. Make the power of fhe unknown 
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oiiantify stand alone, then extract tlie root of 
the same denomination out of both sides, and 
this will give the valin of the unknown 
quantity. 

Example. 

U a‘^-\-ax^zzb^ 
ax'^zzh ^ — 


1. Every quadndic eqinfion will have two 
roots', except fhiiNC ol* the third form, whose 
roots becemt' imj) 0 ‘i*iMe. 2. In the two first 
forms, one of tJie roots niiist In* positive, and 
the oflier negative. 3. lu the third form, 

if ^ or the square of half^of the coefliciimt of 

’the unkniivvii quantity be- greater than the 
known quantity, the two roots will he positive 

If* — be equal to fhe fwo roots become 

o® , , 

equal; but if — is less than the quantity 

under the radical sign will be negative, and the 
fwo roots are impossible. 4. If tlie equation 
express the relation of magnitudes alistnicfedljt^ 
where a contrariety cannot be supposed to take 
place, tlierc are no negative roots. 

Svlutiau of questions producing quadratic 
, Equations. 

The operation till we arrive nt a quadratic 
equation, is the same as in the solulion of sim- 
ple equations. 

Exaoqile.s. ()pe lays out a certain sura in 
goods, which he sells again for 24/. and gains 
a.s ninch per cent, .ns the good.s cost him. 
What was the i o^‘t / 


If the mouev laid > 
-Mithe \ 

nie gain will bo 

But this gain is \ 

y: 24— y::n)0 } 

Therefore by question. 
And by mult. Sc trails. 
Completing the sqr. ' 

Extract the root 
Transpose 


y 

24-y 
2400-100y 


y 

2400- 


-per ren* 
IpOy • 


y=- 

^+ml=3m 

v’+100v+50>^ 

3400+330(|p:49(H> 

y+50=±v'490a= 
70 . 

y=z ^70— 50=20 o» 
—120 
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^0 answer is 20/. the other root — 120 
being negdtivej is impossible. •' 

Of mdetenmnate Problems, 

If fliere ai^ more unknown ^ii&ntiHes in a 
<|[ueAion tlian equations, bviftwhich their rela- 
tions Are expressed, it is ina^termined. 

Example. To divide a given sqiiare^umber 
into two parts, eacB of which shall be a square 
number. « 

• Here are two quantities sought, and onlj 
one eolation expressing their relation ; but it 
is also required that they may be rational, 

. which cannot be expressed by aii^equntion ; 
therefore another condition must be assumed 
so as to .obtain a solution in rational num- 
bers. 

Let tlie given square- be ; let one of the 
squares sought be the other is a'—x\ lict 
— « also b^* a side of the last square, ^crefore 

By transp. r* c»+Jr“=:2rx:a! 

Divide by r r®jr+.tiz2/*a 

Tliereforc 

. , 2r2« r®— 1 

And rar- 

H-j-l 

Let r ther'^fore be assumed at pleasure, and 
2ra r®— 1 . 

which must always be rational, 

will be the sides of the two squares required. 

Tlius, ifo5®~l00; then, if iril, the sides 
of tlie two squares are 6 and 8, for .S6+64z: 
100 . 

Also, let fl®rz64.- Then, if r::z2, the sides 
fik 32 ,24 , 1024 . 57(r 

of the squares are — and — ; and "^ + ^ 
_1^0 
— 25 =®'*- 

The reason of tlie assumption of rx — a as 
a side of the square is, that being 

squared and put equal to this la^, the eciiiation 
manifestly will be simple, and the root of fucIi 
i,n equation is always rational. 

Of the origin ar^ contpesition of Equations, 
and of the Signs and Coejtcients of their 
Terms. 

The higher order of equations and their 
general ailections, are beat investigated #»y 
considering their origin from the combination 
of inferior equations. Now» all the terms < f 
any equation are brought to yne side, and tht 
equation is expressed by making theiii equal to 
0. ITierefore if a root of the equation be in- 
serted, instead of the unknown uiiantity, tlie 
positive terms will be equal to tne iK'gative, 
and the whole equal to 0. 

D^. When an eouat ion is put into this form, 
the term in which the unknowm quantity (x) is 
of the highest power, made the first, that in 
which,, tlie index of x is less by 1, the second, 
anU so on till the last into which the unknown 
duaiitityidoes not enter, and which is called 
the absolute term. i 

Prqp. J. If aiij number of equations be 
multiplied together, an filiation will be pro- 
duced whirli the dimension is e(][ual to die 
sum of itie dimensions of tlie equations multi- 
plied. If any number of simple equations be ' 
multiplied togetliei? as x — iTlzO, x — fczO, 

X epO, &c. the product will be an equation 
of a‘ dimension containing as many^ units as 
there are simple equations. So if higher 


equations are niulti^ed together One of a 
higgler onier will be produced Cmmersely, 
An equation of any dimension is considered as 
compounded of simple equations or of others 
the sum of whose dimensions is equal to that 
of the given one. By the resolution of equa- 
tions these inferior eqaation(i are discovered, 
and^y investigating the component simple 
equMons, the roots of the higher orders are 
found. 

Cor, ]. An equation admi/s of as many 
solutions, or has as mqny rodls, as there are 
siimile equations in it. 

Cor, 2. Conversely, no equation can have 
more roots tlian dimensions. 

^or. 3. Imaginary or impossible roots must 
enter an equation by pairs, oecause they arise 
from quadratics. And an equation of an even 
dimension may have all 'fts Voots, oje an even 
number of them impossible ; but ah equation . 
of an odd dimension, must hafb one positive 
root at least. 

Cbr. 4. The roots are positive or negative 
according to the roots of the simple equa- 
tions. 

^ Cor. 5. When one root of an equation is 
discovered, one of the simple equations is 
found; and the given equation being divided 
by it, will give an equation of a mmension 
lower by 1. 

Prop. !!. To explain the general properties 
of tlie signs and coefficients of the terms of an 
equation. 

Let X — X — hezO, X — ezrO, the roots 
are any positive quantities +^, -f-c, +£/, 
&c. And let x+wezO, x+wzdD, &c. be simple 
rquatiuDS, whose roots are any negative quan- 
tifies — m, — n, and let any number of these 
equations be multiplied together -as in the fol- 
lowing table : 

ar-^odO 

X *— fcO 


|=®»q««<>ratic. 


X a:— czzO 


X x—ndO 


> Xx- -abidO a cubic. 

+bcy 


+ab^ 
b f +<//? i 

— ci Xx^+Acf 
—amf 


— ahe X — ahem 

•^ahm f zzO, a |u- 
quadratic, 

Xx^^bemy &c. 


From tills il appears: 1. That in a com- 

K lete equation the terms are always greater 
y a unit than tlie dimension of the equa- 
tion. ^ • 

2. The coefficient of the first term is 1. The 
coefficient of the second term is the sum of the 
roots with their signs changed. The coefficient 
of the tiiird term is the sum of all tiie products 
made bv multiplying any two of the roots toge> 
tiler, 'llie coefficient of Uie fonrtli tenn i& the 
'sum of all tlie products that ran be made bt 
multiplying togetlier any tliree of tlie roots wiui 
their siras changecL 

The last term is the produc): of all the roots, 
with tlieir signs changed. 



ALG 


2& ALI 


_ ^ qm indnction it appears that lA any, 
equation there are as nian}[ positive roots as 
there are changes in signs of the terms, 
an(hthe remaining roots are negative. 

Cor. If a term of an equation be ftvaiiling, 
the ppsitive parts of its coefficient are eqmil. 
If there is no absolute term, some of the roots' 
-_0, and tlie equation may be depressed by 
dividing nil tlie terms by the lowest power of 
tlie unknown quantity in any of them. 

Q/' the Transformation of Equations. * 

Prop.\. Th^ affirmative roots of an equa- 
tion become negative,* and the contrary by 
changing the signs of the alternate terms, be- 
ginning'with the second. 

Thus the roots of the equation a'* — — 
.‘lOziO, are +l,+2,4-3,— h, but the 
roots of the equation — IOa— 49— 

—300, are— 1,— 2,-;3jrf6. 

Prop. IT. An equation may be transfonned 
into another having its roots greater or less 
than .tlie roots of the given equation by u given* 
diflerence. 

Let e be the given diflerence: thcnyizia’ 
ih e, and x zz.y it e ; and if ffir x and its 

powers in the given equation y ijr e and its 

powers be inserted, a new equation will arise, 
in which the unknown quantity is y, and its 
value will be x e. 

Let the equation proposed be — px^ + 
qf — r zz 0, of which the roots must be dimi- 
nished by e. By inserting for x and its powers 
y e and its powers, the equation required is 

-b -b ^ 

—py^ — 27a??/— f__Q 
+ qy +<te ^ * 

Cor. 1. Tlie use of this transfornirition is 
to take away the second, or any oilier interme- 
diate term ; for a.s the coefficients of all tlie 
terms of the (ratisformed equation, except the 
finst, involve the powers of e, and known 
quantities only, by puffing the Coefficient of 
an>^erm equal to 0, and resolving that equation, 
a value ot v may be determined, which being 
siihstifiited, will make that tf^rm to vanish. 

Cor. 2. The .sei ond term may be taken away 
by tlie solAtion of a siirtple equation^ the tliird 
by a quiidrafic, and so on. ^ 

Prop. III. An e(|uation may' Ive transform- 
ed into any other, whose roots shall be equal to 
file roots of the given equation niultiplied or 
divided by a given quaiifity 

• X 
lix. l..et yzi .re, or yzz— 

e y 

Then siibslitule' for x and its {lowers — 

• e 

or ye and its powers, and the new equation will 
Imvi! the property required. 

Cor. 1. An eqiiation in which the coefficient 
of the first term is any unknown ciuantity, oscr, 
may fhus he transformed into another, in which 
the coefficient of the first tenn will disappear. 
'I'lius let tlie equation be — -p'-bflo; — »*zz0 

Suppose yziax, or ar-b ^ and for x and its 
powers insort IL and its powers, and the, 

rt - 

A , ?r py^ ,qy 

equation becoinep a 

— fl^.or y^-pif^qay-^irzSi, 


bor. Fractions may be taken away from 
an equation by multiplying thli^ ecniation by the 
(^nominators, and By thisproposUion the equa- 
tion may»b^ then transformed into anotWr 
without fAictions, in which the coefficient oLthe 
first term i*l. • ' ^ 

Cor. 3. And hence if the coefficient of the 
second term of a cubic eqeqtion be ,not divisi- 
ble by 3, the fijictions thence arising, wanting 
the second term, may be* taken away by the 
preceding corollary. But tlie second term may 
be also taken aw.iy, so that there shall Be no 
such fractions in the transfumied equation by 

supposing sez ^ coefficient 

3 

of Die second term. And if tluf e<|iiation 
ax^ — A.r'-*-b<7a:— rzzO be given ‘ bicli y» 

is not divisible by 3, by supposing xzz 

t he tnins formed equation reduced is — 
3/j”-b9<77 X z — ziP’Ar^apq — ^7/i*r:z9, wanting the 
second form, having 1 for the coefficient of the 
term, and the coefficients of ilic others all 
integers, • 

General Corollary to the jnreceding Pro- 
• positions. 

If the roots of these transformed equations 
be found by any method, the roofs of tlie 
original equation will be fuiind from tlic simple 
equations expressing their relation. 

These principles and operations will supply 
nilea for resolving equations of all orders ; 
and the student who is desirous of more nar- 
ticiilar information may consult the excellent 
elementary treatise of tlie* Rev. B. Bridge of 
Cambridge, Boiinycastle’s Algebra, and a 
recent work by ]\Tr. Peter Nicliobon, wifh 
others. 

A LGOL, a fixed star of the second magni- 
tude in tlie coiistelliitioii of Perseus, otherwise 
called Medusa’s head. This star has been 
subject to dfflpiliir variations, appearing at 
different times of different niagnitiides, from 
tlie fourth to the second, wiiich is its si8ua| 
iiiagnitiide. 

ALGORITHM an Arabic word freciuenfly 
used to denote the practical rales of Algebra, 
and sometimes also the practice of common 
arithmetic, in wliii h sense it coincides with 
witli louistica numeralis, or the art of number- 
ing truly and readily. 

ALIEDN, in law', is a person bom in a foreign 
country, not wiAiin the king's allegiance, in 
contradistinction from a denizen or natural 
subject. 

An alien is incapable of inheriting lands in 
Bnghmd, till nuturalized by ap act of 'parlia- 
ment No alien is entitled to vote in the 
(dioice of members of parliament, lias a right 
to enjoy officc.s^ or can be returned on any 
jury, iinle.ss where an alien is party in a cause ; 
arm then the inquest of j«rors shall be one 
half natives and the other alien.'^. • 

ALIMENTARY ebict, a name bj- wliirh 
some call tlie intestines «m account of the 
food's pns.sing through them. See Anatomy. 

ALIMONV, alimonia, in law, denotes the 
maintenance sued for by a wife, in (A.se of a 
separation from her husband, herein slie is * 
neither cliaigeable with elopement nor a'diilterv 
ALIQUANT parts, in arithmetic, tin ‘ 
which will not divide or measure the whole 
number exactly. Thus, 7 is an aliquant part 
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o\ \6, for twice 7 wants 2 of 16, and three ierniiuing the quant^Ly of alkali in th&pofaali 
times 7 exceeds \6 hy 5. of coiuiaerco ;'an iustniuicnt on a much ‘more 

\TjTQUOT parfj is such part of a number simple principle Ims recently been invented by 
as witt divide and measure it exactly, without Dr. Ure, and is now iu general use. 
an^^rcmainder. For instauciv2*is an aliquot ALLjiMANDA, jn botany, a genus of the 

part ^f 4, *3 of 9, and 4 of 16. * pentandria monogyiria class and order : co- 

Aliquot parts must not V confounded with rolla twiste<l : cqpsule lens-form, erect, echi- 
commeiisurable opfs; for though tlifc former nate, onC'Celled, two-vah^ed, niuny-seeded. 
be all commensurable, yet the^e arc not always One species, viz. cat)iai:tica, a climbing plant, 
aliqiioi parts : thus 4 is coinmensuraDlewith 6, found in Ouiaoa. The infusion of its leaves 
but is not an aliquot part of it. is used in the cholic. 

AnSMA, in bolaiiy, the icfrfcr plmdam^vL ALLFOIANCE, is the lewful duty from 

S emis of plants of the chiss and order hexan- the subject to tlie s^ercigii; and is either 
ria polygiiiia. The essential clisM-aclers are natural, as iwery siilyect born oiij^ht to. pay; 
calyx diree-lcarevl ; pitals three; seeds acquired; where a man is natumlized ; local, 
several. rTlien* aie nine species, most of w'hich which a man ought to pay who comes under 
are to be found in Englaiul ; they are inliabi- Die dominion of the king, 
tants of watery places, bogs, iSlC. ALLECIORY, in matters of literature, a 

ALKAIDilST. The pretimdcd iinivers;d mode or species of writing, wherein .some- 
sob ent, or iiienstnium of the ancii’nt chemists, thing else is signified tltkn the w'oids in their 
Kiinckel has very w'ell .shown, the absurdity of literal meaning expre.s.s. An allegory may lie 
searching for a nniiersal solvent, by asking, considered as a series or chain of ineta- 
“If it dissolve all substances, in what le&sels pliors, continued through a whole discourse, 
can it be contiiiiicd'^” For example, when tlic prophets represent 

ALKAl-iR.SCEN'r. .^y .snh.stance in the Jews under the allegory ot a \ine planted, 
which ulk.'iliiie pmjicrtics arc fiegiiuiing to ciiitiiated and wintered by the hand of Ood 
be develop^'d, or to predominate, i.s termed vhich instead produeiiig good fruit, brings 
alkalescent, q'iie onl} alkali nsiially ob.ser^ed forth verjiiiee and sour grapes, 
tube produced by spontaneous decompo.sition A LLECillO, in music, an Italian w'^oud de- 
ls the volatile: ami from tlieir tendency to noting that t!io part is to he played in a 
produce tli.s, some spreies of vegetables, par- sprightl^y, bri.sk, lively, and gay manner, 
ticularly tlif cnicirorm, are stv led alkalescent, Al.il /EM AND, a sort of grave sohunii niii- 
as are some animal Mihstanc('< sic, with good inoasiire and a slow movement. 

ALK ALT. A term derived from kedi the It is also a kind of dance very common in 

Afiihic name of a ])Iant, from the ashes of OiTinany and Switzerland, 

which one .specie;, of alkaline .substance can ALLIOATION, in aritlimetic, is the rule 
be extracted. Alkalis maybe defined, those of mixture, vvliieh teaches to compound 

bodies v^hich combine with acids, so as to veral u'ceicj of ingredients or commodities 

neutralize or impair tlu‘ir activity, and produce together, ucmidin^ to any intent or design 
salts. Acidity and :dkalinit> are therefore proposed, and is either medical or alternate, 
two correlative terms ol one species of com- Allioatjon .shews the rate or price 

blnation. of any mixtures, when the .several quantities 

The alkalis may be arruMpd into three of the mi vtiire, and their rate.s, are known, 
ela.s.ses : l.v/, Those vvhii li conS^ of a metal- A r.i.i cation nUt^matc teaciies to mix goods, 

lie basis combined with oxygen. The.se are of ditfereiil prices, in .such proportion, that the 
Ihrt'e fn iiiiniber, jiotash, sod.i, .uicl iitiiia. '2(1, mixture may he sold for any price propo.se*'. 
That which contains no oxygt'n, viz. uinnioniiV. ALLITERATIQN, In rhetoric, is a tig ure 
3f/, Those roritaining oxygen, hy<hogen, and or <lecoration in language, cliielly used in 
carbon. poetry, and consisting iu the repetition of llu; 

IJe.side.s neutralizing aridity, and tlicrehy^ same lefll^r or letters at ceitain intervals, 
giving birth to salts, the first four alkalis have whence the namo is derived, 
die following proj)ertie.s . — ALLION lA, a genus of plants fd’ the class 

!*•/, They f l);iri:>e the purple colour of :i any ami onler tetrar'dria i.ioDog} iiia. 7'Jie cerolla 
vegetables b* .1 green, the roi^ to a jairple^ auil is one-petallcd and funnel .sliaped ; and the es- 
the vellovvfi to., brown. F'tlie piirjile Imvi be . *11 sential eJiar.icter is calyx, coiinnon, oblong, 
reddened by .icid, alkalis n-storc the piirpii. simple, tllr^•^>fiovver^d ; proper obsolete, supi*- 
2//. They possess this jiower on vegetable rior, coroHi irregular; i;eceptai.le naked. 
rolcMir • i*///er being .»iatiirat»'d \»ltli carbo.'iic There are two .specie.s, jiative.s of South Amc- 
ijcid, by whicli critf rion tlicy are ib-sJingiii.shable rica. . 

from the alkaline e irtlis. ALLIUM, (Ja«i (ck, in bof.my, a genus . of 

ad. They have an '’riil and nriiious taste. plants, of the hc-xand.na inoiiogvui.i cl.iss and 

4//i, They are jiov.erful solvents or eorro- ord»*r._ The corolla is .six-petal led, and tin. 

sjves of anim.d matter; with which, as vvcljl as essential c harm ter is, cdr. six-parted, spread- 
jwitli oils in general, they combine, so .is to ing . .siKitlit many llowered : iirnlud heaped 
product neutrality. • .superior. 

5tA, They arc /]eco.npo«ed^ or volatilized, Tliis is a verv extensive genus of nlant.s, 
at A strong red heat. compieheiiduig tli. A. pormtu or /m- ; the 

CM, They rombino with w.iter iu every A. cepn or onnm, with all llieir varieties. 

propO|t;on, and also largely with alcohol. 'J’here are in all dJ spene.s. 

7th, ^I'hey continue to be .soluble ir water A LLODIA L, an cpitla t given to an iiiheri- 
when Tieiitraiized with carbonic acid: while "tance held without any acknowledgement to r 
tlic alkaline earths thu.s become in.soinble. lonl or snnerior, hi opposition to leudal. 

ALKALliMlU'EK. 'flie iitinic fir.sl giv Allodial lauds are tree lamis, ior vvliicli nei- 

M. Descroizibcs to an iiistruTiiciit for d.-,- ther fec.s, rents, nor services are due. 
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ALLOY^ or Allay, a proportion of a baser ever, that the different kinds are all prepared 
netal'mixed with a finer one. 'Fhns, all pld at Morviedro, in Spain, from the same leaves 
coin has an alloy of silver and copper, as silver of the common aloe, 
coifi has of copper aloije ; the pro;)ortion in the ALPH^ WET. In literatarCt alphabet signU 
former case, for standard gold, being tm ea- fies the neural or accustomed'Senefli of the^e- 
rats of alloy in a pound troy of gold; and in veral letters of a Irfh/piaffe. The wdrd i| de- 
the latter 18 penny ^veights of alloy for a pound rived from a/pAa ayd de/a, the first two letters 
trov of silver. in the (lAek alphabet. Al^abets of different 

According as gold or silver has more or less nations vary in the number of their constituent 
alloy than that mentioned above, it is said letters. The •lilnglish alphabet contains 24 
to be coarser or finerthan the standard. How- letters, to whirli ify and v, consonants, are ad- 
eyer, it ought te^be remarked, that Uie l oiii of ded, the sum will be 26; the French 2.f; the 
ilinerent. nations varies ^ifroatlp ill this respect ; Hebrew, Chaldee, Sjriac, and Samaritan, 22 
some using a larger, and otiirrs a less proper- each; the Arabic 28: the Persian 31; the 
tioii ot alloy, the original intention of wiiieh Turkish .33 ; the Caeorginn 36 ; the Coptic 32; 
was to give the coin a due degree ol* lianiness. the Miisi-o’. ite ^1.3 ; the ttreek 24 ; the djiitiii ^2 ; 

ALliLTSION, in rlietoric, a figure by \vliicli the Sclavonic 27 ; the- Dutch 26 ; the Spanish 
sometliing is applied to, or iinderHto.nl .f 27;theItalian20;theEthiopic,aswellaHTar- 
another, on account of |ome similitude between tarian, 202; tlie Indian of Bengal 21; the 
^ A^r r TTArr A T r* • Baramos 19; flie Cliinese, pro^rly speak- 

AJjIjUVIALi lormnhms, in geology, ing, have no alphab^, except w<* call their 
are ^cent deposits in valleys or in plains, of whole language their alphubel ; fheir letters 
•he detritus ol the neighbouring iiiuuiifains. arc words, or rather hieroglyijhics, and amount 
Gravel, loam, clay, sand, brown coal, wood to about SO ,000. 

hog iron ore,^ and calc tiill, compose the ALiPJNlA, a genus of the inonnndria mo- 
nlliivial deposits. The gravel and sand some- in^yuia class aud onler. The corolla is mo- 
ti rues contain gold and tin, if the ores exist in nopetaloiis aiuU tiihiiiose ; and the essential 
the adjoining mountains. Petrifie.l wood and character is, calyx lliree-foothed, cpial, tuhii- 
animal sbdetons are Ibund in the alluvial ela>s lose ; corolla tliree-partcd, cjiial ; hect. two-lip- 
anil sand. ped, the lower lip spreading. 

ALMAGESr, the name of ii celebrated It derives its name from Prosper A Ipinns, u 
book composed by Ptolemy ; being a colleetinn celebrated botanist. Tliero is hut one species, 
of a great number of llie observations and pro- a native of the West Indies, 
blems, of the ancients, relating to geom. fry and ALS'PONIA, a genos of fhe poly-andria 
astronomy ; but esjiecialiy file tafif'r. Ami be- monogynia class und order. The corolla *is 
ing tlic first work ol tliis kind vvhiVJi has come shorter tlian Ihc calyx ; and*tlie essential clia- 
dowji to us, and containing a catalogue of the racier is, .mrrolla one-petalled, eight or ten 
fixed stars, will) their places, besides numerous cleft : the clefts alternated. There is only one 
records and oliscrvatious of cTlij)ses, aud the species, a shruh of South America, the leaves 
motions of the |)lane(s. of which are said to have (he taste of tea. 

ALMANAG, a table conlainiug the cab'ii- AliSTBOPMKUlA, in botany, a genus of 
dar ol day s and flionihs, the rising and s.ilitig Ihe hexandria iiionog-ynia class and order: 
of Ihe sail, th.* age of the iiiooii, ^ 'fhe PvWu- corolla six-jictf^cd, sonuMvJiat Iwo-lipped ; the 
hvaj and Astronomical is a kind of lower petals tiiniilar at the base; stamina de- 

iiatiunal aliiiaiiac, being published iin.hr the dined. There are six species, all found in 
dire#lion of the coiniiiissioners of longitude. South America. • 

This work, in addition to tlic ni.itler which it AJ/f', in music, a tcriii apjdicd to that part 
contains in coinmoh wyh oilier almanacs, fur- of the. great scale of. sounds w’hiclilies betw'ceii 
rushes the mariner witli all the astronomical F above the treble-cleft note.aiid O in altissmio. 
lulornuitioii eoniieeted witli navigatiob. AI/rAR, a place upon which sacrilic.es were 

Al.iMONl) tree, in liotany, see Amvgd vlus. ancienlly olfered to some deity. 
AlA\irCANTPI?S, ina.stPouom\,an Arabic The liealheiis at first made their altars only 
word deiiolmg rirch*s of the .sifiiere pas.siiig of tuii : in following times they were made of 
tliroiigh the e.Mitn* ol tlie sini, or n .star, j>.iral- sfim.*, of inai ble, ^f wood, ami even ofiiom, 
li Mo Ihe h.)ri/i»n, and rfire the .same as paral- as that of Apollo in l)eh»s. Allars dillered 
Ids of aliifiide. 33iev sene to siiew' Ihe height in figiir** as well as in- maleri.d!'-. Some were 
ol Ihe heavenly bodies, and are g.’iierally in- round, others .square, iimI some oval. They 
seribcdoiYluadi arils, &tC. ^ always fronted east., and werF adorned with 

AliOKS. 33ils is a bifferjnirt , extracted sciiiptnri', iusi‘ription.s, and llie leaves and llow- 
Irofii the leaves ol a plant of the .saiiu* onihe. ers of jiariii.iilar trees sacred to the deity to 
1 hree .sorts ol aloes arv rlistmguishe.l in the whom th. y w<'rc raised. 

shops by the naiiies ot aloe .s,){-eotriri:i, aloe AL'llCIlN ha^e, in trigonometry, a term 
nei>atiea, nrul ah.e . ahallina. 'i he first deno- iise^ in contimlislinetion tc* the true bus*, 
niiiiation, w Im h is appli.'d to the jaire.^t Lind, Thus in oblique triangles, tlie true base is* 

IS taken iroin the i.sL.imI of Zoeotora ; th** se- either the sum of the sides, ami (hen tli^<lifler- 
*:ond, or next in quality, is ealleil hepatica, ence of the sides is^he altir^ ba.se ; or the fiii <3 
ironi its liver eoloiir ; and (be third, rabulliiia, base is tlic difl'erence of tlie .shies, and then the 
Iroin the us** ol Ibis sfircie.s being confined £o Mini is (he .nllern base. 

Iiorses. I lu'se Liiid.s ol aloes an* .said to dilfer ALTERNA'PE, in Jieraldryv n term ’jBod 
only in piint^v, Ihoiigli, from (he diHereiice of respect to Hie situation of (he quarters. Thus 
Ihe-ir llavours, it is juobable that they may be the first and fourth <|uarters, ami the stToiid 
obfaiiij'd, in siune fn.stances, from dilb*rcnt and third being generally the same, •are called 
^pecn*s of tlic sni^e plant. It is ct*r(ain liow'- alternate quarters Altemaie, in .boiauy 
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mrans tliat diipontion of the leavea of a plant 
when the first on one side of a branch is higher 
than the first on the other side, and so on with 
the rest . 

^ALTERNATION is used for file differ- 
ent ^^ys which any number of quantities may 
be chanced, or combined. ,See Combination. 

ALTlliEA, M,^sii-MALLow, a Ve*«w of 
plants, with a double, calyx, (lu: exterior one be- 
ing divided into nine segments ; tlic fruit consists 
of numerous capsules, each containing a single 
seed.*' It belongs to the monadelphia polyan- 
dria class of LiniiaMis. The essential charac- 
ter is, calyx double, outer niiie-cleft; arils 
many, one-seeiled. 

There ore seven species, of which the A. 
olKi'inalis, or coininon marsh mallow, is well 
known. 

ALTIMETRY, denotes the art of ineasur* 
iiig allitiideff or heights. See Mensuration. 

ALTITUDE, in geoij^try, one of the tlirei 
dimensions of body; being the same with what 
is otherwise called height. 

Altitude of a figure is the distance of its ver- 
tex from its base, nr the length of a perpendi- 
cular let fall from the lertex to tlie base. 

Altitude, in optics, is ilie hr^iglit of an ob- 
ject above a line drawn parallel to the 
norizon from .‘he eye of the obserier. 

Altifude (>,''///<? eye, in perspective, is its 
perpendicular height above the geometrical 
plane. 

Altitude oj a star^ in hstronomy, is an 
arch of a verticle circle, intercepted between 
the stars and the horizon. 

This altitude irf cither true or apparent, ac- 
cording as it is reckoiic>l from the rational or 
sensible horizon, and the difference between 
tliese is what is called by astronomers tin 
parallax of altitude. Sailors generally take the 
altitude of the sun and stars with a (|iiadraiit, 
but this method is liable to an error, arising 
from tlie .ship’s motion. M. Parent has gixi .. 
a method of taking altitudes by .means of a 
^common watch, winch is liable to a mnrh less 
error thAii that of the quadrant. Jiis luetiiud 
is this: ha\ing observed itlie difference of time 
^between the rising of two stars, the right as- 
cension and declination of which are known 
from astronomied tables, in the Naqtit^ul Alu. i- 
nac, it will be Otuy to distinguish that part 
of tlie differenci' which arises from that diiie- 
rent position, from tliat urising from the obi'- 
uity of the sphere. Now Iffis last is precisely 
lo altitude of the pole of the place ot ol^crvn- 
tion ; for as to tlie way the ship may have 
made between tlie rising of tlie two stars, it is 
so small as ti) safely overlooked, oi at most 
csfimnted in tlie comiiioii w'ay of reckoning. 

ALUM, is one of those substances which 
chemists distinguish by the ni^me of triple salts. 
It is composed of sulphuric acid, potasii,aIumina, 
and ;Vater. AIuik is of a white colour ; itihas 
<an astringent and acid taste, and crystalizes in 
regular* ocitahcdrons. Frcyn the experiments 
of several eminent chemists, its specific gravity 
appears to be 1.731. Water at the tempera- 
ture of 60 dissolves about one fifteentli of its 
weigh^Cof alurn^ but builirig wafer di5snlve.s 
about three fourths of its weight. When, 
alum is exposed^ to a dry atmosphere, a 
riigbt efllotcscence takes place f when heated 
it speedily becomes liquid. Alum is much 
used by dyers and utheis artists in their dif- 


lerent processes, fhe principal alum manu- 
factory in Britain is at Hiirlett, near Paisley, on 
the estate of the earl of Glasgow. The next 
in magnitude is at Wliitby. 

ALUMINA. One of the primitive eartlis, 
which, *as constituting the plastic principle of 
all clays, loams, and boles, .wras called argil or 
the araillaceons earth, but now, ns being ob- 
tained in greatest purity from alum, is styled 
aliiraii>& It was deemed elementary matter 
till Sir H. Davy’s celebrated electro-chemical 
researches led to tlie belief dt its being, like 
barytes and lim% a nrjtallic oxide. Alumina 
is widely dilfused in nature. It is a constitu- 
ent of ever)r soil, and of almost every rock. 
It is the basis of porcelain, pottery, bricks, and 
crucibles. Its affinity for vegetable colouring 
matter is made use of hi the preivd ration of 
lakes, and in the arts^of dyeing and calico 
printing. Native combinations of alumina, con- 
stitute the fuller’s earth, ochers, boles, pipe- 
clays, &c. 

ALURNUS, a genus of insects of the order^ 
of cleoptern, with filiform antennm, six short 
feelers and a horny arched jaw. 'I'liere are 
three species, natives of tlie Gape of Good 
Hope, viz. the A. grossiis, femoratils, and 
deutipes. 

AMALGAM, a mass of mercury united and 
incorporated with some other nietul. 

Amalgams grow soft witli heat and hard with 
cold"; and the metals amalgamated with mer- 
cury, assume a consistence harder or softer, in 
proportion to tlie quantity of mercury employed 
in tJie amalgam. • 

Amalgams are used either to render a me^l 
fit to be extended on some works, as in gilding ; 
or else to reduce the metal into a very subtile 
powder. 

For the composition of ama gam for electri- 
ral machines see Electricity. 

AMALGAMA’I’ION, .in chemistry, tlio 
operation of making an amalgam, or of mixing 
quicksilver ^.'itli some metal, is perl'ormed by 
fusing, or at least igniting the metal, and in 
this state adding a proportion of mercury tt' it ; 
upon which they mutually attract and incorporate 
with each other. 

Of all metals, gold unites with mercury with 
the greatest facility ; Lext to tlint, silviT ; then 
lead, tin, and every metal, except iron and 
copper, the last of which incorporates with 
quicksilver with great diflicu1ty,und the fonner 
scarcely at all. An amaignin* of tin and iner- 
citiry is used for looking-glasses. In this 
the glass-plate is laid on an even board, on 
which is spread vety evenly some tin-foil, and 
on the tin- foil is spread quicksilver: the glass 
is then laid on the quicksilver, and a niimtier 
of leaden weiglits, covered with baize or liannel, 
are laid upon tlie glass ; in this .state it remains 
several day"', till the tin and quicksilver, in 
the state of amal^m, adhere firmly to the 
glass, by means of which it acquires the pawer 
of rellection. 

AMARANTllUS, in botany, the name of 
a genus of plants, sometimes culled pruicc’s 
feather, the tlower of which is rosaceous, and 
its fruit an oval or roundish capsule, containing 
only one large seed of a round ish^ compresst^d 
shape. The characters are : the male calyx is 
a five or threc-lcafed perianthium, erect, co- 
loured, and persistent : therd is no corolla : the 
stamina consists of five or three erect capillary 
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filAmctttSf ihi length of the calyx ; the anthem the stomach of the#iil^se|er.efacw«ga^^ ot- 
ace obloitf and ven&^e : vie female calyx the spenaaceti whale. Its colm ifr ash^jfL w^ 
suom as toe male^ and no corolla : the pistillum brownish yellow and wldte'htreaks; ft baa an, 
Im^an ovate eermen ; the styli are three, short agreeable smell, which improves by Ve^i^. ' 
ana subalated ; the stignmta simple and per- Its price heinilp in London so l^h as a guin^ 
siatent* the peiicarpium is an ovate capsule, per oz., lea^ to many adulterations. • Oen nne 
tliree-beahed, unH^ular, and cut round : the ambergris is readify known by Ae riconess 
seed is one, globulAr, compressed, and large, of its fiiJ^rance when a hpt needle is thrust 
Of this there are 29 species : tlie most remark- into it ■ * 

^le of which are : the A. oicolor, melancho- AMBIDEXTER, a person who can use both 
licus, or two-coloured amaranthns ; A. maximus, hands with the same facility, and for the same* 
or tree-like amaranthns j A. oleracens, used purposes, that the generality of people dotiieir 
b;|r the Indiana as a substitute for cabbage : A. right bands. 

^icolor *or tliree-coloured amaranthns, winch Were it not for education, some think that 
fs cultivated in our gardens. The omaranthus all mankind would be ambidexters ; and, in 
are all annnals. tart, we frequently find nurses obfiged to be at 

AMARIJbLIS, a genus of the liexandria a good dgai of pains before they can bring 
monc^uia class and order, of tlic natural order chudren to forego the use of their left hands! It 
of lilia, which in its ftower it resembles. The is to be regretted, that any of the 'gifts of 
essential character is,* corolla hexapetuloid, natiure should be thus rendered in dfgreat mea- 
irregular ; filaments inserted into the throat of sure useless, as there are many occanons in life 
the tube, bending down, unequal in proportion which require the equal use of both hands: 
or direction. There are 29 species, all of them such are tlie operations of bleeding in the left 
highly ornamonfeh but only one, the \ lutca, arm, left ancle, &c. 

perfectly hardy in this country. Tlie A. reg^na, AMBROSIA^ in botanV) the name of a 
the vittata, the jacobea, belladonna, and Guem- distinct genus ot plants, with flosculous flowers, 
scy lilv,* are well known ia tlie stoves and composed of^ several small infiindibulifonn 
grecn-noiises of the curious in plants. Tode- floscules, divided ^to five segments: these, 
scribe them is impossible, hut no flowers are however, are baiMn ; the fruit, which in 
more beautiful. some measure resembles a club, growing on 

AMASONIA, in botany, a genus of the other ports of the plant 
didynamiaangiospermia class and order : calyx This genus belongs to the monoccia pen- 
five-clcft : corolla tubular, wife a small five-cleft tandria class and order. There are five 

border: berry four-seeded. There aro two species. 

species, AMBROSINIA, in botany, a genus fif 

AMATELR, in fee arts, denotes a person the monoecia mbnadclphia class and* order: 
understanding, loving, or practising fee fine of which there is a species, found in the island 
arts, without ahy regard to pecuniary ad van- of Sicily : spathc one-leafed, separated by a 
tage. membrunaceoiis {lartition, containing the sin 

AMBASSADOR, a person ap]ioiiited by niina in the hinder cell and npper part of the 
one sovereign power to onothcr, to superin- partition, pistils in fee outer cell, 
tend his affairs at some foreign ' court, and AMBRY, a place in which are deposited 
supposed to represent the power from which all utensils necessary for house-keeping, 
he IS sent The person of an ambassador is In the ancient abbeys and priories, there 
inviolable. was an office nnder this- denomination, 

AMBER, is a hard, brittle, tasteless sub- wherein were laid up all charities for the ' 
stince ; sometimes transparent, but mostly poor. 

semi-transparent or opaque, and of a glossy sur- AMBULIA, a genus of fee didynamin 
face. It IS found ot nearly «ll colours, but anpospermia class and ^ order. It grows in 
chiefly yellow or orange, and often contains Malabar, an aromatic smell, and ia ad 
leaves, and sometimes insects. Amber, is ministered in casts of fever in Uie form of a 
capable of n fine polish, and becomes electric by decoction. 

friction. When rubbed or heated it emits a pe- AMBUSCADE, or Ambush, in the military 
culioir, but agreeable smell. Its specific gravity art, properly denotes a place where soldiers 
is from 1.065 to 1.100. ^ may lie concealed, till they find an opportunity 

In tlic second volume of the Edinburg Phi- to surprise the enemy, 
losopliical Journal, Dr. Brewster has given an AMELLUS, in botany, a genus of fee syifge- 

account of some optical properties of amber, nesia snperflua: receptacle chaffy: down sim- 
from which he considers it established beyond pie : cal)^ imbricate : florets of the ray iindl 
a ddbbt that amber is an induraied veffeiah/e vided. There are three species. 

and that fee traces of a regular structure, AMEND, ^or^ Amende, in fee French 
indicated by its action upon polarized light, are customs, a pecunisfky punishment imposed by 
not fee effect of the ordinary laws of crystalizap ajn(j|ge' for any crime, false .,pro8ecutioni or,, 
tion by which mellite has been formed, but are groundless wpeal. 

produced by the same causes which influence AMENDE hmorabh an infamous- kilid of 
fee mechanical condition of gum Arabic, and punishment inflicted '*in France upon traitors, 
other gums, which are known to be formed by^ parricides, or sacrilegiens persons, in the foU 
the successive deposition and induration of lowing manner . the oflender being deliverca 
vegetable fluids. into the hands of the hangman, his shjyt is 

' AMBERGRIS, is a substance found float- stripped ofl‘ and a rope put about his neok, 
iig in. fee sea* near fee coasts of v«riou.s tropi- nna a tapv^ in his band ; then hB is led into 
ml countries. Differeht opinions formerly pre- court, whei/ ae^nst beg pardon ofiGod, fee 
ailed, as to the origin of this substance ; out it kiim, the court, and his country. , 

A now lillowed to be a concretion fo**med in AMERCEMENT, or Amerciament, m 
• . • I) 
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hiw, pecniriaiy panuhment irojposed upon when In itsr piireot state exists onlv in the form 
olTendera at the mercy of the court. of f![as, and till tiie recent^ and wefl-knoii^n ex- 

Amercements difler from fines, the latter penments of Sir 11. Davy, was supposed to 
being certain punishments growing^ expressly consist of azote and hydrogen. Pure aimiiouia 
frdln somp statute, whereas tlic forioer are ini- may be obtoined by putting into a retort three 
po8<9d in proportion to the fault. parts of quick lime, with one part of salatnmo- 

AMEKIMNUM, a geni/j of the ^iadelphia niac in powder, and opplvUig the heat of a 
dccaiidria class ‘find order, of the natural lamp to the retort : the gas which comes over 
onlerofthe papilionaceee orleguminosse. The is ammonia, and must be received in jars 
.essential character is: calyx twu-lipped; le- filled with merenry. It forms a liquid on being 
gnnv) compressed, leafy, two-\alved, gaping; cooled, lliiif .substance is often called hartsk 
seeds few and solitiiry. There are two spe- horn, because it is obtained fi'bm distilling tlic 
cies: the one a shrub; and the other, A. ene- horn of tlie hart; soif/ctinies it is calietl spirit 
nus, a tree which rises to 14 fcet high, with a of urine, bexause it may be obtained from 
very tliick stem. It is common in the West urine by tlie same process; and spirit of sab 
Indies, Vvhere the wood is cut and sent to ainiiioniac, since it may bo obtained from that 
England nntler Uie name of ebony. • salt. Ammonia in the state of ^s is trans- 

AIVTETHYST. The amethyst is a gem of a .parent and colourless like air; its taste is 
violet eolo vr, and great brilliancy, said to be acrid and caustic like that of the fixed alkalis, 
us hard as tlie ruby or sappinre, from which it but not near so sirong, nor do<;s it like tiiem 
only differs in colour. This is called the corrode those nnimEd bodies to which it is 
oriental amethyst, and is veiT rjire. When it apjdiecl: its .smell is remarkably pungent, 
incline.s to ilie purple or rosy colour, it is more thoiigb not iinpleusnni, when snfliciently diluted, 
esteemed than when it is nearer to the bine. Its ii.senis a stimulant to prevent fainling is well 
These amethysts have the same figure, hard- known. Animals cannot breathe it without 
ness, specific gravity, and other qualifies, as death. Wlien this gas is made to pass ilirougli 
tlic best sapphires or rubies, "and come from red-hot charcoal, part of the cliurcdal coin- 
the same places, partic^rly from Persia, bine.s \\ith it, an<l Ibrm.s a substance kni'Wii 
Arabia, Ariiieniu, and the West Indies. The by the name of prussic acid. Ammonia does 
occidental amethysts are merely Coloured not combine witli the metals, but it changes 
crystals or quart/. some of them into oxides, and then ilissolves 

A MYTH V'STEA, in botany, a genus of the them, 
diandria inonog\nia class and order, and of AMMONIA, in rliemistry, a resinous .sub 
the -natural order anticillafn^ and labiatm. stance brought from the I’kist Indies. It is 
This plant is a native of Siberia ; it is an supposed to be a Bji^^cies of ihe ferula. It is 
annual, and grow's to about a foot in height, brought to ii.s in drops or gniniilcs, and .sonic- 
Tlifc flowers arc of a fine blue colour, are times in large masses composed of a number 
also the upper part of the brunches, and the of the.se graniili'S connected togefher. I’he 
leaves iinrmdiafely und(?r the umbel, so that best kind is of a yellowish colour witlmut, and 
they make a fine appearance. white within, of an astringent taste, ami castoi 

AMIABLE, or Amicahj.k Ni’MnEiis, are smell. 

.such ns are mutually equal to the sum of one AMMlfNlTION, a geiiend term for all 
another’.s aliquot parts. Thus the nuinbors warlike proviMioiis, but more especially pow- 
220 and 2S4 are amicable numbers. 'Die der, ball, iSA;. 
c aliquot parts of 220 arc 1,2,4,5,10,11,20, Ainimmition, anns, ntensils of war, giin- 
22, 44, 55, 110, end these added togotliCT arc powder, imported without lirenre fronV bis 
equal to 281 ; and tlie aliquot jiarts of 284, are majesty, are, by the laws of England, forfeited, 
1, 2, 4, 71, 142, which added together arc equal and triple the value. 

te 220. AMNliS'l'Y, in matters of policy, an act by 

AMIANTHUS. See Asbestos. which two parties at variance, pron\i.se to par- 

AMICUS c’lntt; in law, if a judge be don and bury in oblivion all that is past, 
doubtful or mistaken, in a matter of Lw, Amnesty is either general and nnlimitedf 
n bystander may inform the court on fltil or particular and restrained, though most 
matter, as amicus curia, or the friend of t!»e commonly universal, without condition or 
court exceptions; sucfi as that which passed in 

AMMANNIA, in botany, the name of a Gernuftiy at the peace of Osnaburg in the 
genus of plants, belonging to the tetrandri-:. year 16^. 

monogynia class and order ; the flower is AMOMUM. in botany, a genus of the mo- 
eompused of four oval patent petals, growing naiidria monogynia class and order. Giqelin 
within tlie cup ; and its fruit is a roundish enumerates 20 species of this plant. The 
capsule covered by the cqn, and containing first, and indeed the principal of these i.s the 
fouv cells. There are seven species, all of A. zinziber, narrow leaved ringer, cultivated 
Vbich seem to Be annual, and being natives of by Miller, and flowering in September. It is 
* hot cUmates most of them require protection in a native of the East Indies, and other countries 
tins country. ^ of Asia, and is much us<;d there and in tlie 

AMMI, iisA(^''s weed, in boiiny, a genus of West Indies. The .species are all of a very 
umbelliferous plants, belonging to the pentan- tender nature, and cannot be raised in this 
dria digynia class and order of Linnseus ; the country ivithout the aid of the stove. 
flow'6V is rosaceous a'dd composed of heart- AMOUPllA, in botany, baslard indigo,, a 
like petals ; and its fruit is a small roundish j^nus of plants, belonging to the diadclpliia 
and striated caj[^ile, containing two striated dccandria class of Lipmens ; the flower "of 
seeds, convex on one side. There are three which consists of one petal vertically ovated. 
species all anniuU. hollow, and erect ; and thcvfruit is a lumila^u 

AMMONIA, in chemistry, volatile alkali pod, of a compressed form, and (overed with 
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tiiberclesi ?h which are Antained tWo seeda, 
of an oblong kidney-like aliape. There arc 
two species. 

This shrub grows naturally in Carolina, 
where formerly the inhabitants made a coarse 
sort of indigo, which occasioned its name of 
the bastard indigo.* 

AM PELIS, in ornithology, the chatterer, a 
genus of birds belonging to the order of pas- 
scres ; tiie tongue is furnished with a rim pr 
inarjrin all round, and the bill is conical and 
straight. There are se\rn species, nil natives 
of foreign countries, except the garriiliis, which 
is a native both of Europe and the West 
Indies. 

They appear annually in Sculhmd in Feb- 
ruary, anci feed on the berries of the mounhiin 
ash ; they are siddom |eeii farther south than 
Nurthumberland. They are gregarious ; teed 
on grapes, where Aineyards are cultivated; 
are easily tamed, and are esteemed delicious 
food. This species is about the sixe of the 
blackbird; the bill is short, thick, and black ; 
on the head is a sharp-pointed crest reclining 
backwards ; the lower part of the tail is black, 
the end of a rich yellow ; the quill fentliers 
arc black, the three first tipped with white, 
the six next ha\e half an inch of their exterior 
margin edged wIUi fine yellow, the interior 
W'ith white. 

AMPELITES, Cannel coal, a solid, dry 
opaque fossil, very hard, not fusible, but easily 
iiinammable, and burning with a fine white 
llarne. It is found in Lancashire, and dillereiit 
]K(rts of Scotland, where it is called Parrot 
Coal. It is silsccptible of a fine polish, and is 
made into trinkets, and often passes for jet. 

AMPHIBIA, the third class of animals in 
the system of Linmeiis, and so called because 
the major part of the aiiiiiinls which it includes 
can live with equal facility both on land and in 
water. 

This class of animals, from thc%tructure of 
their organs, and the power they possess of 
suspttSidiiig respiration at pleasure, can support 
a change of element uninjured, and endure n 
very long abstinence. The lungs dilVer widely 
in appearance, from those of other animals. 
Some of them are |>ossessed of a higlj degree 
of productive power, and are soon furnished 
with iiew^ fet't, tails, Sec. when by accident, 
those parts h.i\e been rut oil’. They are in 
gencnil \ery tenacious of life, and will continue 
to mute, and exert ninny of the animal func- 
tions, e\en when depri\ed of the liend itself 
By far the greater part of them are ovijtarous. 

Dr. Parsons classes amphibious animals 
under two divisions : 1. •Such us live chiefly on 
land* but go occasionally into tlie water. 2. 
Siicii ns chiefly inhabit the water, but occa- 
sionally go on shore. To the first division 
belong tlie plioea; or seal tribe, frogs, lixurds, 
crocodiles, the bippo|K>tainus, &c. : and to the 
second belong eels, water serpents, or snakes 
of every kind. 

There are some kinds of insects, and also of 
birds to which the term amiiliihioas is aiiplied. 

AMPHISBi^iNA, in zoology, n genus of 
serpent, so called, because it moves with either 
cud forward. Hie .body of the amphi.sbama 
has a luimber of circular nUnuli, surrounding 
it fronv the bead ta the extremity of the tail : 
so that it seems composed of a number of 
narrow* ay d somewhat rounded rings applied 


close to one another, audliaving deep furrows 
between them. There ore only two species, 
the white nnd th^ black. ^ 

AMPt?l.SCII, apiong geographergi, a name 
applied to tlie people who inhabit the torrid 
zone. 9 

Aqiphraoli, as the word^knports, have their 
shadows one jwirt of tlie year towards tlie 
north, nnd at the other tovvard.s the south, nc; 
cording to the sun's place in the ecjiptic. 
They are also called Ascii. 

AMPHITHEATBE, in antiquity, a spacioii.s 
edifice built either round or oval, with a iiiiiii- 
her of rising seats, n|)on which tlie people used 
to sit and behold (lie comimts of gladiators, of 
wild beasts, and other sports. 

AMPHITKITE, a genus of worms, of tlie 
order mollusca: body projecting Isom a tube, 
and annulate: peduncles or feet small, nu- 
merous ; feelers two, approximate, feathered ; 
no eyes. Hiere are seven species ; of which 
the A. rciiiibrmis, with a rounded body and 
simple feelers, is three inches long, and in- 
habits the sens about Iceland. The body is of 
a most Ijeuutifiil red : head defended hy two 
semicircular unMies : plumes fourteen, and al- 
ternately rerl and white : aiinulutiotis of the 
body from 80 to 00, with eacli a minute tubercle 
on eucli side: tail, pointed, and not jointed; 
tube, red, tough, coriaceous, simple, and four 
inches long. 

AMPHOBA, In antiouity, a liquid measure 
ill use among the Greeks and Romans. ‘I'be 
Roman amphora contained fm’ty-eigjit.sextnries, 
and was e<|ual to about seven gallons one pint. 
Eiigii.sli wine-ineasiire ; and (lie Grecian, or 
Attic amphoni, contained one-tliird more. 

AMPLITUDE, an arch of tlie horizon in- 
tercepted between the east or west point, and 
the centre of the sun, ora planet at its rising 
and setting, and .so is citiier north nnd south, 
or ortive and occa-sive. « 

Amplitude Magneiical^ (he dilVerent rising 
or setting of the sun, from the east or west 
points of the compass. It is found hy oliscrv- 
ing the sun, at his rising nnd settjng, hy an 
ampi i t ud<‘-ron 1 1 la ss. 

AMPUI'A I ION, in surgery, tlie cutting olf 
a limb, or otlier part of the body, with an iii- 
striimenf. 

AMULET, a charm, or preservative against 
mischief, witchcraft, or diseases. Amulets 
were iiuide of stone, metal, simples, animals, 
and, ill a word, of e\ery thing vvhicli fancy or 
caprice suggested ; nnd sometimes they eoii- 
si.sted of words, characters, nnd sentences^ 
ranged in a particular order, nnd engraved 
upon wood, &c. and worn about the neck, or 
some other pait of the body. 

.AMY'GDAIjUiS in botany, a genus of (lie 
polyandria inonogynia class and order;, its 
chanKters are, that the calyx ik a periniithiiim,' 
one-lenfed, tnhnlous, inferior. fiuiiiquefid,*deri- 
diKMi^, divisions spri^ading niid obtuse ; (lie 
corolla of five petals, obloi%-ovate, obtuse, 
concave, inserted into the calyx; the stamina 
have filaments about 30, filiform, erect, sb^er 
by half than the corofla, inserted into the 
oulyx; antliers simple; the pistilluin lias a 
roundish, viiIo.se germ, simple styly, of (he 
length of the stamens, and headed stigma ; the 
pericnniium is a roundisii, villose, larj^ drupe, 
with a longitudinal furrow ; the seed is a nut, 
ovate, compreP.sed, acute,' with promineni 
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tBntures on each side, reticulated witli f'irrows, used by ooet* Anacreon. lUconsj&ts of 

and dotted with small holes. The niit of the tiiree leet ana n half, iisiinlly, spondees and 
almond is covered with a dry skin; that of the iniiibii.ses, and sometimes anapesta; such* is 
peach with a small pulp. 'Th^re^are seven that o» Horace, 
species with iiiimerons varretics. ^ Lydia die fjer omnes. 

Tiie iiinygduliis, or almoi^d-tree, is cultivated ANAGYCLUS, a ^emis of the 8}iigenesj(i 
botli for the advantage of tne fruit, ari ns being polygumiu class and order. The essential 
highly ornamental in shrubberies, plaiitdtions, character is, recept. clialfy : down eiiiniginate : 
and other descriptions of pteasure ground, seeds solitary with menibrunoiis wings. Tliere 
■from its coming into bloom early in the spring, ivre four species, all annuals, and somewhat 
It irfj however, less important in the former dhsembling the chrysniitheni'iin in the flower, 
than the latter point ot view, as the fniit is foliage, and habits.^ 

often liable to miscarry in this cliiiiate. ANAGALLIS, in botany, n genus of plants, 

AMVRIS, in botany, a genus of the octaii- beloiifing to the pentandria inonogynia class 
dria inoeogynin class and order, ainl of the of Jjiiinuiiis ; the flower of which is rnonopota- 
natural order tcrehintaceo:. Of this plant Ions, multifid, and orbicninr ; the fruit is a glo- 
there are nine species, the principal of which hose capsule, containing only one cell, and 
nre, 1. A. bnlmmifera^ or rose-wood. 2. A. dividing iiorizonlally into two hemispheres, 
'which is a native of South America, the seeds are iiiiincr</:is ami angular. Tliero 
3. A. Gileadensls^ a native of Arabia Felix, nre six species. 

from wliicb the balm of Gilead is produced. ANAGRAM,, a transfmsition of the letters 
A. Toxifera, or poison wood, a native of the of some name, whereby u.iiew word is formed, 
llalianiRs. ^ either to the advantage or disadvantage of tlie 

AMZBL, in ornithology, the name of a bird person of thing to vvhicli the name belongs: 
of the nieriiln or blackbird kind, of wliicli there thus, from Gnlonus is formed Angeliis : from 
are two species; the ring-am^el or ineriila tor- Janies, Simea ; and so of others. A niisemble 

a natn, and the merida inontana, called simply species of false wit. 

le amzel. The niig-nmzel is a little laiger ANALEMMA, in geometry, a projection 
than the common blackbird. Its back is of a of the sphere on tlie plane of the ineridiaii, 
dusky blackish brown, and its throat and breast ortbograpliically made by straight lines and 
are beniitifnlly vnriepited with spots and ellipses, the eye being siipposecl at an infinite 
streaks of white; and the lower part of the distance, and in the east or west points of the 
throat is adorned w'itli a fine broad white ring, horizon. 

whence the bird has its name. ANALOGY, in literature, a cerhiin rcla- 

ANA BASIS, fn botany, a genus of the pen- tioii nnd agreement between two or more 
taiuTria digyniii class and order : essen. char. ; things, which in other respeals arc entirely 
calyx, three-leaved; cor. fue pctallcd ; berry diflerent: thus the foot of n mountain bears an 
oiie-sceded, siirrouiuled by a calyx : lliere nre analogy to the foot. of an animal, although they 
four species. are tw'o very diflerent {hings. 

ANAC.ARDIUM, or Cashew-nut tree: There is likewise an analogy between beings 

n genus of the inonogynia order, belonging t< that have some conformity or resemblance to 

the decandria class of plants; nnd in tl one another: for example, betw'een animals 

natnml method milking under the Fitli order, nnd plante, and between metals nnd vegc 
holonicem. tables ; but the analogy is still stronger between 

There i.s bnt one species of (bis tree known, two diflerent species of certain nninial.s. 
liz. Anacardiiim occideiilale. It grows natii- Analogy, in grammar, denotes the c'orres- 
rally in the \Vpst Indies, and arrives at the pondeiice which a word or phnise boars to the 
height of 20 feet in those places of which It is genius and received forms of a language, 
a native The fruit of tins tree is us large as ANALYSIS, among logicians, is a method^ 
anomiige; and is full of an acid j'liice, which oftracing things back to their origin, and of 
is frequently made use of in iiinkiiig p.inch. resolving knowledge into its original priiici- 

To tlie apex of this trait grow.s u nut, of the pies. 'Ine term is used in a general sense to 

size nnd shape of a liare^.i kidney, but ii is signify the resolution of any tiling cumpoiiiulod, 
iiiiirh larger at the end which is next to the into its constituent parts, 
fmit than at the other. The .shell is very hard ; Cheinicnl analysis con.sists of a great vtiViely 
nnd the kernel, which is .sw'eet nnd pleasant is of operations, 'performed for the purpose of 

covered with a thin tilm. Beiw'eni this and seimrating the component parts of bodies. In 

the shell is lodged a thick, blackish, inflnininn- these operations the most extensive knowledge 
ble liquor, of such a caustic nature in the fresh of such pro^ierties of bodies as are already dis- 
nnts, tbnt if the lips chance to touch it, blisters covered must he applied, in order to produce 
will immediately follow. ^Tlic kcinels are simpticitv of efTcct, and certainty in the results. 
«-aten raw, roaUed, or pickled. Tiie (;;iustic Ciiemicni analysis can hardly he executed with 
liqiio^ just mentioned is esteemed an excellent success, by one who is not in po.sse.ssioii of a 
cosmetic with the West India yoimg ladies, considerable number of simple substances in a 
but they mu.st ccj^inly shfler a great deal of state of great purity, many of which, from fiieir 
pain in its ajiplicatioii. The milky juice of eflects, nre called reagents. The wonl analysis 
this tree will slain linen of a good black, which is applied by chemists to denote (lint series of 
L'Hnrf<it be washefi oiiL ^ operations, by which Ihe component parts of 

ANACHRONISM, in matters of literatiir^, bodies are determined, whether they be merely 
an error witlHlrespect to chronology, whereby sepni'ated, or exbijiited apart from each other; 
an eveni; is placed earlier than it really or whether tiiese^Hstin'ctive jiroperlies he ex- 
happened hihited by causing them tq,enter into n^vv com* 

ANACREONTIC yer.vc, in ancient poetry, binations, »vitboiit the perceptible intenentiou 
kind of ver-se. sf) called from its being much of a separate state 17ie forming of new com- 
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biuations is called sviitlic^is; and, in the che- 
«niucul examination of bodies, analysis or se{Mi- 
rulion can scarcely eyer.be effected, witliout 
synthesis taking place at the same time. 

ANAMORPHOSIS, in i)erspective and 
painting, a monstrous projection, or representa- 
tion oC an image cm a plain or curve surface, 
which, beheld at a proper distance, s'tall ap- 
pear regular and in proportion. 

ANARRHICAS, in natural history, tlio 
wolf-Jish, a genc^^ of fishes of the order aijodcs, 
of w hich there, are tlirc^ species. The wolf- 
fish frequents the deep part of the sea, and in 
the spring approaches the coast, in order to de- 
i>osit its spawn among marine plants. The A. 
lupus, or ravenous wolf-fish is round in the nor- 
thern seas ; it grows to tlie length of 14 or 15 
feet. The ilesh is said to be good, hut it is sel- 
dom eaten. 

ANAS, in ornithology, a •ciius of birds of 
the order auseres. Tiie bill is strong, broad, 
flat, or depressed, and is generally furnished 
at flie extremity with an additional piece call- 
ed a nail, the edges of the uiandiblelnrc mark- 
'd with sharp teeth * the nostrils small, oval ; 
tongue broad, edges near the base fringed ; 
toes four, tliree before and one beliind; the 
middle one the longest According to Gmcli. 
tiiere are about 12U species. 

'J'liese birds from the swan dowm to tlie 
teal, are all a clean plumaged, and beautiful 
race of birds. Those which have been re- 
claimed from a shite of nature, and domestica- 
ted are highly useful to man ; under his protec- 
tion they breed in great abundance, and without 
requiiing uny^great portion of his time or care 
lead tlieir joiitig to the pool, almost as soon as 
they arc hatched, where they instantly begin t( 
search for their food, which at first consists of 
weeds, worms, and insects. When farther ad- 
vanced ill life they pick up grain, &c. about 
farm yards which but for them would be lost, 
'flicy also pick up the ^rain which is sliakeii 
from the over ripe ears m the fielffs. On tliis 
clean and simple food they soon become fat, and 
tlicif flesh is accounted delicious and nourish- 
ing. 

\NASTATICA, in botanv, the name of a 
genus of tetradynamious plants of the, order 
siliculosa, called in English, the rose of Jeri- 
cho: its flower consists of four roundish petals, 
ilisposed in tlie form of a cross ; and its fruit is 
a short bilocular pod, coiitaiiiiiig in each cell a 
single roundish seed. Two species annu.il. 

ANATOMY, is the art of examining animal 
bodies by dissection. It tenches the slructnre 
and functions of these bodies, and shews on 
w hat life and health depend. The word is de- 
rivtyl from the Greek verb «w3tT»^>rw,^ I cut 
lip ; yet, we do not, in the common application 
of the term, confine it to the mere cutting up 
of dead bodies, hut comprehend in it every 
operation tending to disi’over tlie structure 
and use of any part of tlie body. Tl\ere are 
few subjects wnicli cany with tlirm so strong a 
degree of interest as the history of anatomy ; 
but, as a bare outline of it w'oiild occupy more 
room than we can afford for the whole of this 
article, wc shall not enter upon it, but would 
refer the reader to the numeioiis and well 
known works on the subject, which enter at 
large on every point of real importance con- 
nected with the study of this usefiil iirt. It 
iu.iy, however, h* proper to remark here, that 


tlie latest improvements in anatomy are not of 
such a nature, as essential^ to interfere with 
the definitions, and views of anatomists during 
the last c^ntAry. ^reat service has, indeen, 
been rendered to anatomy during tlmt penod, 
by the intense application of men of the nigliest 
scicntifioiemineuce; and t|ie amazing perfec- 
tion wiiii which tlie diflerenl parts ot the hu- 
man body liav^ been delineated iu the plates 
of such men as Soenmieriug,Baillie,aodothersj 
will render tlieir names immortgl, a 

As the human body is composed of solids 
and fluids, anatomy is usually divided into 

I. 'J"he anatomy of the solids, and 

H. The anatomy of tlie fluids. ^ . 

The solids of the liiiman body consist of, 

I. Bones, w'hich give support to tlie other 
parts of the body. 2. Gai-tiliq^s which are soft- 
er tlian the Lkiiics, flexible, and elastic. 3. Lig- 
aments, which are more flexible still, and con- 
nect the cgds of the bones to each otlier. 

4. Membranes, or planes of minutely intej^ 
woven fibres. 5. Cellular substance, which S 
formed of in(3inbranes minutely interwoven 
with each other. 6. Muscles, which are soft 
and rout raefile bundles of fibres. 7. Tendons, 
which geiiprully form the hftrd and inelastic 
terminations of muscles. 8. Viscera, portions 
of the body loosely contained in great cavities. 

9. Glands, wliich separafe various fluids from 
the blood. 10. Vessels, which are membranous 
canals dividing into branches and transmitting 
blood and other fluids. 11. Adipose substance, 
an animal oil contained in the cells of the c#l- 
lulur meiiibraiip. 12. The cerebral substanre, 
which is of u peculiar naturt. 13. Nen'er 
wliich are bun<]Ies of white coids connected b' 
one end to tlie bruin or spinal marrow, and 
thence cxpandfMl over every part of tlie body. 

They*or/s' of the liiiroan body are, 

]. Blood, which circulates through tJie ves- 
sels and nourlslies the whole fabric. 2. Per- 
.spirable matter, excreted by tlie vessels of the 
skin. S. Sebaceous matter, secreted by the 
glands of the skin. 4. Urine, hy the kidneys. • 

5. Cenmiinous matter, secreted by the cenimL 
nous glands of the ear. 6. Tears, by the lachry- 
mal glands. 7. Saliva, by the salivul glands of 
the mouth, tkc. 8. Mucus, hy the mucous glands 
oftlic iiioutli,&T. 9. Pancreatic juice, by the 
pancreus. 10. Bile, by tlie liver. 11. Ga.stric 
juice, by tlie stomach. 12. Oil, by the ves- 
sels of the adipu:^ meriihrane. 13. Synovia, 
by the synovial glands of tlie joints. 14. Sem- 
inal tbiid, by the ti'stes. 15. Milk, by the 
iiiainmnry glands. 

Anatomy, from the names of the i>arts which 
it considers, is dividetf into, 

1. Osteogeny, which is the dextrine of tlie 
growth of the hones. 2. Osteology, or' the doc- 
trine of adult bo^s. 3. Chondrology, or the 
doctrine of cartilages. 4. S>’ndesmology, or 
the doctrine of ligaments. 5.* Myology, or flu! 
doctrine of muscles. C. Bursalogy, or tlm doc- • 
trine of the barsm miiscosa;. 7. Splanclinolo- 
gy, or the doctrine of the viscera. 8. Angiolo- 

f ;y, or the doctrine of tlie vessels. 9. Adeno- ^ 
v>gy» or tlie doctrine of the glands. 10. Neu- 
roiogy, or tlie doctrine »f the nerves, Stc.-^ 

* OSTKOCENV. 

Osteogeny treats of ossification, or Ihe growth 
of bones. 

It rommeiicos in (he flat bones of tlie hctul 



ANA 


33 


ANA 


ill file form of a radii, wliicli diverge from a 
commou centre. — In the middle of the cvlindri- 


liy b number of minute points. 

o.s<rEOLocy. 

It has been said, that bones cemsist of fibrt*s 
and JamellsB. This doclrine is nevertheless 
false, /or the cclebrntcMl Scarpa of Pavia has 
demonstrated that a cellular reticular, and vas- 
cular pa renclijina I (institutes the basis of the 
earlhy matters to \vhich bones owe_ their soli- 
dity, and that consequently their intimate struc- 
ture is th/ same with that of the soft parts oi 
the body. 

The long cylindrical or triangular bones 
consist of tu’o epiphyses, \\hi«di form their ter- 
ation, and are internally spongy, and of ! 
diaphysis between the two epiphvses, of a com- 
pact structure, inlornallv reticula* where its 
d%t-work supports the bags of the marrow. 
The broad or flat bones of the body are ex- 
tremely irregiilsir in their form. 

The periosteum of hones is that niernbi'ane 
which covers them, and condudts to them ves- 
sels and nen es. 

The marrow of lames is an oleaginous fluid 
contained ^vitllill the membranous bags, but 
its use is totallv unknown. 

Numerous blood vessels pass into bones by 
small holes on their surface ; and the manner in 
which tliesc arc distributed is beautifully demon- 
strated by observing the red tinge they assume 
in nniinafs w'itli 4 iv(ios(; food madder is mixed. 

1’Jie bones of the skull are eight in number,* 
tlie os frontis, the tw'o ossa parictalia, the os 
occipitis, tlie two ossa tcniporum, the os sphe- 
noides, and the os (dlmioides. 'J'he two lust of 
these are said to be common to the head and 
face, because they constitute a part of both. 
We «iliall consider tliem in the order in wdilch 
tliey are here enumerated. 

The. os frontis i.s placed in the fore part of 
the skull, and founs the brow' and the upper 
part of tlie orbits of the eyes. It is convex ex- 
ternally. and concave internally, and has a 
.scii'ateil seiiiu'irculdi' edge, w'hich is tuniMl 
npwrnrd, while it-i lo'.ver part is extremely Lr**- 
gular. 

llic o.ssci [KU'ietalia form all the superio.*, 
and some of the lateral parts of the skul' 
'fhey are convex externally,*' concave internal- 
Iv', and of an irregular qiiadruii.giilar forn 
Their sides are anterior, posterior, superior, 
and inferior, which last is a semicircular form 

'File os occipitis is situated in the low er and 
iiack p.ii't qf the skull. It is convex exter- 
Aallv, coneavr internally, and irregularly rhom- 
noiaal in its form. 

Tin; os.sa leinponim are .situated at tlie low'cr 
imit of the side.svitid liase of the cranium^aiid 
are of a very irregular figure. Their upper 
partjiuimed os squaino8ura,^is exteniidly smooth, 
and has a tliin .seiiHcircular edge ; their posterior 

f iart, called pars mammillari.s, is thicker and 
(ss regular; and their inferior part becoming 
siiialhA*, and extending l ori/oiif ally, obtains the 
name of os jiefros^i, from its hardues.s. 

Tlie os spiienoi^s is situated in tlie. middle 
of tlir base of the skull, and extends across it 
from one temple to the otlier. It is extremely 
irregular in its fi^mre. 


The os ethmeide^ is placed in the middle 
of the fore, part of the liasis of the ernhium. 


nares ; two ossa turbinatn, which are external 
to, the last ; tlie cells of thg bone, which are 
placed still more externally : and the ossa pla^ 
na, which are most external, and assist in Jthe 
forinaflon of the inner sides of the orbits 

These bones of the cranium are connected 
by certain suture.? or serrated jfmctioiis : w hicli 
are, the coronal, ascending over flie fore-pnrt of 
the skull ; the lambdoidai, placed at Its poste- 
rior part; the sagittal, joining these two in the 
middle of the upper part of the. skull ; the 
squamous, which are placed on each side ; and 
the sphenoidal and ethmoidal, surrounding tlie 
bones of the same nntnq^ 

The bones of the face arc in all fourteen ; 
and of these the o.ssa nasi form the arch of the 
nose : the ossa lachrymalia ore seated at the 
fore jiart of the inner edge of the uVbits of the 
eyes : theopssa mallamm constitute the promi- 
nences of the cheeks ; the ossa maxillaiia su- 
periora, fonn the upper jaw, and contain the 
sixteen upper tee^h : tlie o.ssa paluti, are sitnnt<*d 
at the posterior part of the palate, nares and 
orbit: the ossa tiirbinnta inferiora resemble 
those of the etlimoides : tlie vomer is a thin bone 
which completes the division of (he nares: the 
maxilla inferiora is the bone of tlie lower jaw, 
containing the inferior sixteen teeth. 

I’lic teeth are formed of a bonv suh.staiu'c 
and rov ered with an enamel. 'Each tooth con-* 
sists of a head, a neck, and ono or more fangs, 
or roots, sunk in the jaw*’. There are three 
classes, viz. four incisores, or the front leetli of 
each Jaw ; two ciispidati, on each side tlie for- 
mer; four hicuspides liehind the. last ; and six 
molbres beliind (hc.se. The last of the molares 
is termed dens sapieutiic. 

The os hyoides, or bone of the tongue, re- 
sembles in tiRrm the Creek u, whence its name. 
It consists of a body, tw o coniua, and two 
appendice.s. 

The bones of the trunk consist of those of 
die spine, tlie iielvis, and tlic thonix. 

The spine consists of twenty-four tnie or 
moveable, and five false or immoveable v( r- 
tcU-ai, likewise denominated the os s'lcruni. 
and of one small kone named o.seorcygis. Tlu* 
tnie vertebrit ('on.sist of a body, a ring behind 
the body transmitting die spinal marrow, and 
of seven processes, four of which are aiiici^ar, 
or serve to connect the vertebne with each 
nther ; and three are for muscular attachment : 
of flie.se two are termed transverse, from (heir 
projecting laterally ; and one spinous, from its 
forming the ridge or spine of the back. The 
true vcitebro' are also divided into cln.sscs. 
The fir.st. class is .'he cervical, including the 
first seven ; the lirst of which is termed atlas, 
the second deiitatiis. The second class is the 
dorsal, consisting of twelve, vvliich are larger 
than the cervical, and are distinguished by 
linving their sides nnd transverse jiroresses 
depressed for connertion with the rib.s. The 
third class is ‘the lumbar, eoiisistiiig of live, 
which are larger than any of the superior ones. 
The os sacrum resembles a reversed pyrainiH, 
somewhat concave internally and convex ex- 
ternally. It ronstitiites fhoi- posterior |>nrt of 
fhe pelvis. The os eocrygis, in form, very 
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nitieh*reseiiii)Ies Uie os sacrum, of which it is 
merely an appendix fixed to its lower part. 

'Ilie i)elvis, or inferior cavity of the trunk, in 
addition to the two bones last mentioned, con- 
sists of the two ossa innominata. « 

The thorax, or superior cavity of tlic trunk, 
is formed by a lonj narrow bone, named ster- 
num, and by the twenty-four ribs, which are 
lonp^, narrow, and curved hones, attached by 
their heads and posterior ends to the vertebne. 
TJie upper sevci^ from their beinf; attached in 
file former way, are named true ribs ; the in- 
ferior five are termed false. 

The shoulder consists of two bones, \iz. the 
clavicnla and the scmnila. The clavicuia or 
collar bone is situated between the top of the 
sternum or breastrbone and tlie extremity of 
the shoulder, and sometimes resembles in iorm 
an Italic /. 'fhe scapula is a triangular flat 
bone, which forms the greatest part of tli 
shoulder. It is situated behind the upper (lart 
of the thorax. 

Hie arm has only one bone, termed the os 
biimeri, the upper part of which is received by 
tlie scapula, and its low er part terminates in 
tw'o condyles. 

The fore arm consists of two bones, viz. Uic 
radius and ulna, tlie latter of which allows of 
ficxioii and extension, wliilc at the same time 
it serves as an axis to the radius, which so re- 
volves around it as to eilect tlie motions of Uie 
hand. 

The bones of the hand are divided into tlie. 
carpus, metacarpus, fingers and tliunib. Tlie 
carpus consists of eight small bones, named 
schaphoides, liinare, cimeiforme, and pizifornie, 
which Itiriii the first row ; and trape'/iiim, which 
form the second. 1’lie metiuiaipiis consists 
of four bones, having bases attached to (he 
rarpu.M, and round heads for articulation with 
the fingers. Each of the. fingers, as well as the 
thumb, coiisi.sts of three bones ; i'll! of which, 
except file Icriuinafiiig ones, possess a head 
and base for articulation with tlieir fellows. 

TIk' hones of (he lower extremities eomsist 
of (hose of file tliigh, leg, and foot. 

7'hc tliigh has only one, termed os femoris, 
(he upper psirt of wi/h:h fonns a round head, 
recei\4‘d by a enyi-like cavity, called af3etnbii- 
' of the 08 inuomiiiatum. Below (hi ’ *' 
neck of the hone, and at its base two protuber- 
ances called trocliaiiters. 

The bones of (be leg are three, viz. the patella 
or kiiee-p.'in ; the tibia, which has a tricingiilur 
hod^, and terminates inferiurly in the malleolus 
interDU.s, or inner ankle ; and tlie fibula a long 
triangular bone on the outside of the leg, articu- 
lated above to tlie tibia, and below ti'rniinat- 
ing hi file innllcolus extermis, or outer ankle. 

The bones of the foot are tho.se oi’the tarsus, 
metatarsus, and toes. The tarsus consists of 
.seven bones. The metatarsus is composed of 
five, having broad bases and round heads. 
The phalanges offiic toes are fiiree in number: 
each of fiieir bones are shorter fiiaii those of 
tlic finger, and file great toe possesses only two. 

CHONDllOLOGY. 

Under fiiis head it is only necessary t j state 
tbiit, in tbe recent subject, the articular sur- 
faces of bones are covered by cartilage. In- 
terarficiilar cartilages are also placed in some 
of tliem, as in fiie joint of the lower jaw, of fiie 
clui icle and .stcmiiin, of the knee, &c ^ 


SYNDBSMOLOOY. 

Capsular ligaments surround all tlie joints ; 
but those Ahmh possess the liinge-liko motisD 
have also lateral ligaments to render t^em fir^ 
while fiiose possessing motion in every direc- 
tion havesligamentsiutema^to the capsular. 

, BURSALOGY. 

The mucous bags, called bursae niucosm, are* 
placed wherever tendons pass over each ither 
or over any solid part, and serve the puipose 
of lubricating these tendons. 

MYOLOGY. 

Of the, muscles of teguments cf*the cra- 
nium. 

1. The on ipito^frontalis nnses from the 
^ansverse ridge of the os occipifis ; and is 
insertiyl into the orhiciilaris imlpehrariiiii of 
each side. Its use is to pull the skin of the 
head bai'kwards. '2. The corrugatur superciUi 
ari.se.s from the ihtenial angular process of tue 
os froiitis, and is inserted into the inribr and 
inferior fleshy pait of the occipito-lrontalis 
muscle. Its nsejs to draw fiie eyebrow of that 
side towards the ufiier. 

Of t//e muscles of the ear. 

Hie common muscles are, 

1. The attolens anrein, arises from the ten- 
don of the occipito-froiitali.H, and is inserted 
into the uiiper part of the ear. 2. ^’Iie ante- 
rior aiiris ari.sos near the po.sterior part of tfiti 
zygoma, and is iri.serted intoA sninlf eminence 
on tlie back of the helix. .S. 'I’'he retraheiitcs 
aiiris arise from the root of (lie iiia.stuid pro- 
cess, and are inserted into that part of the 
hack of (Ik* ear which is opposite to the sep* 
(uiJi concha*. 

The proper nuisclcs are, 

f. The lielicis mayor arises from the acute 
proce.ss of the helix, and is imserted a little 
above. 2. Hie helici.s minor arises from the in- 
terior and anterior part of the helix, and is in 
serted into the crus of the helix near its fi.s- 
siire. 5. The tragiciis arises from the root of 
the concha, and is inserted into the point of 
the tragus. 4. I'lie nntilragicus arises from 
the mot of the helix, and is inserted into the 
tip of the antilragus. 5. The transversus anris 
arises from the prominent part of the coii'^lm 
on the dorsum ot tljp ear/ and is inserted into 
the contiguous part of the anlihelix. 

The mii.srles of ()ic inti i iial ear are three 

1. The lavator tv'rnpniii arises from the spi- 
nous process of tlic sphenoid bone, and is m- 
serteu into the long process of the malleus. 
2. Tlie tensor tymnnni arises from (he exlrcs 
iiiity of the eus’tacniaii tube, and is inserted 
in(u the posterior ipart of the handle of the 
malleus. 3. The stapedius arises from .the 
])o.strtior })art of the lyiiipaiiunf, and is inserted* 
into the posterior part of ♦he head oS the 

6(41]' 

fl/* the mttscles of the eyc-lids. 

I'he palpcbrae, or eye-lids, have one m^cle 
coLimon to bofii, and ttiie upi>er eye-lia one 
proper to itself. 

1. The orhiculnris palpebrarum which rises 
from file outer edge of tlie orbit, and is inserted 
into the nasal process of the superior maxillary 
bone. 2. The levator palpebnesiiperioris rises 
from the upper ])nrt of (lie foramen opticiuu.. 
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itfnrf i.o inserted Into the tiirsus of the tipiirr 
eje-lid. 

^ Miiitcles of lilt eye-hnW \ 

The niiidcle.s which inoyc' the fflohe of the 
eye arc six, \ \y.. (bur strai^ii/ and two oblique. 

Tlie four straight iiiascles arise troni tlie 
bottom of the orbit around the (bj['aiaen optiniin 
of tlie sphenoid bone; tli^-y are inserted at the 
fore Mart of the globe of the. eye into the an- 
terior part of the tunica sclerotica : their names 
are, the levator oruli, depressor ociili, adductor 
ocitli, and abductor ociili. 

The obli(|ue muscles ai'e two : 

1. The^ obliqiius superior, or trochlearis, 
arises from the edge of the forainen opticiiiii 
at the bottom of the orbit, and is inserted into 
the tunica s|;ierotica, between the attollens and 
optic nerve. 2. The obliqiius inferior arises 
from the outer edge of the orbitar procesi^ of 
the superior maxillary bone, and is inserted 
into the sclerotica, between the abductor and 
optic n|r\e. 

Of the muscle of the vose. 

There is only one muscle ou each side that 
can be called proper to the nose, though it is 
allected by several muscles of the (lice. 

Tlie compressor iiaris arises froni the root of 
the ala nasi externally, and is inserted into 
the anterior extremity of the os nasi. 

Muscles of the mouth and lips. 

Vhe mouth has nine pair of inii*M'!e.s, Insert- 
ed into the lips, and a comnion one formed 
by the termination of these, viz. three above, 
tiiree below, three outwards, and the common 
iniwcle surrounding the mouth. 

The three above are, 

1. The levator angiili oris which rises from 
the superior maxillary bone, and is inserted into 
the angle of the mouth. 2. The levator labii 
fliiperioris alfeqiie nasi arises by two origins ; 

^ the first from the external part of the orbitar 
process of the siqierior maxillary bone ; the 
second from the nasal process of the superior 
maxillary bone. The first and shortest portion 
is inserted into the upper lip and orbiculans 
labioriini ; the Necond and longest into file 
npiier lip and outer part of the ala nasi. 

The depressor labii siiperioris ala^qne n:ei 
arises anteiiorly from.tlie osmuxillore snperin' 
and is inserted into the uj/^er lip and root 
the ala nasi. 

The three below are, 

1. The depressor angnli oris, rises rrom (he 
lower edge of the niaxilia inferior, and is in- 
.serted into the edge of ihe under lip. 3. The 
levator labii inferioris rises antermrly from the 
lowei jaw, and is inserted into the under lip 
and skill of the chin. 

• 1 lie three outward are, ^ • 

.1. 'Hie buccinator, which Vises from the lower 
jaw ; iind is inserted into t^e angle of the mouth. 
9. The zygoinatiwis major arises from the os 
inal.'e, and is inserted into the angle of tlie 
inoiitli.^ 3. The zy^omutieus minor rises above 
the "origin of the fornic.'r, and is inserted near 
the corner of the mouth. ^ 

'rhe common tiftscle is, 

The orbicularis oris. Hiis muscle is, in a 
great measure, formed by the muscles that 
move the lips, and surrounds the mouth like u 
.sphincter. 


Muscles iff' the lower jmc. 

The lower jaw has four pair of iiniscles, viz. 
two which are seen on the side of the (ice, 
and two concealed liy the anjjle of the jaw’. 

]. The temporalis arises from the parietal 
bone, and the temporal fo^sa of the cranium, 
and is inserted into the coronoid process of the 
lower jaw. 2. The masseter arises from the 
inferior and interior part of (he zygoma, and is 
iii.serted into the outside of the angle of the 
lower jaw', 3. 'riie pterygoidelis internns arises 
from the ])terygoid fiKtsa, and is inserted into 
the angle of the lower jaw internally. 4. The 
pterygoidelis externiis arises cliic'lly from tlie 
outer side of the exfenial pter>'goid process, 
and is inserted into the fore part of the condy- 
loid process. 

The muscles which ap)iear about the anterior 
part of the neck. 

On tlie side of the neck are two muscles or 
layers : 

1. 'riie muse ulus ciihiiieus viilgo platysma 
iiiyoides arises froiri the cellular substance 
Unit covers the upper part of the deltoid and 
pectoral muscles, and is inserted into the in- 
tegiiinents covering the side of the lower jaw. 
2. The sterno-cleido mastoideiis arises by two 
distinct origins ; the anterior from the top of 
the steriiinn ; the posterior from the ii|>|>er and 
anterior part of the clavicle ; botli unite to be 
inserted into tlie mastoid process. 

Muscles situated between the lower jaw and os 
hyoides. 

There are four layers before, ami two iiiiis^ 
cles at the side. The four layers are, 

]. 1'iie digastriciis arises from the fossa at 
the root of the mastoid process of the temporal 
bone, and is inserted into a roiigliiiess at (lie 
inferior edge of the chin. 2. The mylo-hyoideus 
arises from the inside of the lower jaw, and is in- 
serted into ftip basis of the os hyoides. 3. 'I'he ge- 
nio-hyoidens arises from the middle of the lower 
jaw internally, and is inserted into tlie'Dasis 
of the os h}oides.^ 4. The genio-hyo-glossiw 
arises from the inside of the iniddid of the^ 
lower jaw, and is insert^ into all tlie lengtli of 
the tongue, and base of the os lijoides. 

The two muscles at the side are, 

I. Tilt* hyo-gloHHiis arises from the base, 
cornu, and appendix of the os hyoides, and is 
in.serled into the side of the tongue. 2. The 
lingtialis arises from the root of the topgiie 
laterally, and is inserted iuto the tip of the 
tongue. 

Muscles situated between the os hyoides find 
trunk. • 

J. 'Dio stennvhvoideiis arises from about tlie 
exliviiiity of the first rib, and is inserted into 
the base of the o.s hyoides. 2. 1'he oino- 
hyoideus arises from the superior costa of (he 
scapula, near the semilunar nitch, and is in- 
serted into the base of the os hyoides. 

The second layer consists of three muscles : 

1. The sterno-thyroideiis arises from the up- 
permost bone of the sternum, and is inserted 
into the inferior edge of (lie thyroid cartilage. 
2. Thyreo-hyoideiis arises opposite to the Vor 
iner, and is inserted into imrt of the basis, ana 
nimnst all the cornu o(‘the«os hyoides. *3. The 
crico-tiiyroideiis arises from the .side and fore 
|mrt of the cricoid cartilage, and Aiserted 
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iototlic lower part of the tkyroid curtilage ; and 
iuierior cornu. 

r/«tf sitaatfui behmm the htverjaw and os 
hyoides laterally. 

They are five in number. 

1. The stylo-glcwsus rises chiefly from tiie 
styloid process, and is inserted into the root, 
side and tip of the tongue. ^ 2. The stylo- 
hyoideus rises from tlie inferior ^-irt of tfie 
styloid process,^ and is inserted into tlie os 
hyoides between its base and c^niu. 3. The 
stylo-pharyngeiis rises Trom the root of the 
styloid process, and is inserted into tlie side of 
tlie ohurynx and back of the thyroid cartilage. 

The two from the pterygoid firocess are, 

1. The circiimficxus, or tensor palati, rises 
chiefly from the spinous process of the sphe- 
noid bone, and. spreiKls into a broad mem- 
brane, wliich is inserted pito the \ elum peiidii- 
hiMi palati. 2. The levator palati. rises from 
the pars petrosa of (he ti*mporal bone, and is 
inserted into the velum |jenduluin palati. 

Muscles situated about the entry to the fauces. 

There are two on each side, and a single one 
in the middle. 

The two on each side are, 

1. The constrictor isthmi faticium rises from 
the side of the tongue: it is inserted into the 
middle of thc-velum pendulum palati. 3. The 
palato-pharyngeus rises chiefly Ivom tlie middle 
of the velum pendulum palati; it is inserted 
into the edge of the upper and back part of 
the thyroid cartilage. 

The one in the middle is. 

The azygos uvulx‘, which rises from the ex- 
tremity of the suture, which joins the palate 
bones, and is inserted into the tip of the uvula. 

Muscles situated on tlie posterior part of the 
pharynx, 

1. The constrictor pliaryngis inferior rises 
from the side of the thyroid, and Vrorii the cri- 
• coid cartilage, and is inserted into the middle 
of the pharynx 2. 'fhe constrictor plmryngis 
inedius rises from the appendix and cornu of 
the os hyoides, and is inserted into tlic iiiiddle 
of the cuneiform process of tli'» os occipilis. 3. 
The constrictor pliaryngis superior rises from 
(he cuneiform process of the os occipitis, from 
the pterygoid process of the sphenoid bone 
and from the upper and under jaw. It is in- 
serted into n white line in the middle of the 
pharyiiY. 

Muscles situated about the (jluliis. 

]. The cryco-arytieiioideus im.slicus, rises in 
fhecJiack part of the eiieoid cartilage, and is in- 
serted into the posterio^iart of the base of the 
arytenoid cartilage. 2. Tiie crieo-arytamoidens 
lateralis, rises from the cricoid cartilage 
laterally, and is insertcil into the side of the 
base oi the arytenoid cartilage. 3. The llivreo- 
arytiennideus rises from (he under and back 
pirt of the middle of the thyroid cartilage, and 
IS inserted into the arytenoid cartilage. 4. 
The arytajnoidcus obliqims rises ii-oiii (lie Iiase 
of one arytenoid cartilage, and is inserted near 
tl\e tip oi the oUier. 

'I'lie single muscle is. 

The* arytaenoideus transversiis rises from 
the side of one arytenoid cartilage, and is iu- 
seided into the otlier. 


Muscles situated in the fn'e part of the 
domeny 

I'hese aonfist of three broad layers on each 
side ; alvfays a long one, and generally ul^j a 
short one, on each side the linea albti. 

The tlyee layeraare, 

1. The obliqiiiis descendqns extcmiis, rises 
by eight headj from an equal sminber of in- 
ferior ribs, and is inserted into the whole 
lengtli of the linen alba. 2. The obliques as^ 
cendens intenius rises from all the spine of the 
ilium, the os sacrum, the tliree undermost lum- 
bar vertebne, and from Poiipart’s ligament It 
is inserted into tlie enrtiingo ensiibrmis, and 
into tlie curtilages of the seventli and those of 
all the false ribs. .3. 'I'ho transvcrsalis rises 
from the inner part of the cartilages of the 
seven lower ribs, from the sping of 'the os 
ilium internally, and Irom the tendon of the 
external oblique mttsele. It is inserted into 
the cartilugo enniformis, and into tiie whole 
length of the linea alba. 

The long muscle in the middle is. 

The rectus abdominis, which risen from the 
symphysis pubis, niid is inserted into (ne carti- 
lages of the tliroe inferior true ribs. 

The short muscle iiiilhe middle is (he pyra- 
midalis rising with the rectus, and inserted 
into the linea alba, half-way between the os 
pubis and uinbtliciis. 

Muscles abmit the male organs of generation. 

Each of UiC testes has one muscle. 

The cremaster rises from the lower part of 
the internal oblique, and is inserted into the 
tunica vaginalis oi the testis. 

The penis has tliree pair of muscles. 

1. The erector penis rises from the tuberosity 
of the isrhium, and is inserted into the mem- 
brane covering the corpora cavernosa penis. 
2. 3*he accelemtor iirina:, or ejaculator seniinis, 
rises from the sphincter nni and membranous 

I iart ^f the urethra, and from the crus penis, 
ft is inserted into a line in the middle of thc^ 
Inilb. 3. Transversiis perinei rises froni the 
menihrane covering (lie tuberosity of the 
isrhium, and is chiefly inserted into the accele- 
rator urlmr. 

There is often a fourth muscle, named, 

4. 'fr, I ns versus perinei alter, which rises 
behind the former, runs more forward, and is in- 
serted into the lore ^nrt of the iiecelerutor uriiia;. 

Muscles of the anus. 

The amis has a single nniscle, and one pair. 
The single niiiscie is, 

The spiiincter aiii, which ri.scs from the 
verge of the amis, and is inserted, before, intu 
the ^lerineiim, acceh ratorcs orino', and trans- 
versj perinei ; behind, into the extremity of tlie 
os eocevgis. ^ ^ 

Tlic levator iini rises within the pelvis, arid 
is inserted into tlie sphinctei atii, &r. „ 

Muscles of the flhalc onjt^ps vj generation. 

The clitoris has one pair. 

The erector rlitoridis, rises iiilernallv from 
(he ems of the ischiunij and is inserted into the 
•clitoris. 

The V ngina has one pair. 

'J he spliineter vagiiim, rises from the m»hinc5- 
ter nni, and is inserted into the crus and body 
of the clitoris 
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Tlie transversus pcririei, sphincti-r ani, find 
levator ani, in the leiniile almost precisely re- 
sembTe the same muscles in the inalei 

* .Muscles within He pelvis. 

Of these there are two |)nir8. 

1. Obturator intenms, rises from tlit internal 
circumference of the thyroid ruranieii, and is 
inserted into the toji of the trochanter m-yor. 
2. 'I'he coccygeus, rises from the spinous pro- 
cess ^f the os ischium, and is inserted into 
the end of the sacrum, and into the os 
coccygia. 

Muscles situated within the cavity of the 
* abdomen. 

They consist of u single muscle and four 
pairs. 

'Mie diaifiiragiii is a broad thin muscle form- 
ing a septum between the thorax and abdomen, 
it is comnionly divided into tw'o portions. 

1. The superior or greater muscle rises from 
the cartilngo ensiformis, the cartilajfes of the 
seventh and all the inf-rior ribs, and is inserted 
into a tendon situated in the middle of tlie sep- 
tum. 2. 'I'he inferior or lessiy muscle of the 
diaphragm ris“s from^he second, third, and 
fourth lumbar v ertebree, by eight heads ; and is 
inserted into the posterior part of the middle 
tendon 

The four pairs are, 

], Tliequailralns Ininbnrnm which rises from 
the posterior part of the spine of the iliiiiri, and 
ijf inserted into the transverse processes of the 
lumbar vertebne, into the last rib, and the last 
dorsal vertebra. 2. l^soas 2 )arviis, rises from 
the sides of the two niyier lumbar vertebra', 
and is inserted into the brim of the pelvis. 3. 
Pso.is magnus, rises from the side of the body^ 
and tifuisvcrse process of the last dorsal verte- 
bra, and from lall the lumbar. It is iiisiited 
into the troi’hanter minor. 4. The iiiacus in- 
terniis rises from the transverse process of the 
List vert(‘ljra of the loins, from the crista, and 
*froni the hollow pait of the ilium. It is in- 
serted along with the formi'r. 

Muscles on the fore part of the thorax. 

These consist of two layers, and the HinI 
layer of one inusch -. 

The pectorali'i major rise.s from the extrem.' 
ties of (he fifth and sixth ribs, from the sh-rnin.'?, 
and from half tJic anterior p.iif of the clavicle 
It is iiisertt d into the groove of the biceps. 

The Hcrond layci consists of three iniisclc.s. 

1. The siibclavius rises from the caitilage of 
the first rib, and is insj-rted into tlie inferior 
part of the clavicle. 2. 'I'he prctoralis minor, 
rises from the upper edg«' of the third, fourth, 
and fifth ribs, and is inseiied into tlie coracoid 
process of the scapula. 3.^1 he serratus niag- 
piis.* < ise.s from ^he nine superior ribs, and i.s 

j inserted into the vv hole base of the scapula. 

« 

Muscles placed between the ribs. 

The.sc arc the interco.stalcs externi et iiiterni, 
which, rising in two layers from the lower 
edgiVof one rib, are jiiserted into tlie upper 
edge of anotber. 

'Fhe muscles w^iin the tliorax are one 

The triangularis, or sterno-costalis, rises 
fron* tlie cartilngo ensiformis, and the inferior 
part of tlie edge ol the middle bone of the ster- 
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nnin. It is inserted<<nto the lower edge of the 
cartilages of the third, fourth, and fifth ribs. ' 

Muscles m the fore part cf the mck, close to 
the vertebra. 

They consist of one layer, formed by four 
muscles. ^ • 

1. Ijongus colli, rises from the three superior 
laterally, and from the transverse process of 
tlic third, fourth, fifth, and sixth cervical. It is 
inserted into the fore part of the vertebrae of 
the ni-ck. 2. Jl'he rec^is capitis interniis major, 
rist's from the transverse prooeases of the tliird, 
fourtli, fifth, and sixth cerv ical vertebne, and is 
inserted into the enneilbrni jirocess of tKe os 
occijjitis. 3. Rectus capitis iiiternus imybr, 
rises from the body of the atlas, and is inserted 
into the coiidy loiJ process of the os occipitis. 
4. 'ihe rectus cainiis Ritemlis, rises from the 
tip of the trniisv erse process of the atlas, and is 
in.serted into the os occipitis external to the 
foramen magmitn. 

On the side of the neck, 

]. Scalenus anticiis rises from the fourtli, 
fifth, and sixth transverse processes of the 
neck, and is inserted into tlie upper side of the 
first rib. 2. Scalenus niedius rises from t) 
transverse processes of the cervical vertebrse, 
and is inserted into the first rib. 3. Scalenus 
posticus rises from the fiftli and sixtli trans- 
verse processes of the cervical vertebrie, and 
is inserted into tlie iiiyicr edge of the second 
rib. 

Muscles situated on the, back of the trunk. 

The following niiiscles are described us tliey 
i'i)i]jeur on dissection. 

1. Tlie tpipe/iiis, risos from the os occipili.s, 
and also from the s^iiiious processes of the 
two inferior cervical, and trorii those of all tlie 
dorsal vertebne. It is inserted into the {poste- 
rior half of the clavicle, the ficromion,,aiid the 
spine of th (4 scapula. 2. The latissimus dor.sj 
ri.ses from Hie buck of the sfiirie of the ilium, 
the .spinous {irocesses of the sncruni and lumbar * 
vertebra*, and from the seven inferior ones of 
tlie vertehrse of the back ; also from the ex- 
trenieties of the inferior ribs. It is inserted 
into the edge of tlie groove of the ieriduii of the 
biee{)s. 3. The serratus [losticus inferior rises 
from the s|)in.ii {irocesses of tlie two inferior 
dorsal vertebra", and troin the three su{Pcrior 
lumbar, ft is inserted into the lower edges of 
the four inferior ribs. 4. The rhomboidens i.s 
divided into two portions. 1. The rhoinbuideiis 
major, which rises fiom the spinous processes 
ol the five Mipei'ior vertebne of the hack, and 
i.s inserted into all the basis of the scapula be- 
low the spine. 2. Hhoinboideus minor, w4iieh 
ri.ses from the s{>iiioii8 processes of the three 
inferior vertebrm of ihe neck, and the ligamen- 
tiim nuclue. It is inserted into the base of the 
scapula, o{)posite to its spine. 5. The serratus 
Hii{>erior {Posticus, rises from the .spliious pro- 
ce.sses of the three last vertebral of the neck, and 
the two ii{)per of the back, it is in.serted into the 
second, tJiird, fourth, and fifth ribs. 6. The 
levator scapiilai ri.ses from the transverse {Pro- 
cesses of the sii|)erior vertebral of the neck. It 
is iiiseried into the su{perior angle of tlie scapula. 

On the neck, * , 

I. The splenius, ri.ses frqpi tlie four superior 
spinous processes of tlie vertebral of the back, 
the five inferior of tlie neck, and udliercwto the 
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lif^meniiiin nucluc. Ti. Ls«n.serteil into the five 
sujierior transverse processes of the cervical 
vertebraj, the bach oftlie mastoid process, and 
tli<vos occipitis.. "2, The complexus rises from the 
transverse processes of the seven &ii{)erior ver- 
tebne of the back, and four inferior of tlie neck. 
It is inserted int^ the os occipitis. 3. Tlie 
traclielo-mastoidciis, rises from the transverse 
processes of the three Uppermost dusal and 
live lowermost cer\ ical vertebras. It is inserted 
into the back of tlte niastoid process. 4. The 
transversalis colli, rises from the transverse 
rocesses of the five iiji^ermost vertebra; of tlie 
ack. It is inserted into the transverse pro- 
cesses of tlic cervical vertebra^ except the first 
and the last; 5. The. rectus capitis posticus 
major, rises from tlie spinous process of the 
deiit'ita. It is inserted into the os occipitis. 6. 
The rectus cajntis posticiis minor rises from the 
hack part of the atlas. It is inserted behind 
the foramen ma^um. 7. The obliquus capitis 
superior, rises from the transverse process of 
the atlas. It is inserted into the os occipitis, 
behind the back of tlie mastoid process. 8. 
The obliquus capitis inferior, rises from the 
hpinons process of the dentuta, and is inscTted 
into the transv'erse proces.s of the atlas. 

On the back near the spine : 

^ 1. The sacro-lumbulis rises with the lon^is- 
sinius dorsi, and is inserted into the curve of all 
tlie ribs. 2. The lotif^issinius dorsi, rises from 
tlie side, ami all the spines of the sacrum ; th.? 
posterior sjiiiie of tlie ilium, from the spines, 
and from the transverse processes ol flu* liiin- 
har V'crtebrai. It is inst'rted into the trans- 
verse iirocesses of the dorsal vertebra*, and 
the lower edpj of all the ribs exeept the tvv'o 
inferior. .‘1. d’lie spinalis dorsi, rises from liie 
sjiines (»f tlie two uppermost lumbar vc'rtebra*, 
and tin* three inferior dorsal ve4|phne. Il is 
insert! d into the spines of the nine iijiper dorsal 
vertebrm cveept tlic first. 4. Tlie .semispinalis 
dorsi rises from the transverse proecsses of the 
seventh, eighth, ninth, and tenth* dorsal ver- 
b-hrsv, and is insert«'d into the sjiines of ail 
the tlorsril vertehrm above the eighth, and the 
two low er cervical vl*rtebra\ 

Oil the neck : 

1. Tlie seniirplnalis colli rises from llic 
trnnsvers!' processes of the six nppeniiust ver- 
tebra* of the bark. It is inserted into llie, sjiines 
of nil the cen ical V ertebrai, except the lir.stand 
In.sf. 2. The inultifidu.s spiiue, rises from the 
side and spine of the .sacrum, and the po.sterior 
par^ of the ilium ; from nil the oblique and 
(tiiiisv'crse processes of the lumbar vertebra* ; 
all the transverse processes of tlie dorsal ver- 
febr.e ; and from tliose of ilie cervical, exeept 
the ihrer first. It i.s inserted iiito all the spines 
of me lumbar, dorsal, and cendcal vertebra*, 
except the first. 1. The intcrspinales colli 
rise from the spine of the inferior vcrtebrin 
of tin* neck, and ascend to be iiiseried into the 
feiiiw fior vertebra*. 2. The intertransversales 
colli, rise from the. inferior transverse process 
of each yertebni of the neck, and first of the 
back, and are inserted into the. supeiiur trans- 
verse proecsses. 3, 4, and 6. The interspinalcs 
d.orsi ct liinibonim, and tlic intertransversales 
dorsi, are ratlier small tendons Ilian niesclcs. 
6.''J'lio intertransversales hiinborinn. a*.e four 
small Lujudles which (ill up tlic spaces between 
the transverse pracesses of the lumbar ver- 
tebra*. 


'yhuictp,9 on , 

]. Deltoides, rises from the clavicle, pro- 
cessus, Htfojpion, and spine of the scapula. It 
is inserts into the anterior and middle part 
of the os humeri. Siipraspiu^is,* rises from 
Ihe basis, spine, aipl upper costa of the scapula. 

It is iiis^ted into a large tul^erosity at the head * 
of the os hivneri. 3. Tnfranspinatiis, rises from 
the basis and spine of the scapula. It is inserted 
into the upper and middle part of the tuberosity*. 

4. Teres minor, rises from the interior ri^sta of 
the scapula. It is inserted into tlie, lower part of 
the tiibero.sity. 5. Teres miyor, rises from the 
inferior angle, and costa of tlie scajmla. It is 
inserted into the ridge at the inner side of tlie 
groove ibiined tor the long head of the biceps. 

6. Siibscapiilaris, rises from the basis, superior 
and inferior cosUc of the scapula. It is iiisertifd 
into tlie upper part of a small tiihcl^osity at tho 
brad of the«s humeri. 7. Coraco-bnichialis, 
ris^s from the coracoid process of tlie scapiiltj. 

It is inserted into the inner side ol the os humeri. 

Muscles on the ann. 

1. Biceps tfexor cubiti, rises from the cora- 
coid process, ^d the glenoid cavity of the 
scapula. It is inserted into tlie tuberosity at 
tlie up}>f.r end of the radius. 2. Bruchialis 
inteniti.s, rises from the os humeri, below, tlie 
tendon of the deltoides. It is inserted into 
the coronohl process of the ulna, and olecranon. 

3. I’lieeps extensor ciibiti, rises from the 
inferior costa of the scapula; from the upper 
and outer part of the os luinieri ; and die Du<9k. 
part of tiuit bone. • 

Muscles on the fore arm. 

I. >Siipiii,( or longiis, rises from tlie ridge of 
the os Jiiimeii, a little above its outer condyk*. 

It i.s inserted into die radius near its styloid 
process. 2. Extensor carpi radiulis lougus, 
ri.s»'N below the origin of the supinator lougiis.. 
it IS iiisorled into the upper part of tlic meta- 
carpal bmic of die middle linger. 3. Extensor 
carpi radialiii brevis rises Iroiii die outer <*on- > 
dyle and the upper part of the radiu.s. It is 
in.serti*d into the bark of all the bones of the 
fiinr fingers. 4. Extensor digitoruiii communis, 
rises from the outer condyle of the os humeri^ 

It is inserted into the back of all the bones of 
die lour fingers. 5. Extensor ininiiiii digiti, 
rises Irom die outer condyle of the os himieri. 

It is ^n^e^ted into t^ie bones of the litde finger, 
fi. Extensor carpi ulnaris rises from the con- 
dyle of the os humeri, ft is inserted into the 
metacarpal bone of (he little, finger. 7. Anco- 
mciis, ri.scs from the outer condyle of tlie os 
himieri. It is inserted into the outer edge of 
the ulna. 8. Flexor carpi ulnaris^ rises Irom 
die inner condyle of die os humeri, and ante- 
rior edge of the oV*cranon. It is inserted into 
the os pyriforine. d. J^aliniiris longiis, j;ises 
fron^tlie imicr condyle of th!t* os hiiineri. 12 
is inserted into tlio internal 'uinular ligament. * 
10, Flexor caipi ra^ialis, rises from the inner 
rotidylc of the os humeri. It* is inserti*d into 
the nietacmpal bone of the tore finger. II. 
Pronator radii brevis, rises from the outer £Oii* 
dyle of the os humeri, And coronoid proc ws of 
die ulna. It is inserted into the radnls, near its 
middle. 12. Flexor siihli mis perforatus, rises 
from the iiiiii'r condyle of the os liiiiiieri, inner 
edge of the corouoid process of the ulna, and 
u])]iei part of the radius. It is inserted in‘o 
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iLe Mcond bone of each finger. 13. Supinator upper purl of the^ lincAaspera of tlie oa feiiiori& 
radii brevis, rises from the outer condyle of 3. Ulutseus inediiis, rises from* the spine and 
the os humeri, and tlie ulna. It is inserted into superior surface of the ilium. It is inserted 
the eradiiis. 14. Abductor pollicis* longiis, into the outer and back {mrt of the great t^-o- 
rises from the Minn, interosseous ligament, and chanter. 3. Glutaeus minimus, from the outer 


^ jadiiis. It is inserted into die os trapezium, 
and first bone ofit\ie thuinl). 1$. mtciisor 
iiiiuor pollicis, rises from the ulna, and interos- 
seous ligament and radius, it is inserted into 
tlie second bone of the thumb. Iti. Exteribor 
major pollicis, rises from the ulna and interos- 
seous ligament. It is inserted into the third, 
and last bone of tlie tlmiiib. 17. Jndicatoi*' 
rises from the middle of the ulna. Jt is in- 
serted iiita the iiietxicarjial bone of tlie fore 
finger. IS. Flexor profundus perfbnins rises 
fropi tlie upper and tore part ot the ulna, and 
iiiteiosseoiis ligament. It is inserted into the 
fore part of fiie last bone of each of the fin- 
gers. 19. Flexor lungiis pollicis; rises from 
the upper ami fore part of the radius. It is in- 
serted into the lust joint of the thumb. 30. 
iVcniatur radii quadratus, rises from the ulna. 
It is iusertiMl into the radius, opposite to its 
origin. 

Musclen of ihe hand. 

1. Liimbricales, rise from tlie tendons of the 
poribrans. They arc inserted into the tendons 
of the extensor digitorum conimiitiis. 3. Ab- 
ductor brevis pollicis, rises tirom the internal 
annular ligament, os scaphoides, and one of 
th<^ tendons of tlie abductor longiis pollicis. 
It is inserted into the outer side of tlie second 
bone of the thumb, 3. Opponens pollicis, 
rises from the inner and ante rior part of the 
iiitenial aiinalar ligament, and the os sca- 
plioides. It is inserted into the first bone of 
the tlmiiib. 4. Flexor brevis pollicis, rises 
fruiii the os tr.ipezoides, internal annular liga- 
ment, os inagnuni, and os uncifunne. It is in- 
serted into the ossa sesamoidcu and second 
bone of tlie thumb. 5. Al)tliiclv.r pollicis, 
gisps from tlie metacarpal bone of the middle 
finger. It is ins,.rted into the basis of the 
.second bone of the tinmib. 6. Abductor 
indicis, rises from the inner side of tlie first 
bene of the thiiinh, and ('”001 the os trapezi'ini. 
It is inserted into the first bone of (he K're 
finger postorioriv. 7. Pnliiiaris brevis, il.ses 
from the interiiA* annular ligament, and api n- 
eiirosis paliriaris. It is inserted into the ms 
] iisirurnie, and the skin coveting the ahducter 
minimi digiti. 8. Abductor minimi digiti rises' 
from the iiiteriial annular ligament .iiid ps pi.si- 
forme. It is inserted into the side of tlie fir'<* 
bone of the little linger. 9. Flexoi paniis 
niiniriii digiti, rises fioin (he os imcifbriiie, and 
internal utinuldr ligauiCnt. It is inserted into 
the first bone of the little fitter. 10. Abduc- 
tor metacarpi minimi digiti, rises from the os 
mjciforiiic, and internal annular ligament, it 
•is inserted into tiic metacarpal bone of the 
little nnger. 11. In^erossci interni, situated 
between the metzearpul bbnes. They are in- 
serted into tlie roots of the fingers. 13. fnte- 
ros.sei extern!, situated between tlie metacarpal 
hone's on the back of the hand. 'J'hey are in- 
serted into die r^ts of the tinger.i. ^ 

Mnschs on the itpper part of the thifjh. 

1. 010 ( 0*118 maximiis, rises from the spine of 
the ilium^ posi;rior sacro-ischiatic ligaments, 
on sacrum, and os coceygis. Inserted into (he 


surface of the ilium. It is inserted into the 
upper and interior port of die great trochanter. 
4. Pyriforiiiis, rises Irpm the anterior part of 
the os siicnim. It is mserted into the root of 
die trochanter nudor. 5. Gemini, rises by 
two portions, one from the c<iter surface of 
the spine of the iscliiiir*), the odier from die 
tuberosity of the ischium, and posterior sacro- 
ischiatic ligament. It is inserted into the py- 
riformis. 8. Obturator interims, rises from the 
inner border of tlie foramen thyroideum. It is 
inserted into the same cavity with the former 
7. Quadratus feiiioris, rises from the tuberosity 
of the ischiiiiii. It is fliserted between tlie 
trocliuiiter major and trochanter minor. 

Muscles OH the thifjh. 

1. Bicejis flexor cruris, rises by (wo heads : 
one from the tuberosity of the ischium, the 
other from the linea aspera, near (he inser- 
tion of the glutaeus inuximiis. It is inserted 
into die up^Kir and back part of tlie flb*.!ii. 
3. Semite ndinosus, rises from the tuberosity 
of die ischium. It is inserted into Uic upper 
and inner part of the tibia. 3. Seini-nieinbra- 
nosus, rises from the tuberosity of die ischium. 
It is inserted into the head of the tibia. ' 4. Ten- 
sor vaginse lemoris, rises from the superior 
and anterior spinous process of the ilium. It 
is inserted into the inner side of the fascia lata. 
5. iiiartolius, rises Irom the superior and ante- 
rior spinous process of the ilium. It is inser- 
ted into the iqiper and inner part of the tibia. 
G. Rectus, rues by two tendons; one from 
the anterior imd inferior spinous process of 
the illiiiiii, the other from the po terior edge 
of the cotyloid cavity It is inserted into the 
rotula. 7. Gracilis rises from the fore part 
of die iscliiiiin and pubis. It is inserted into 
the upper and inner part of the tibia. 8. Yas- 
tiis externus, rises frojii the anterior and lower 
part of the great trochanter, and, the outer 
edge of the Imea aspera. Jt is inserted into 
the upper and outer part of the rotula. 9. Vas- 
tus iiiterniis, rises from the inner edge of the 
linea aspera. Jt is inserted into the outer and 
inner part of the rotulii. 10. Cruriciis, rises 
from the outer find anterior ]>art of the lesser tro- 
chanter. It is inserted into the upper part 
of the rotula. 11. Pectiiiaiis, ri.ses Irorii 'die 
anterior edge of the us pubis. It in inser- 
ted into the upper and fore part of the li- 
nea aspera. 13. Adductor longus feinoris, 
rises Iroin die upper and fore part ofthk. os 
pubis. It is in.serted near the middle and back 
X^art of the linea aspera. 13. Adductor brevis 
lemoris, rises from Mie fore x>nrt of' the ramus 
of the us pubis. It is inserted into the inner 
and npxier part of the linea asjiera. 14. Ad- 
ductor iiiagiiiis femoris rises from the low- 
er and fore hart of die runiiis of the os pubis. 
It is insertea into the whole length of the linea 
aspera. 15. Ohtiirator externus rises from 
the obturator ligament. It is inserted into the 
os lemoris. 

Muscles on the ley * 

1. Castrocnemins externus, rises by two 
heads ; one from the inner condyle, the ootlicc 
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ft AID the outer condyle of*tbe 00 temorie. It 
{^inserted by a great round tendop, common 
to tliis and (lie follo^ving muscle. 2. Oastroc- 
neiiffus iutemUs rises bv two heads ; one from 
the back part of the head of the hhiila, the 
other from the upper and back part of tlie tibia. 
It is inserted by fi large tendon (the tendo 
Achillis), common to tliis and tlie former mus- 
cle, into the lower and back p^t of the os 
calois. 3. Plantaris, rises from tRe upper and 
posterior part ofethc outer condyle ol the os 
femoris. It is inserted ^ito the inside of the 
hack part of the os calcis. 4. Ponliteus rises 
from the outer condyle of the tliigh. It is in- 
serted into the upper and inner part of the 
tibia. 5. Flexor longus digitorum pedis, risi's 
from the upper and inner part of the tibia. It 
is inserted into the last bone of all the toes, ex- 
cept the grout toe. 6.* Flexor lungus pollieis 
pedis, rises from the back part, and a little be- 
low the head of the fibula, it is inserted into 
the last bone of the great toe. 7. 'ribialis pos- 
ticus rises from the back* part and outer edge 
of the tibia, and from tlie interosseous ligament 
and adjacent part of the fibula. It is inserted 
into the inner and upper part of the os na\i- 
ciilare, and side of the os cuneiforine niediiiru. 
8. PeroneUvS longus, rises from the outer side 
of the head of the tiijia, and from flu; upper 
anterior and outer part of the fibula. It is in- 
serted into the metafarsal bone of the great 
toe. 9. Peroneiis brevis, rises from the outer 
and forepart of the fibula. Jt is inserted info 
fhc metatarsal bone of the little toe. 10. Fx- 
tensor longus digitorurn pedis, rises from the 
upper, outer, and fore pail of fhe fibia, inter- 
osseous ligament, and inner edge of the fibula. 
It is inserted into the hr.st Joint of the smaller 
toes. 1 1. Peroneiis ^tius, rises from fhe lower 
half of the fibula, niiotlie iri(eross<^ou.s ligament. 
It is inserted into the metatarsal bone ot the 
little toe. 12. 'J''ibialis anticus, rises from the 
upiier and fore part of the tibia. U is inserted 
into the os cuneiformc interauiii. 13. 1'^xtensor 
propxius pollieis pedis, rises from the upper 
ana lore part of the fibii^ It is inserted into 
the convex surface of th^boiics of tlie great 
toe. 

Muscles on the foot. 

1. Fxfrnsor brevis digitoruin jedis, risc.s 
from the upper and anterior jiart of fhe os 
calcis. It is inserted by four tendons ; one 
joins the tendon of the externus longus pollieis, 
and'the other throe the temlons of the exten or 
digitorurn longus. 2. Flexor brevis digitorurn 
pedis, rises from (he lower part of the os caJ- 
cis. It i.s inserted into tlie second phalanx of 
caclfof the small toes. 3. Abductor pollieis 
pedis, rises from the inner and lower part of 
the 08 calcis. It is inserted into the firsi .joint 
•of the great toe. 4. Abductor minimi digit!, 
rises from the outer tubercle of the os calcis, 
the root of tlie- metatarsal bone of the lit- 
tle toe, and also from tlie aponeurosis planfn- 
ris. It is inserted into the first joint of fhe lit- 
tle toe. 5. Fumhricalis pedi.s, rises from the 
tendons of tlic flexor longus digitorurn pedis. 
It'is inserted info tfie tendinous expansion, at 
the parting of the toes. 6 Flexor brevis pollieis 
pedis, ijses Ironi the interior and anterior part 
of the os calcis, gnd the inferior part 01 the 
cuneiforine externum. It is inserted inter the 
first joint of the great toe. 7. Adductor polli- 


cis ^dis rises from near thg roots of the meta* 
tarilU bones of the second, third, and fourtli 
(oe.s. It ip ii^serted into tlie first joint of the 
great toe.* 8. Transversales pedis, rises figom . 
the outer and undef part of the anterior end 
of the me tatarsal ly>ne of the little toe. It i.s 
inserted Aito the metatarsatihone of the great 
toe. 9. Flesxor brevis minimi diriti pedis, rises 
from tlie basis* of the metatarsid bone of fhe 
little toe. It Is inserted into tlie first joint of 
the little toe. 10. Interossei pedis intei^ii ct 
exfei^ni, situated between the mctatarsul bones. 

Spl-vnchnology explains tlie doctrine of 
the visreni. Tliesif are divided into thoracic, 
alMluininal, and pelvic. The cavity gf the tho- 
rax is dividdiil into five lesser cavities, viz. the 
imferior <;avi^ of the mediastinum, the poste- 
rior cavity of the iiiediastiiiiiiii, flic canty of 
the pericardium, and fhe right and l^ft caiities 
of tlie thorax. 

Before describing tlie abdominal viscera, 
we may eimnicrate the salival glands, us they 
also are referable to the article splanchno- 
logy. They are tlie parotid, lAax illary, sub- 
lingiiul, tliyroid, molar; buccal, luliial, lin- 
gual, ariiygdaliiig, palatine, UMilar, arytenoid, 
Ikr. the names of most of which explain their 
situation. 

The abdomen is div ided into the epignsiric, 
hypochondriac, umbilical, .epicliolic, hypogas- 
tric, and inguinal regions. Its contents arc 
fhe peritoneum and its productions, the sto- 
iiiuch, the intestines, the liver and gall-bladder, 
(he sjdeeu and pancreas, tlie kidneys, uretei% 
&r. The productions of the peritoiieuui are the 
great and small oiueiitum and the mesentery, 
.siippoitiiig and con\ eying the vessels to (he 
intestines. 'J'lie stomach coii.si.s(s of a great and 
small curvature, a great and sinoll extremity, 
one orifice iiaim d cardiac, ubd ariotlier termed 
jiylorus. The small iiite.stiiics ron.sist of the 
duodenum, and the ilium. 'Mie great intestines 
con.sisl of the ciccmn, which pososses an ap- 
pendix, and has upon it tlie coinniencenienl of 
three ligniiiciitary bauds of the colon, ext^'nial-^ 
ly appendire.s epiploicie, and inteniully valvulm 
coiinntnles furiiimg the cells of the colon, and 
of the rectum terminating in tlie anus. 'I'he li- 
ver consists of two great lobes and a small one ; 
it has a middle, right, left, and a round liga- 
ment ; its internal structure is composed pf tlic 
penccilli, or terminations of the venie porta*, 
the pori biliarii, in«ivliich the bile is secreted, 
and the boputic duct.s, whlfr terminate in one 
ti unk, and convey tlic bile from tJie liv^er. The 
gall-bladder consists of a fundu.s, a body, and a 
neck, which tenninates in the duct called cys- 
(icus, and this joining the hepatic, they form 
together the ductus communis ciioledociis . The 
spleen is not properly understood, either in it.s 
structure or uses. * The pancreas resembles the 
salivpry glands, and possesseica dart whick ter,; 
iniiiatcs together with the ductus coiiiiiuini.s ^ 
cholcdocui, in the diioileiimn. The kidneys 
are placed behind tlifc peritoneum : their inter- 
nal cavity is culled pelvis, and opens into the 
ureter. 

'I'he pelvic viscera ^sonsist of the urinary 
hhiflder, and the organs of generation. The 
bladder coiisi.sts of a bottom, a body, and a 
neck j its coats are a iiiiiscidur, a ccUiilar, and 
a villous, 'i’lie male organs of generation con- 
sist of the testes, which have three coats, tho 
tunica, varnalis, the cremaster, and fhe tunJea 
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alhue^inea. The prostate gland is situated be- 
tween the neck of the bladder and the oulb 
of the urethra ; tlie proieclion on, its- inner sur- 
face is named carunculn. ^hc penis*itse1f con- 
sists of the corpora cavernosa on each side, 
the urethra infcriorly, the iforptis spongiosum 
surrounding the foviiier, tfie glans wdis termi- 
nating tlie corpus spongiosum, and tlie integii- 
nients and preputium, which invests tlie whole. 
The female organs of p^encration consist of the 
pnbeSi, or mons Veneris, the labia, the clitoris 
consisting of two crura and a body, the nyniplim 
internal to the labia, the urethra and tlic \ aginn, 
which, in virgins, contains the Ji> men or circii- 
lus iiieinb-aneus, and its remains called caruu- 
ciila? /njiTJibnnes. The internal are the uterus 
and its appendage's. The uterus consists of a 
neck, a bo(jy, and a fundus, and has a triangu- 
lar ca\ ity within it ; its inferior appcfture js 
culled os tineso. The ligamenta luta tie the 
uterus to the, sides of the pelvis. The ovaria 
are fixed by the round ligiimentsto its corners, 
and the Fallopian tulies proceed from its fun- 
dus towards tlie sides ot tlio pelvis. 

ANCIOIXIOV. . 

Angiot/)c;Yj or the doctrine of the vessels 
of the body, (ti-orn nyyeiov, a ves.sel, and Xo-yof, 
a discourse) is divided into three parts, the 
first treats of the absorbents, the second of the 
arteries, and the third of the veins. 

Of Hie absorbent systetn. 

'Pile absorbent system consists of the lac- 
teirfs, the Ivmpha'tic vessels, their common 
trunk, the tlioracic duct, and the glands called 
coiiglohate. 

The lactcals begin from tiic intestinal tube, 
and can, for the most part, be .seen in a dog, 
or oilier large qnadrupeil, that is killed two 
<or three hours after eating, when they appear 
filled with a white cliyle. 

'file lymphatic vessels art small pfllncid tubes 
that have now been discovered in most parts of 
tlie human body, 'riie fluid they coiitnin is 
generally as culourle.ss as vvalor; a circiun- 
atance v\ liiv")! procured them at tir.^t the name 
of ductus aquo.si, and afterwards that of vasu 
lymphatica. 

All the lactcals, and ino.st of the lymph. ilic 
vessels, oiici; Into the tlioracic, duct, vv!»ifh 
lies upon upon the spine, and runs up tow.rd.s 
the neck, where it comnirtnly opens into 'ho 
angle between the^mtemal jugular and suhcla 
vian veins of the left .side : and thus both I lie 
cliyle and the. lymph are mixed vvitlithe blood. 

The lacteals, the lymphatics, and tlie th. 
racic duct, all a^ee in having their < oats thin- 
ner and mure pelucid tlian those of the bkxid- 
vessels, but they ore much stronger. 

'Pile coats of lymphatic vessels hav e, in com- 
•mn^ with all otUer parts of the body, air^eries 
and veins for their nourishment. 

The lyinfthatic .system in most aiiimnis, but 
particularly in ntan and l^nadrupe.d.s, is full of 
valves; and hence tlic.se lymphatics have 
sometimes been distinguished' by the name of 
vuKalar lymphatic vessels. 1’hosc valves are 
generally two in number ; are of a semilunar 
shape 2 and onejs sometimes much larger than 
the otner. In some jiarts of the body there are 
thice or four pair in an <Inch of .space ; but 
Honietimcs th#*re are several inches of a lym- 
phatic without a v^lve. They are less numer- 


ous in the thoracic ilkict than in the branches of 
the system. When the vessels are distendtW 
with lymph; they appear larger on thal side of 
the valv 's next the heart, wjiicli gives a Tynv 
phatic v'e.s^el an appearance of being' made oi' a 
chain of vesicles. 

The lymphatic sy.stem ha!^ ilie glands, called 
conglobate or lymphatic. These glands are so 
)>laced, thaUthe vessels come in on one side, 
and xiass oiu on the other, in their way to the 
thoracic duct. I'liey are commonly of an oval, 
though sometimes of «a round shape, and of 
various sizes; some being no larger (linn a 
millet seed, while others are almost an inch in 
diameter. They vary in colour in differeut 
iKirts of the boily, and at diflerent times of 
life. 

The absorbent system, besides the gland.s, is 
divided info three parts, viz. the Incteal, tlie 
lymphatic, ve.ssels and the lacteal sac, and the 
lympiiatic duct. 'J'ho lactcals belong to tlie in- 
testinal tube, the lymphatics to all the other 
parts of the body, uou the lacteal sac and tho- 
racic duct is the common trunk which receives 
both the lacteals and lymphatics. 

Of the heart, Itmfjs, and arterial system. 

By the thorax vve coiiimoiily understaii^i all 
that part of the body which answers to the ex- 
tent of the stermiin, ribs, and vertebrm of the 
buck, boUi outwardly and inwardly. 

The thorax is divided into the anterior part, 
commonly called Ihe breast; the posterior |>art 
called the back, and tlie lateral parts culled 
tlie right and left sides. 

Pleura and mediaUirntm. 

The pleura is a ineinbrano wliicb adheres 
very closely to the. inu^ surface of the ribs, 
steruiiin, and niusc.uli iiitercostalcs, sub-cos* 
taic.s, and sterno-cosialc.s, and to the convex 
side of the dia])liragin. it is of a very firm 
texture, urnfl is supplied with blood vessels and 
nerves, in all which it re.sembles the perito 
nicniii. ^ ^ 

Each .side of th(||f} lorax has its iilrnia di.s- 
tinct from the other ; and situated in such a 
manner as to form a double sc'ptiiui, or parti- 
tion, runutng between tlie vertebrae and the 
sternum, their other sides adhering to tlie ribs 
and diaphragm. 

This- particular duplicature of the two pleurae 
is b'rmed iiicdiastinuiii : tiie two lainina; of 
which it i.s made up are closely united togetlicr 
near the sternum and vertebra; ; but in‘‘ the 
middle, and tow aid tlic lower part of the fore 
side, they are .sc'parated by tlie pericardium and 
heart. A little more backwaref they are parted 
by the (esophagus; and, in the most posterior 
part, a triaiiRuliir space is left between the ver- 
tebra* and the two plcurse which is filled chiefly 
by the aorta. • 

Before the heart, from the pericDi*(lium to 
the sternum, the two lamimB adhere very 
closely, and there the incdiastinum is trnn.*:- 
pareiit, except tor a small space near the upper 
part, where rac thymus gland is situated. 

1 lie thorax is aivideu into two cavities, en- 
tirely separated from eacK other by a middle 
septum, wiiliout any communication, and by 
obliquity of this partition, the right cavity 
is greater than the left ; but there are exce|)- 
tions to thi.s description. 

The pleura is connected to the membranous 
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S orti^ of tiie sternum, rij^s, a'u<] ii^iiiscles ; to 
le diaphragm, pericardium, (hyinqs gland, 
and veatels ; and, in a word, to whatever lies 
neas its convex side. 

The pleura sieves in general for an inner 
integument to the cavity of the thorax. The 
mediastinum cuts otCall communication between 
the two cavities, mid hinders one lung from 

I iressing on the oUier wlicn we lie on one side. 
i likewise forms recepUicles fur the heart, 
pericardium, oes^hagiis, 

Pericandhttn, 

The heart, with all the parts belonging to it, 
is contained in a membranous rapsiila, culled 
pericardiiiin, which is, in some ineasitre, oT a 
conical lignre, and somewhat bigger than the 
heart ; but the dilference must be less during 
life, vvhen the heart is fpll of blood. 

The perirardiiim is iiiaile up of three lamina; ; 
the mirWIo and chief of which is cninposed of 
very fine tendinous filaments ; they are closely 
interwoven, and cross cnch other in different 
directions. The internal lamina seems to be a 
continuation of fJie outer coat of thi* heart, 
uiiricles, and great vessels, 'Plie trunks of the 
aorta and pulmonary artery have one common 
coat, which contains them bnfh, and is lined tin 
die inside by a cellular sutistance. 

'I'lic iiericardiuin is connected to the dia- 
phmgiii exactly at (hat place which answers to 
the flat or lower side of the heart ; and if is a 
very difficnit maftor to separate it from the dia- 
pliragm in dissection. 

The external lamina, or common covering, is 
formed by the diiplicatiire of tlie mediastinum. 

The internal lamina is perforated by an infi- 
nite iimiiber of very small liolcs, fhrougli which 
a serous fluid continu^y Iraiisudcs. 'I'his 
fluid being generally dRlecled offer death, 
makes what is called aqua pericardii, found in 
considerablf* (jiiantities in opening dead bodies 
while they reiiiaiu fresh. 

Of the heart. • 

The heart is a ninsciilar body, situated in 
the cav ity of the thorax on the anlcrior part of 
the diaphragm brtw'een the tw'u lamiiue of the 
mediastinum. It is of a conical figure, flatted 
on the sides, round at flie top, and oval at (he 
basis. Accordingly we consider in the heart, 
the basis ; the apex; fw'o edges, the one right 
and the other left; and two sides, one of which 
is generally flat and inferior, ilic other more 
convex and superior. 

Bosides the muscular body, which forms 
wliat wc chiefly cull the heart, its basis is ac- 
conmanied by tw'o appendices called auriculae, 
and by large bloovLvessels ; and all these are in* 
cliid§d in the pericardium. 

The heart is hollow within, and divided by 
a septum into two cavities called vcntricula;, 
one of which is tliick and solid, the oilier tlun 
and sofl:. 

♦ Each ventricle opens b^ two orifices ; one of 
which answers to mo auricles, the other to the 
mouth of u large artery. The right ventricle 
opens into the right auricle, and the trunk of 
the pulmonai^ artery; the k'ft into the left 
aiipicle, and into the great trunk of the aorta. 
At the edges of these orifices are found several 
valves, of wliicli some are turned inward 
toward the cavity of the ventricles called the 
tricuspid ; others uA; tunied toward the great 
vessels^ called semilunar, or sigmoid. 


Tlie inner surface of the ventricles. is very 
uneven, many eminences gnd cavities being 
obi^rvablc therein. The most considerable 
eminences ari^ tiiick fleshy productions, ciiHed 
colamn.*c camiae. To the extremities of tliese 
are. fastened several cliordai tendidse, tendi- 
nous con5a, tJie oth^r ends of which are joined 
to the valvular triciispides. '' ' 

'Jlie valves at tlie orifices of the ventricles 
are of two kinds ; one kind allows the blood to* 
enter the heart, and hinders it from going out 
the same way; the otlicr kind allows tlie blood 
to go out of the heart, but hinders it from re- 
tiiriiiiig. 

The auricles are tw'o mu.scular bags^ situated 
at the ba.sis of the heart, and their capacities 
are in proportion to those of their respective 

V fill rides; one toward the right ventricle, the 
other toward the left, and joined ftigether by 
an inner .septum, and external comniunicating 
fibre.s, much in tlic same inaiincr with tlie \en- 
lricli*s ; tme of lJu*in being named the riglit 
auricle, the other the left. 

The right auricle is larger than the left, and 
joins the rigid vcntrii le by a common tendi* 
nous opening. 

Jt hds tw'o other ojicniii^s united into one, 
and formed by two l.irge vein.s w liich meet and 
terminate there almost in u direct line, called 

V ena cuv a, superior and inferior. 

Of the Invfjf:. 

The lungs are two large spongy Itudies, of a 
rcddi.sh colour in oliildren, greyish in adult' 
subjects, and bluish in old* age ; filling the 
whole cavity of the tliorax, one being seated 
in iJie rigid si<!e, the other in the left, parted by 
the niciliastiiiiim and heart. 

'I’he right lung is generally larger than Uie 
left, answel-ahle to tin* cav il\ of the brea.st, and 
to the obliquity of the niediasliniiiu. 

The substance of the lungs is aliiio<^t all 
.spongy, being made fd‘ an iiifinife tiumhcr of 
membranous cells, and of dillerent soits of 
vessels spread aiiiuiig the ceihs in iiiTiiimerable 
ramifications. 

This vv liole imiss is covered by a meiniirane 
continued from each plinira, which is coimnoii- 
ly .said to he double. 

The vessels vvliit:li coniuo.se part of the sub- 
stance of the lungs are ot flnec or lour kinds: 
the principal of tliesc are air vessels aiicf 
bloou-v e.sscls. Thciair-vessels make the chief 
part, and are termed bronchia. 

These bronchia are conical tubes, connected 
together by a ligainenlary elastic tiiemliranc ; 
and disposed in such a luunncr, that Uic lower 
easily insinuate themselves vvitliin those abovo 
them. , 

The bronchia are divided into an infinite 
niiiiiber of ramiticatf ons, vvhirh diminish grad- 
ually in size, and change their carlilugiruus , 
struclnrc into that of a membrane. 

Each of these bronchial tubes is widened 
at the extremity, trad fermed into a cell 
called a vesicle. These (.efls arc cln.selv 
connected together in bundles ; each smafl 
branch producing a bundle proportioavJ!»le 
to its extent, and the number of its rainilica- 
tions. 

The lobules apjiear to be parted by another 
cellular substance, which surrounds each of 
them in proportion to tiieir extent, and fills up 
the interstices between them. 
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This substance is dispersed through every 
pari of tlie lungs, and is atlerwarda spread 
ovef the outer surface of each lung, where it 
forms a kind of fine cellular coal. \ 

&11 the bronchial cells ore surrounded by a 
very fine reticular texture of the small extre- 
mities of arteries and veihs, which^ommiini- 
cate every way wtfti each other. 

The blood-vessels of the lungs are of two 
.kinds; one common, called the pulmonary 
artccy and veins ; the other proper, called tlic 
bronchi'll arteries and veins. 

^ Ibc pulmonary artery goe.s out from the 
right ventricle of tlie heart ; and as high as tiic 
curvature of the aorta, is divided into two 
* lateral bhinches, one going to the right hand, 
the other to the left. 

The pulmonary veins go out on each side by 
twm great kranches, which open lateral Jy into the 
reservoir or muscular bag of the right auricle. 

The ramifications of the arteries are larger 
and more numerous tliiin those of the veins, 
which in all other parts of the body exceed the 
arteries both In number and aixc. 

Besides the capital bIood-vp.sapIs, there are 
otliers called the bronchial aHcries and veins, 
which are very small, but tliej? follow the bron- 
chia through all their ramifications. I’hey com- 
municate with the pulmonary arteries and^ 
veins, likewi.se with the arteries and veins of 
tlie oesophagus, and with branches of the coro- 
nary artery and vein. 

Under the root of each lung, there is a broad 
ligament, which ties the posterior edge of each 
lung to the lateral part.s of the vertebne of 
tlie back from the root all the way to tlic 
diaphragm. 

The bronchia^ already described, arc bran- 
ches or ramitications of a large canal, partly 
cartilaginous, and partly iiieinbraiiou.s, called 
trachea, or a.spera urb'ria. It is situated 
anteriorly in the lower part of the neck, 
whence it run.s dowm into tiie thorax between 
the two pleune through the upper space leit 
between the duplicalure of the mediastinum, 
behind the thymus. 

Having reached a.s low as the curvature of 
the aorta, it divides ii^ lateral parts, one fo- 
wra^ the right liand, the other toward (iie left, 
which enter the lungs, aiid arc di?>ir!bnf<‘d 
through tlicm. 

Of the arteries m genera/. 

The arteries are long ela.stic and pulsating 
tubes, the diameters of w'hich decrea.se ac- 
cording to the number of braiiciies which they 
give on . <■ ^ 

The coats of tin' arteries arc tliree in iiiira-" 
her: an external or cellular co-at, a, middle or 
muscular coat, and an internal or smooth 
membranous coat. «. 

, The use of tjje arteries is to convey blood 
from tlie heart tlirougli the lungs, throughout 
the system in general, or tlie heart itself. 

» The ahrta. 

Tlie large arteries, termed aorta, open with 
a vide orifice from the superior and posterior 
sVlc of the left vcniricle of the heai-t Its 
x>ois seemtrincoiporated with the very sub- 
stance of the Jieart : as it is not only intimately 
united with its internal surface, hut some 
musenkr stris of the ventricle are aI.so mixed 


witli fJie white which is culled fondo- 
aiteriosiis, and which indicates the commence- 
nieiit of flic artery. Some transv'erse^fihres of 
the heirt are united to the external part of the 
aorta, and cover it for a line and a half. 
Having left tlie heart, the aorta is immediately 
expanded ; nor does it again rccov er its diam- 
eter till it sends off the ^bclavian artery of 
the right side. 

In its ascent, it is first inflected to tlie right, 
behind and beyond the pulmon.vry artery; it 
gradually inclines itself to thC left, till, having 
formed a transverse ifrch, it is seen projecting 
behind the lungs at tlie left side of the vertebne. 
Supported by these it descends in the same 
straight line with themselves: till, having, at 
la.st, entered the abdomen, it again begins to 
turn toward the right, und rests upon tlie mid- 
dle of the V ertebroi. ^ 

The two coronary arteries of the heart arise 
from beneath the semiliitmr valves, and form, 
in n:turiiiug to the heart, an acute angle with 
the rising trunk. 

From the arch of the aorta rise also the 
subclavian and carotid arteriejj. The right 
subclavian and carotid in one trunk, but t!\e 
left is single. 

The carotid arteries run along each oide of 
the larynx to the sixth foramen of the skull, 
vvliei-e they enter and proceed to the brain. 

In their pas.sage thither, tlicy give out miinerous 
hraiichc.s, which are named from the p-aiis to 
which they go, as iarynga", thyroidic, linguales, 
teiiiporale-i, fkc. These also send out each a 
small branch through the tiffh forunien to that 
pait of tlie dura mater which contains tiie ccre- 
brimi. ^ 

The internal carotids send two oranclies to 
the posterior part of ftie nose, and some otliers 
through the first au9second foramen of the 
skull, to the face and tlic parts within the orbits 
of the eye.s : and after perforroting the inlerual 
surface of tlic dura mater, divide each into two 
distinct bifmchc.s, one passing between the two 
lieinispheres of the brain, and the other be- 
tween tlie anterior and posterior lobes. « " 

Thc.se branches assume » variety of direc- 
tions, and divide into numerous small branclica 
in the pia mater liefore they reach, tlie brain. 
There are two other arteries belonging to tlie 
brain named corv'icales, which have tlieir origin 
in the subclavian arteries, and rise to the liead 
through the foramina. These .send branches to 
the cerebellum, after which they divide and 
coinmunicate witli the carotids. ^ ^ 

Each of the subclavian arteries is continned 
to tlie cubit in one trunk, this is called axillaris, 
as it passes tlie armpits, and litiineralis, u.s it 
pas.ses the os humeri. From the subclavian 
vvitJiin the breast the artcrim mammariac ^ri.se, 
which run along the inside of the sternum. The 
arterifi hiimei ilis, near the joint of Uie cubit 
divides into twi branches* named the rubitalis 
superior and iniorior ; the latter soon scndsotfuijp 
4 >ther, called cubitaiis media. I’hc two first giv o 
branches to the hands and fingers, and the last 
to the muscles about the elbow. 

From each side of the descending aorta, a 
branch is sent under each rib, whiph is 
termed interco.stalis, and towards tlie foiirili 
vertebra of the back, it sendj two branches to 
the Lungs, which are termed brouchiales. Where 
this aorta pn.sses under the diaphragm it sends 
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lo U two branchea call^ arterie phreniceB. auricular, lingual, occipital, and mnsculac 
Below the dinphragm^ riaea the casliac artery All these teriuipale in tlie external jugular, 
from the- aorta. This divides into several which op mspinto the subclavian. The veins or 
branches, passing to the liver, the panci^aa, die sinuses ot tlie bmin, viz. the cavernous, csrcu- 
atomacli, and du^enum, which are named from lar, petrosal, occipital, longitndinul^ superior, 
the parts on which they are bestowed. and inferior, tlie torcular, herophili, and tlie 

^ Just below the aicliac arterjf, from tlie aorta, lateral, terminate in the internal iiiguiar. The 
rises tlie mesenteric, which is the largest ~of vertebral veins returning from the brain, ter* 
the ventral branches. The branches of this minute in a similar iiuiiuier. 


artery ure distributed upon the intestinnm, 
jejunum, and alium, part of tlie colon, and 
soinef lines on Uie liver^ 

A little below this, the emulgents, or arteries 
of the kidneys arise ; and below these, and 
anterior to the aorta, arise (he spcrniutic arteries 
which in the male subject ure distributed to 
the genitals. 

Lutemlly, and a little below the aorta, sends 
out branches to the loins; these arc called 
liimbales ; also one which goes lo the colon and 
rectum, called tlie inferior mesentery. 

Between the caeliac and two mesenteric 
arteries, and their brunches near the intestines, 
are situated laige branches to convey tlie blood 
from one to the other when tliey are com* 
pressed. 

When (lie aorta divides on the loins, it sends 
an artery to (He pelvis, on the os sacnim, which 
artcriu sacra ; the brunches into which tlic aorta 
divides, are called iliacae. 

These are the internal and external.' From 
the first proceed the umbilieul nrteries; the 
other branches are bestowed on tlie gliitaei 
muscles, and on tlie upper part of the thighs. 

The iiiaca? external run over the ossa (Mibis 
into the (highs, and in their passages out of the 
abdomen, they send out the branches culled 
epigastrica', to the integuments under (he recti 
muscles. Each of the epigastric arteries sends 
u branch into the pelvis, and through tlie 
foramina ol‘ the ossa inoniinata, to tlie muscles 
in that part. 

The iliac artery having passed out of tlie 
abdomen into the groin is named ^inguinalis, 
and in the thigh it is called criiralis. Here it 
sendt# a branch to tlie back part of the thigh, 
and having passed through the insertion of tiie 
triceps into the ham, it takes the natue of po- 
pliteal artery. It divides into two branches, one 
called tibialis anticiLs, which passes between the 
tibia and fibuindown the fore part of tlie leg,au<l is 
bestowed on the great toe, and another between 
‘them to conirnumcate with tlie tibialis postica : 
this artery sends off the tibialis media which 
is bestowed on the muscles of the leg. 

I'he tibialis posticus proceeds to the bottom 
of the foot amt lesser toes : tlie antica is dis- 
posed after the manner of the cubitalis su* 
perior : and the {losticu like tlie cubitalis in- 
feriot-. 

Cf the veins. 

Veins are membranous canals, which termi- 
nate citlier in the vena cava superior, vena cava 
inferior, or vena porttn. Like tlie arteries,, 
they consist of three tunics, but have no pulsa- 
tion, collapse when divided, possess a greater 
diameter than the arteries, have mure numerous 
branches, a more reticular arrangement, and 
run more superficially Except the .veins of 
the viscera and brain, these vessels also possess 
lulves. ^ 

Hie veins of the external part of the head 
and neck are tha frontal, angular temporal, 

E 


The chief veins of tiie other extremitie,s aro 
the axillary in the axilla, the brachial in the 
arm, and the ceulialic ou the outside, the me 
dian on the middle, and the Imsilic on the in 
side of the fore arm. The cephalic and 
basilic veins being joined by the. mediana 
cephalica and mediana basilica, pass up the arm. 

The veins of tlie thorax are the interna, 
thoracic veins, tlio vena azygos, and the two 
subcl.ivian. 

^ The vena porlm, distributed tlirough the 
liver, derives its blood from the mesenteric and 
splenic vein.s. 

Those of (he loins and pelvis exactly cor 
remond to tlie lumbar and pelvic arteries. 

The veins of the lower extremities are ths 
vena saphena m^jor, which passes up tlie in. 
side of tlie leg and thigh, and terminates in 
the groin; the vena saphena minor, which 
passes up the out.side of the leg, and terminates 
in the ham ; the popliteal and the crural 
veins, which accompany their corresponding 
arteries. 

It must be observed, that both in the leg 
andjn tiie thigh, each deep-seated artery n 
accompanied by two corresj-onding veins, de- 
nominated tena sodaica 

Qf the eye. 

The principal and mfiSt essential part in 
each organ, is the globe or* Wl of the eye ; 
tiie others are partly external and partly in- 
ternal. The external parts are the supercilia, 
or eye-brows, the ^Ipebra:, or eye-lids, tiio 
caruncula lachrymalis, and tiic puncta lachr}'- 
malia ; and tiie internal parts are tiie muscles, 
fat, lachrymal gland nerves and blood-vessels 

The ylohe or ball qf the eye 

The globe of tlie eye being the most essential 
of all the soft parts belonging to the organ of 
si^ht, must be first desertoed. It is made up 
of several parts ; some of which being more or 
less solid, represent a kind of shell lormed by 
tiie union »i .•several membranous strata, called 
the coats of tiie globe of tiie ewe ; the otlier parts 
being more oi less fluid, and contained in par-' 
titmlur membranous cupsuhe, are termed the 
bsmouTH of the globe of the eye. The coats of 
1^ globe, of the eve are of three kinds. Some 
form chiel^* the shell of the globe ; .some are 
additional, lie ing fixed only to a part of the 
globe ; and some ure capsular, which coiitaiii 
tlie hiVTiours. The coats, which form the globe 
of the eye, are, the sclerotic, lo which the con- 
vexity ol’the gh']>e is owing ; the cornea, which 
Ibrm.s tiio antr'i ior part of the globe ; the iris, 
or circle, surrounding tlie pupil ,_choroides,^arid 
retina, or expansion of the optic nerve, '^e 
additional is the conjimctiva, which covers 
tb« whole fore part of the eye, and lines the 
eye-lids. The capsular tunic» are two, the 
vitreai and cystallina. 

The globe of the eye receives from behind a 
pedicle, .which is the CQntinaarion of the optic 
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nerve. It is siliiutiv] ulio^ tliu inifidle of the 
orbit; And it is tied to it ny Uie optic nerve, 
by six muscles, by die timica conjnuc^va, and 
by tHb paljiiebne. 'I'iie back«|)art of tlie globe, 
tlie optic ncri e, and muscles arc surrounded 
by a soft, fatty snhstance, vdiicfi fills ibe rest 
of the bottom of tbS orbit. The humours are 
three : the aqueous, vitreons, and crystalline. 
The first is contained in a space formed in the 
interstices of the anterior portion of the coats. 
The second is contained in a particular mem> 
lira nous capsiila, and (ills above tliree-foiirths 
of tlic shell or cavity of tho globe of the eje. 
It has been named vitreous, from its supposed 
resemblaiA'e to melted glass; but is really more 
like tlie white of a new-laid egg. The crystfd- 
line humoor is so called from its resemblance 
to crystal. , 

external parts of the. eye. 

The Riipercilia, or ^eye-brows, are the two 
ridges covered with hair, situated at the lower 
part of the forehead, between the toj) of the 
nose and temples. 

The palpebral are a kind of veils placed 
above and below the anterior portion of the 
kflobc of the eye. IHic; superior is the largest 
and most moveable in man. 

Tlie tarsi are tliin carliinges forming the 
principal jiart of the edge of each palpebra ; 
and tliey are broader at tlie middle than at Ihc 
extremities. The ligaments of tlie tarsi are 
farmed by the union of tlie periosteum of the 
orbits, and pericranium along both edges of 
each orbit. The facrymal gland, is yellowish, 
and of the number ol those called conglome- 
rate glands. From this gland sevend small 
ducts go out, which run down through the sub- 
stance of the tunica interna, and afterw^ards pierce 
it inwardly near the superior edge of the tarsus. 

The flat edge of each palpebra is adorned 
with a row of hairs, called cilia, or (he eye- 
lashes. 

t Along tlie same border of the palpebne, to- 
ward tho eye, we sec a row ot small holes, 
which may be named puncta ciliarin. They are 
the orifices of small oblong glands which lie in 
the sulci, channels, on the inner surface of the 
tarsus. Near tlio great and internal angle of 
the palpebrsB lacrymales, ductus, two small 
holes are very visible, commonly named pcmcta 
lacrymalia, bring the orifices of two snia!' ducts 
called lacryrnal, which unite beyond the angle of 
the eye,nnn open a little below (he upper eui of a 
particular reservoir, termed sacciiliis lacryn alis. 
l"he caruncnla lacrjmnlis is a small reddish, 
ipranulatcd, oblong body, situated between the 
internal angle of (he puliiidjrfe and globe of the 
eye. 

Oj the eeir. 

• Two portion^ arc distingnished in tlie exter- 
aal car; one large and solid, called pine,' which 
is the superior, more cartilaginous, and by much 
the greater part j the oth^r small and soft, cal- 
led the lobe, which makes the lower p-irt. 

The fore side is divided into eminences and 
cavities. The eminences are four, called helix 
Mitihelix, tragus, ana antitragus. The helix 
is the large border, or circumference of the 
great portion of the ear. The antihelix is the 
oblong eminence, surrounded' by the helix. 
The tragus is nie small anterior protuberance 
below the extremity of the helix. The antitra- 


gns is the posterior tubercle, below the inferior 
extremity of the autihelit. 

, The cavities on the fore side are four ; the hol- 
low of the helix, the depression at the extremity 
of the autihelix, the conchm, or great double 
cavity ; and lastly, the meatus of the external 
ear, situated at the lower pant of the bottom of 
tlie concha. 

The bony part of the organ of hearing may 
be divided into four parts. 1. The meatus aii- 
ditoriiis extemns. 3. The tympanum. 3. Tho 
labyrinth. 4. The meatus auditorius intcrniis. 
It may likewise be divided into immoveable 
or coiifiiining purls, which take in all iiic four 
already inentioiied ; and moveable or conlained 
parts, wiiich are four hith- boix's luilged in the 
tynipanufii, called incus, malleus, stupes, and 
os obicnlare or lenticulare. 

The meatus extcrniis is somewhat more 
than half an inch in length, running in a cur\ed 
direction. It tcrniinates inwardly by an e\en 
cirtMilar edge. ■* 

The tympanum, or drum of the ear, is a ca- 
vity somewhat hemispherical, the bottom of 
which is turned inward. The remarkable 
eminences are three ; a largo tuberosity, lying 
in the verv bottom of (lie tympanum, a little to- 
ward the back part, and a small irregular py- 
ramid situated above iJie tuberosity, and :i little 
more backward, tlie apex of which is pcrlorated 
by a small hole. In (lie third eminence is a ca- 
vity situated at the upper end a little toward tho 
anterior part of the bottom of the tympanum. 

The principal ca\'ities in the tympanum are 
the opening of the mastoid cells, the opening 
of the Eustachian tube, the bony half-canul, 
the fenestra ovulis and rotunda ; and tlie siiiall 
hole in the pyramid. 

The labjriiitb is divided into three parts; 
tlie anterior, middle, and posterior ; tlie middle 
portion is termed \estibiiliim, die anterior 
cochlea, and die posterior labyrinth in parti 
ciilar, which comprehends die three semicir- 
cular canali^. 

The cochlea lies forward and inwanl, to 
ward the extremity of the pars petrosr. ; the 
semicircular canals backward and outward, to- 
ward the basis of the process, and the vesti- 
buliim betw een die other two. 

T he meatus uiiditoriiis intemiis is on die 
back side of the yiars petrosa, in soma med- 
siire behind the vestibule and basis of the 
cochlea fossiilae ; one large and the oUier 
small. 

The Eustachian tube, is a canal, which goes 
from the tyriipaniim to the posterior openings of 
the narcs, uud towards the arch of the palate. 

The membrana tympani is a thin, tnin.spa- 
rent, llultish pellicle, the edge of which is 
round, and strongly fixed in the orbicular groo\ c 
which divides the bony meatus of the external 
ear from the tympanum, or bairel. The whole 
internal cavity oi the labyrinth is filled with a 
watery fluid, st •;reted from the vessels, which 
are dispersed upi ii the periosteum. This fluid 
transmits to the lienees tho vibrations it receives 
from the membrane situated between die tym- 
panum and labyrinth. , 

Tile portio mollis of the auditory nerve ends, 
by Its trunk, at the great fossula of the internal 
auditory hole, whence the filaments pass diroogh 
the coefilea, die vestibule, and the semicircnlar 
canals, upon membranovs canals, and bags 
disposed widiin them. 
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ilf ike nose and th^ sense Oj smelling. diatinct, this siuMQce D^|>earR of a black 

The cavity of Oie nose is divided into ‘V* 

called tlic nostrils, by a partition of which tlP?‘ * u 

api>cr part is bony, nnd the lower caitilaginoos. ? ?i'® white, brov^i, or 

A upper lartorthe cavity is covered with a j , 

Uiick 3aii</uIoua,meinbraui above which the ^ 

olfiictory nerve Is finely branched out, and "”a 

spread over the meinbrahe of the spongy bonek TS ”* ««"ni><»ed 
of the nose, and other sinuous ca%M of the e**™™’**®* of nmnerous vessels and 

passes U.™ugh.tl.e nosi i.rraspiratipn, and .he 


XorS arTtL^bTuS^ftotoeSn^ tra*"; if d" ”b "■* '="^'"'"1 

with the fibres or.the nerves, which, their sebaceous and 

conimnnicution with the brain^ excite lu tlie .cai dU u 

mind the sense of smell. integument of the haman 


iiiversal integi 
body is tlic menibrana udiiiosu, or corpus adi- 


fH' the nmdhf and organ of taste. 

The bony parts of<he month are Ihc ossa max- 
illaria, ossa palati, maxilla inferior, and tlie 
feetli ; to these we may add os hyoides, and 
fhe upper vertebra; of the neck. 

The external parts of Ifie mouth require no 
descriptions 

The internal parts of the mouth are, tlie gums, 
palate, septum palati, inula, umygdalm, tlie 
tongue, the memhrane which lines tlie whole 
cavity, tlie salival ducts and glands, and the 
bottom of the mouth. 

The ualate is tliat arch of the mouth, sur- 
rounded anteriorly by the alveolar edge anti 
teetli of tlic Ufipcr jaw, and reaching thence to 
the great opening of the pharynx, i'he arch is 
partly solid and immoveable, and partly soft 
and moveable. 

The velum palati terminates below by a 
loose floating edge, representing an arch, 
situated transversely above the basis, or root, 
of tlie tongue, 'riie higliest portion of this 
arch sustains a small, soft, and irregularly 
conical glandular body, fixed to the arch, and 
its apex hanging down, without adhering to any 
thing, which is called uvula. On ftach side of 
the uvula there are two muscular half arches, 
rallorl columme septi palati,. w'hicli contain 
betw'een them the glands culled amygdala;. 

The tongue is divided into tlie basis and 

I ioint, the upper, and under sides, nnd the 
iiteral portions or edges. The papilla; Avilli 
which tlie tongue is covered are composed of 
the extremities of the nerves of tliat member, 
and ijicrcing the cx(r;rnal membrane, ure con- 
stantly ntfected by those qualities in bodies 
whim'll have tlieir tastes excited in the mind by 
means of these nervous papilliu, which arc the 
immediate organ of tasting. This organ bears 
a considerable resemblance to tlic sense of 
touch. • 

I 

Of the sl'in and organ of touch. 

The common integuments are divided into 
cuticiiln, rete, inucosum, cutis vera, and corpus 
ndiposiim. 

'i'Jic skin is covered by a thin transparent 
pellicle, closely joined to it, called epidermis, 
cuticiila, or scarf-skin. 

Under the cuticle, we meet witli a substance 
of, a greyish Colour, which has the name of 
corpus ciiticulare, or lete mucosum ; it is of a 
soft, mucilaginous, and viscid nature, and fills 
up the interstices of tfie fibres running between 
the cuti.s vera and outiciila. After raising the 
cuticle in a negro, wliere it is tliickest and most 


posum. .j, 

The nivils are productions of Uie epidermis. 

1'he hairs belong ns much to the integuments 
as the nails. 'I'heir roots, or bulbs, lie toward 
that si<le of the skin which is uext the inem- 
bmiia adiposa. 

The pa]jilla: of the fingers may bcimuie erect 
or elevated, and being gently pre.ssed ogainst 
a tangible hud)'! receive an impression which is 
conveyed to tlie brain, and is called touch. 

Qf the brain 

'riiis mass is divided into three particular 
portions: the cerebrum, or brain, properly so 
called, the cerebellum, and iiiodiilla oblongata. 
I’o these three parts, a fourth is added, vmch 
fills the great canal of the spina dorsi, by tlie 
name of medulla spinalis, being a continuation 
of the medulla oblongata. 

'J’lie meninges, or membranes of the briiiu, 
are two; one of wJiieh lies contiguous to the 
craniii.’n ; tlie otlier irninediately touches tlie 
bniin. The first is named dura mater, the 
second pia mater. 

,, The Cerebrum. 

The rerehnim, is a kind of medulliwy mass, , 
of a greyisli colour, filling all the superior por- 
tion of tlie raviJy of tlie cranium. The cere- 
brum is divided into two lateral portiqii.s, 
separated by the fnlx, or great longitudinal 
septum of the dura niaier. ITey are generally 
termed Iieinispheres, but they are more like 
quarters of an oblong spheroid. Each of tliese 
portions is divided into two extremities, which 
are termed the lobos of the cerebrum, between 
which there is a (urge inferior protuberance, 
w'hich goes by (V same name. 

lilacli lateral portion of tlie cerebrum has 
three sides ; one superior, ouc iiileripr, and one 
lateral. 'J'hrough the whole surface there ure 
'Dcqnalities, or windings, like tlie circumvolu- 
tions of intestines, very deep and narrow, into 
which (he septa, oi 'duplicates of tlie pia mater, 
insinuate themselves. 

Su'i^stancc. — The substance of the cerebrum , 
is of two kinds, distinguished by two dilTereut 
colours, one pari of it' being of ii greyish or ash 
colour, tlie other, remarkably white. The asli- 
coloured substaiK^e lies chiefly on the outer 
part of the cerebrum, like a kind of cO! ix, 
whence it lias been named substantia corUcalis, 
or cinerea. .The white substance occupies tlie 
inner part, and is termed substantia incdullaris 
or substantia alia. 

Between tlie two hemispheres of the cere 
brum, and below the circumvolutions, is found 
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ft white cpnvex body call^corpus callosum ; 
and under (hU are the twolnteral or superior 
rentpcles of the brain ; these are divided into 
right fand left by a membrai^e called septum 
Incidum. 

The septum lucidum is^ iinUed by itft lower 
to the anterior' portion of the medullary 
y, called the fornix. It is in reality nothing 
but the corous callosum; the Tower side of 
which tJis like a hollow ceiling, with three 
angles, 'one anterior, and two posterior, and 
three edges, two lateral and one posterior. 

Under the fornix, and iniineu lately behind 
its anterior crura, there is a hole, the foramen 
Monroi, of n considerable size, by which the 
two lateral ventricles communicate, and 
another passage leads down from this, under 
the ditTererit.appell'itions of foramen commune 
nnterins, vulva, iter ad infnndibiiliiin, but more 
properly iter ad tertium ventriculum. Although 
this is denied by some writers on anatomy, 
wlio aflirm that it is shut up at the bottom by 
the nia mater. 

The fornix being cut otf, we see first of all a 
vascular web, called plexus choroides, and 
several eminences more or lens covered by 
tlie expansion of that plexus. Tliere are four 
irs of eminences, two large, and two small, 
le first two great eminences are named cor- 
pora striata, and tlie second thalami iicrvonun 
nnticorum. The four small eminences are 
closely united together; the anterior being 
cajled nates, and the posterior testes ; but it 
would be better to call them simply anterior 
nftd posterior tulicfclea. Immediately before 
these tubercles, tliere is a single eminence 
called glandulapinealis, or pineal gland, which 
Des Cartes supposed to be the seat of tlie 
soul. 

The plexus choroides is a very fine vascular 
texture, consi.sting of a great number of arterial 
and venal ramifications, partly rollected in 
two loose vascnli, and partly expanded ovet 
the neighbouring parts, and covering the 
\halami nervorum opticoruni, glandula pinealis, 
tuberculaqiiadrigemina, and the other at|^cent 
parts, both of the cerebrum and cerebellum, to 
all which it adheres. 

The Cerebellum, 

The cerebellum is contained under the 
transverse septum of tlie dura mater, in 
under and back part of tlie cranium. 

It is made up like tlie cerebrum, of Uvo 
substances. It has two middle eminences, 
called appendices vermiformes : one anterior 
and superior, and turned forward; the 
otlier posterior and inferior, wliich goes bo'-k- 
ward. 

When we separa<> the two lateral portions 
or lobes, we discover first ol* all the posterior 
portion of the ng^ediilla oblongata ; and in the 
posterior surface of this portion, we observ^e an 
oblong cavity, which is called the fourth ventri- 
cle ; this terminates backw ird, like the point of 
a writing pen. Hence the under end of it is 
called calamus scriptorius. If we cut one lobe 
ofU^. cerebellum vertically, from above down- 
ward, the iiiedullary slibstance will appear to 
dispersed in ramifications, through the cor- 
tical substance. These ramifications have been 
named a^r vite, rad (he two trunks, whence 
these diilerent laminsB arise, are called iiedun- 
ciili cerebelli. 


Medulla 

• The medulla oblongata is a medullary sub- 
ince, situated from before backward in ith/s 
middle part of the basis of the cerebrum and 
cerebellum, without any discbntinutftion be- 
tween the lateral parts of botl^ these bases. 

Medulla spinalis. 

The medulla spinalis is only an elongation 
of the extremity of the medulla oblongata, and 
has its name from being coiftained in the 
bony canal of the spina dbrsi. 

It is wortliy of observation that the charac 
teristirs of the three substances just mentioned 
appear in this, viz. that wounds in (he cere- 
brum, though, in most cases very dangerous, 
are not mortal ; but in the cerebellum, and me- 
dulla oblongata, they couse instant death ; and 
in the spinal marrow, they occasion loss of 
sense in all the parts which receive ncncs 
from below the wounds. 

Of the Nerves. 

In several places we can observe the me- 
dulla to be composed of fibres laid at each 
other's sides; and it is employed in forming 
(he white fibrous cords, which ht^ve now the 
name of nerves appropriated to them. ^Vithin 
the skull, we see the nerv'es to he the mediillai^ 
substance continued, and (he spinal morrow is 
employed in forming all nerves. 

How small one of tlicse fibres of the nerve 
IS, we know not; but when we consider that 
every, even the most minute part of the body 
is sensible, and that this must depend upon 
the nerves, (which, all conjoined, vvOuld not 
make a cord of an inch diameter) being divided 
into branches or filaments, to be uispersed 
throngh all these minute parts, we must be 
convinced that the nervous fibrils are very 
small 

Nerves are generally lodged in a cellular or 
fatty snl^stanre, and have (heir course in the 
interstices of muscles and other active organs, 
W'here they are guarded from pressure ; but in 
several ixirts they are so placed, as if it wa.s 
intended that they should there suffer the^ vi- 
brating force of arteries, or tlie pressure of the 
contracting fibres of muscles. 

The larger cords of the nerves divide into 
branches as they go off to the different parts ; 
the branches being smaller than the trunk 
from which they come. Where the nerves 
sejrarate, they generally make an acute angle. 

In several places different nenes unite into 
one cord, which is commonly larger than any 
of the nerves which form it. Several nen es, 
after such union, suddenly form a hard knot, 
considerably larger than all the nerv'Cs of wl:’cli 
it is made. These knots are generally named 
ganglions. 

It is generally said, that there are forty pair 
of nerves in all • of which ten come out from 
fhe encephalon, u>id the other tliirty have fheir 
origin from the .sptnal marrow. 

Of the ten pair of nerves which come from 
tlie rncenhalon, the first is the olfactory, which 
long haa the name of tlie mamillary prdftsscs 
of the brain, because in the brutes, cows and 
sheep, which were more commonly dissected 
by the ancients, (he anterior ventricles of Uie 
brain are extended forward upon these nerves, 
and adhere so firmlv to them, that they seem 
to make the upper siae of the nen'es. 
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Ine aecond pair of nerves, the optic, rising 
6tMn the thalami nervorum opticonun, make a 
lalge curve outward, and then run oblique^ 
hiwanl and forward, till thev unite at the fore- 
part of the cella tunica ; Uiese soon divide, 
and each runs forward and outward, to go out 
at its proper holh in the sphenoid bone, to be 
extended to the riobe of the eye, within which 
each is expand,ea into the retina. 

The third rise from the anterior part of the 
processus antularis; and piercing the dura 
mater a little before, tun along the receptacula 
to wt out at the foramina lacera ; after which 
each of them divides into branches, of which 
one, after forming a little ganglion, is dis- 
tributed to the glote of the eye ; Uie others are 
sent to the muscular rectus of the palpebra, 
and to the attollens, adiliictor, deprimens, and 
obliqiiiis minor, muscles of the eye-ball. 

The fourth pair, derive their origin from tlie 
back part of tlic base of the testes ; and then 
making a long course on the side of the annular 
protuberance, enter the dura mater a little tur- 
ther back, and more externally, than the third 
pair, to run also along tiic receptacula, to pass 
out at (lie foramina lacera, and to be entirely 
spent on the mnsculi trochleares, or superior 
muscles of the eyes. 

The fifth pair are large nerves, rising from 
the annular processes, where the medullary 
processes of the cerebelltira join in the forma- 
tion of that tube to enter tlie dura mater j and 
(hen each becomes in appearance tliicker, 
forms a distinct ganglion, and goes out of the 
skull in three great branches. 

The first branch runs tlirough the foramen 
lacerum to the orbit. It is afterward dis- 
tributed to the ball of the eye wifii the third ; 
and to tlie nose, witli the olfactory. This oph- 
thalmic branch likewise supplies the iiurts at 
the internal cunlhns of the orbit, the giandula 
laclirv'inalis, fat, membranes, muscles, and te- 
guments, of the eye-lids. ^ 

The second branch called niaxillaris su- 
perior, from its serving principally the parts 
of th^ upper jaw, goes out at tlie round hole of 
the sjihenoid bone, and sends immediately one 
branch into the channel on the top of the au- 
tniin maxillare ; &e membrane of which, and 
the upper teem, are supplied by it in its 
pussHge. 

The sixth pair rise from the fore part of the 
coqxira pyramidalia, and having passed 
through the dura mater, send ofi’ a branch, 
whicji, witli the oplitbalmin branch of tlie filth 
pair, fonus the beginning of the intercostal 
ner \ e ; after which it passes through the fora- 
men lacerum to be spent on tlie musculus ab- 
ductor ociiU. 

'fhfe seventh pair rises from the lateral part of 
the annular process, and enters the internal 
meatus auditorius, where it divides into two 
parts, one of which is stretched on the inner 
camera of the ear, and tlie other passing through 
the fallopian aqueduct, comes out on the skull. 
The former is called Mrtio mollis, the' latter 
dura. This supplies the neck and other t>arts. 

The qighth pair of nen es, named par vag^im, 
from the number of parts to which it gives 
branches both in tlie thorax and abdomen, rises 
from the base of the corpora oblivaria, in disgre- 
gated fibres, and at the apertiin; belonging to the 
ossatemponuu and o^cipitis, this pair oi nerves 
IS then joined by die acce.ssores Willisii, with 


which they pass mit at the common forunes 
alreadv mentioned. After this the accessorius 
separales, and ft lust in the musculus trapezium 
and rliomboidel scapula; whilst the great 
trunk runs down tlie neck near tlie carotid 
artery* and, on Tts entering the thorax, divides 
iirtotwo parts, one' supplying the pericar- 
dium, after j^hich it is lost iu the laiynx : 
the other supplying the lungs, the gula, and 
stomaciL ^ 

The ninth pair of nerves rise from* (lie in- 
ferior part of tlie corpora pyramidalia, and go 
througn tlie os occipitis, ana arp finally lost on 
the tongue. 

Tim tenth pair rise in separate threads from 
the sides of the Spinal marrow. Affer each of 
diem has given branches to (he great ganglion ; 
it is distributed to tlie straight, obUqne, and ex- 
tensor muscles of the head. 

The spinal nerves rise generally by a num- 
ber of disgregated fibres Irom both the fore 
and back part of the medulla spinalis ; and 
soon alter form a little knot or ganglion, where 
^y acquire strong coats, and are extended 
into firm cords; but tlie ganglion is entirely 
formed by tli(f posterior bundle. Tlicre are 
generally said to ne thirty pairs of them ; seven 
of which come out between the vertebras of the 
neck, twelve between those of the back, fi\e 
between those of the loins, and six from tlie 
false vertebrae. 

EXPLANATION OP THE ANATOAU- 
CAL PLATES. 

Plate II. 

A front view of the SkeiUo(^ 

1. The craniuro. 

3. The os frontis. 

3, 3. The orbits. 

4. Upper jaw-bone. 

6. Teeth. 

d Lower jaw-bone. 

f. The seven true ribs. ' 

8. The five false ribs. 

9. Tl.l first bone of the sternum. 

10. The second bone of the sternum. 

11. Ensiforni cartilage. 

13. The five lumbar vertebrs. 

13. Ilium, or haunch bone. 

14. Osischii. 

15. Os pubis. 

16. Os sacrum, or Ume of the rump. 

17. Symphisis pubis, 
la Tiliign-bone. 

19. Head of the thigh-bone. 

30. Trochanter major. 

31. Pktella, or knee-pan. 

33, 33. External and internal condyles of toe 
thigh. 

34. Tibia, 

25. Fibula. 

36. Bones of the tarsus. 

Bones of the metatarsus 
Bones of the toes.** 

а. The clavicle, or collar-bone. 

б. Scapula, or shoulder-blade. , 

r. Humerus, or bone of j(he arm. ** 

d. Ulna. 

s. Hadins. 

/ First row, or phalanx of carpal bone^ 
o. Second row, or phalanx of carpal bonsu. 

A Bones ofthe metacarpus. 

t. First phalanges of the fingers. 
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k. Second phalanges of the fingers 
L Third phalanges. 

^ ffii T^ree phalanges of the thuinli * V 

Plate IIL " 

A hack view of the S/eekton. ^ 

], 3. Ossa parietalia^ 

3. Occipiiis. ^ 

4 Os temDoris. * 

5. Mastoid process of the temporal bone. 

6. 'J’he seven cervical vertebree. 

7. I’he tv/elve dorsal vcrtebrcB. 

8. The five lumbar vertebrm. 

11. Os sacrum, or nimplmue. 

13. Os cocCygis, or crupper bone 
13. Ilium. 

9. IscJiium. 

14 Neck of llie thigh bone. 

15. Trochanter major. 

16. Trochanter minor. 

17. Condoles of the thigh 

18. Malleolus extemus. 

19. Malleolus iutcruus. 

30. Os eulcis. 

ANCHOR, In tnnritirno affairs, is a very 
large and heavy iron iii.strninent, with a 
double hook at one end, and a ring at the other, 
by which it is fastened to a cable. It is cast 
into the bottom of the sea, or rivers, where, 
hiking its hold, it keeps ships from being drawn 
away by the w ind, tide, or currents. 'J'hc kinds 
of anchor in eominon use are the sheet anchor, 
tha largest, which is only used in storms ; the 
two blowers, made for ships to ride in harbours ; 
the strctirn anchor ; the grapple. To which we 
may add the newly invented anchor with one 
tliike by Mr. Slnurdj and the new mooring 
niirlior dcHcribcd by Mr. I remman of Chatharn ; 
and for which he obtained the silver medal in 
1S09 from the Society for Uie EncouFogemciit of 
Arts, 8tc. 

ANCHORAGE, or Anchoring-ground, a 
phiri! where a ship may cast anchor. 

^ 'file host anchoring-ground is stiff clay or 
liai'd snnd ; and tlie best place for riding ut 
anchor, is where a ship is land-locked, and out 
of the fide. 

ANCHOVY, in ichtliyology and commerce, 
a species of clupea, with the upper jaw" longest. 
See Clupea. 

I'hc anchovy is so like the common sprat, 
another species of clupea, tliat it is no w’onder 
thib fish is often picklea and aold under its nanic, 
ANCUIJSA, ALrANf:TorBoGLOSS ; a genus 
of the inonofi^nm order, belonging to U‘ft 
p''ntaudria cla.ss of plants, 'fhe calyx is a 
ijiiinqiiepartite periautliium, oblong and per 
si.stent ; the corolla is luonopefalous and funnel 
slm^jed, the throat closed with scales; the 
stamina (onsist of fi\o short filaments; tlie 
antherm oblong and co^ercd«; the pistillum has 
tpur*gcrmiua, ^ filifoini stylus, and obtuse 
^ stigma : there is no pern arpiuui, the cal} jt con- 
taining the seeds in its bosom : tlie sce^ are 
four, oblong, mbbous, aiid^ ngraven at the base. 
There uic eight species, all of which .may be 
propagated by seeds. 

.torCiSTHUM, a genus of the diandria 
t/ionoyyma class and ofder, and of the natural 
order of rosacea. The essential character 
cal. fonr-laavcd, cor. none ; stigma, many parted : 
drwe, dry, hisoid, one-celled. 

There are three s]>ecies, hut scarcely de- 
serving notice 


ANDALUSITE, or Hardspar, in minera 
lo«y, a species of the felspar family, discover 
ed by Boumon, in a primitive granitic moan 
tain ill Forez. Colour, flesh red, sometimdli 
approaching to rose red. Massive, and crys- 
tallized, in rectangular four-side prisme. 
Specific gravity 3. 16. Infusible by the blow- 
pipe without addition. It is disdnmd^ed from 
feUpar by its great hardness, ana higher spe- 
cific, gravity, and from conmdiim, by its inferior 
specific gravity and its form. It* is now found 
in the primitive moaDtains in Spain and 
France, with quartz and mica, and sometimes 
in u mica state at Braunsdorf, near Freyberg, 
in Saxony. 

ANDkACHNE, in botany, a genus of the' 
monoeciagynaudria class of plaiito ; the corolla 
of the male fiower is formed of five emarginat- 
ed slender petals, shorter th m the cup ; 
the female llotver has no corolla ; tlie fruit 
i.s a capsule conbuniug three ci'lls, with two 
obtuse trigonal seed.s, roundish on one side, 
and angular on the other. There are three 
species. 

ANDROGYNA, in botany, are plants 
which bear nuile and female flowers, with 
stiuueus only, and some with pistil.s only on 
the same root: such are tlie cucumber and 
melon. 

ANDllOIDES, in mechanics, is a term used 
to denote an automaton, in the figure of a m m, 
which, by means of certain springs, levers, &r, 
duly contrived, walks and performs oUier ex- 
ternal functions of a man. 'rhe most celebrated 
of these that have been cxliibited in modem 
times were, tlie fiiite-playcr of Vaiicanson, con- 
structed and exhibited at Paris ; the chess- 
player of M. de Kempeliti of Pre.sbara ; and 
tlie chess-player lately exliibited in London 
The principle on which these ingenious pieces 
of iiiechariism produce their eficcts has hitherto 
remained a s(;cret. 

ANDROMEDA, in astronomy, a small nor- 
thern consteRation consi.sting of 03 stars, 37 of 
which arc visible to the naked eye. 

Anluomeda, in botany, a genus ofctlic 
decanilria tnoiiogyniu class of plants ; the calyx 
of which is a very small acute coloured and 
permanent periantnium, cut into five sespnents ; 
the corolla consists of a single petaL of an 
oval fbnn, inflated and qninquefid ; tlie fruit is a 
roundish capsule, containing five cells, in which 
are several roundish shining seeds. There are 
35 species. 

ANDUOPOGON, in botany, a genus of the 
polygauiia moiioecia class of plants, the calyx 
of wliich is a bivalve oblong, obtuse glume ; 
fhc corolla is also a bivalve glume, smaller and 
thinner than the cup ; there is no pericarpiuui ; 
the seed, which is single, oblong, covered^and 
armed wifh the arista of the flower, is in- 
cluded in the glumes of the calyx and corolla. 
There are 32 species. 

ANEMOME"J'ER, an instrument used for 
iiieasiiriug the strength of the wind. 

ANEMONE, WIND-FLOWER: a genus of 
the polygamia order, belonging to the polyaii- 
dria clas.s of plants ; and in the natural method 
ranking under the twenty-sixth order, imilti- 
filiquae. It has its name from the Grecrk, 
aptjuo^, signifying the wind ; because tlie flower 
is .supposed not to open unless the wind 
blows. 

'J’htTe arc 35 spet ie.s it the anemone ; tlic 
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dimhle ones nre propagated by olTseta ; and all Tlie best times for angling are Irom Ap^ Co 
uie sorts are considered as among tlie finest October : for in cold stormy weadier, or blank 
ornaments of our gardena easterly Xinlls, the fisli will notebite.‘ I'hetimo 

ANEMOSCOPE, a machine shewing from of the day, in thn warm months; is in*^ the 
what point of th« compass the wind blowa morning, abont nine o'clock, and in the after- 
This is done bj means of an index mov- noon, b^ween tlii^e and fiw. In order to ak> 
ving about an upright circular plate, the index tract the fish to die place intended for anting, 
being turned by an horizontal axis, and the it will be prop^ once in four or five days to 
axis by an upnglit staff, at the top of which cast in some cm boiled soft, garbage, worms 
is the vane moved about by the wind. chopt to pieces, or grains steeped in Mood. 

ANETHUIVI* Dill, in botany, a genus of and dried; and if yon fish in a stream, it will 
umhcllircruus plants of the digynia order, and be best to cast in the grains above the hook, 
penfandria class. The fruit is oval, compress- The best way of angling witli the fly, is down 
ed, striated : ijetals -five, involute, entire, and tiie river ; niid in order to make them rise 
short There are three siiecies, I. Anethum freely, be sure to use such flies as you know 
feniculiim, or fennel, of which there nre two tliey are naturally inclined to, and in such 
varieties, ^e common and the sweet ; both luaiincr ns (hey are accustomed to receive 
cultivated in gardens ; the common is a peren- tliein. j 

iiinl plant; but the sweet fennel dies after it ANfitJRfA, in botany, a genus of the mo- 
Iias produced seed. 2. Anethum grat^olens, noeria dinndria class and order: calyx five- 
or dill, which is an annual plant. 3. Vinorhio, cleft : corolla five-petalled : pome inferior, 
a salladhcrb. The seeds and roots of the first two-eelleil, many-seeded, 
kind are used in medicine. A NO U IS, in zoologv, the name of a genns 

ANOEL, a term which properly signifies of serpents, distinguished from the rest by 
mmenr/er, and is used to designate those having tlie belly and' under part of tlio tail 
spiritual beings who are employed as the nie- covered with scales, like those on the other 
diuin through which the Divine Being carries parts of the body, Tlie body is shorter, and 
on the government of the universe. more uniformly cylindric, than in the genna of 

It is also applied in Scripture to human the coluber, and the eyes are in general small, 
beings who have been employed in any ra- and the tail ratJier obtuse. No poisonous spe- 
roarkable manner in executing the Divine will cies of angiiis has yet been discovered, 
upon cartli. * Gmelin enumerates 26 species of the angois. 

^ Angel, in commerce, the name of an an- ANIMAL, in natural history, an organized 
cieut gold coin in England, of which some are and living body, which ia idso endowed with 
atill to be seen in the cabinets of the curious, sensation : tlios, minerals are said to grow or 
It had its name from tlic figure of an angel, increase, plants to grow and live, but animals 
represented upon it It was 23^ carats fine, alone to have sensation, 
and w'eighed four pennyweights. Us value Tlie description, liistory, and classing of 
differed in different reigns. animals, makes not only a considerable, bu^ 

ANGELICA, a gomis of the digynia order, the most eifcellent part of natural history, 
belonging to the peiituidria class of plants, known by the name of zoology. Different 
and in the natiirnl method ranking under tlie authors liave established different divisions 
4.6ih order, nmbellatas. 'J'hc essential cliarac- or families of animals ; but the most natural 
tors are : the I'niit is rnundish, angled, solid, one seeriis to be into quadrupeds, birds, « 
with TCflectlng styli ; the corollsc are equal, fishes, tibiphibious animals, insects, and ani- 
and liie petals incurvuted. There are six malcnlcs, visible only by the help of a micro- 
species. The angelica arch-angelica, sutivn, scope. 

or common angelica, which is cultivated in ANIMALCULE, an animal so minute in 
gardens for medicinal use, and likewise for a its size, as not to be the immediate object of 
sweetmeat, grows naturally in the northern our senser. 

countries. The root, which is the most cllicu- Animalcules are seen only by the assistance 
cions part, is used in tlie aromatic tincture ; of microscopes, an^ are nerhaps more nume- 
and the stalks make an agreeable sweetmeat roiis Uinn any other ^rt of the animal creation ; 

ANGIOSPERMIA,in the Linnoean system but the species, on n close examination, are 
of botany, denotes those plants of the didjma- found to be but few, in proportion to the niim- 
niia class, which have tlieir seeds inclosed in a l^r of individuals. The most obvious distine.- 
capsnle, or seed-vessel. tion among them is, that some have, and otliera 

ANGLE, in geometry, the inclination of have not tails ; and tiint some have, and others 
two Ihiirs meeting one another in a point, and have not visible limbs. They are usnallv ar- 
called tlie legs of the angle. See Geometry, ranged into three classes. l.Gymnin, or those 
ANGLING, among sportsmen, the art of which are witli out limbs. 2. Cerenria, or those 
fishing w itii a rod, to which are fitted a line, which«lwve ^Is. 3. Arthronia, those which * 
hook, and bait have visible limbs. 

In angling the following rules are to be ob- ANTME, improperly called gum anime, is a 
served. 1. To place yourself so tiiat yonr resinous substance imported from New Spain 
shadow does not at any time lie upon the wa- and the Brazils. There are two kinds, dis- 
ter, if shallow. 2. To angle in a pond near tinguished ^ tlie names of oriental and oc- 
thc ford where the cattle go to drink ; and in cidental. The former io dry, and of an wn- 
rivers, in such places as the fish you intend to ce^rtain colour, some specimens beihg greenish, 
angle for, usually frequent ; as for breams, in some reddish, and some of the brown colour 
the deepest water ; for eels, under banks ; for of myrrli. The latter is in yellowiili-white, 
chub, in* deep shaded holes ; for perch, in transparent, somewhat nnctnoiis tears, and 
scours; for roaqh, in the same places: for partly in larger masses, brittle, pf a liglit 
trouts, ip quick streams. pleasant taste, easily melting in the fire, and 
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burilJiijr with ao agreeable amelL Like rc> 
s/na^ it is totally solable in alcohol^ and also 
io oil. , ^ ' e 

in neraldiy, a (^srm used when the 
e^es oV any rapacious creature are borne of a 
Merent txnctare from the creature itsttlf. 

A.NNALS, in Matters of Viteralnre, a gpe- 
clcs of history, which relates events in the 
clironolo^ical order in which they happened, 
'fhe^bdiilcr from perfect history in this, that 
annals are a bare relation of what passes every 
year: whereas history relates not only the 
transactions themselves, but also the causes, 
motives, and springs of actions. Hence aimals 
re(|iiire iwjthing but brevity, history cleni iuils 

orniiniHiit. 

ANNEAL. We know too lift' of the ar- 
rangeirieiit of particles to dcterinim what it is 
that constitutes or produces brittleness in any 
substance. In a considerable number of in- 
stances of bodies which are capable i>f under- 
going ignition, it is found that sudden cooling 
renders them hard and brittle. This is a real 
inconvenience in glass, ami also in steel, «vhen 
this metallic substance is required to be soft 
and flexible. The inconveniences are avoided 
by cooling them very gradual I v, and this pro- 
cess is ciilliMl ninicalin^. (llass vessels, or 
other articles, are earned into an oven or 
ap'irtnient near the great piriiace, called the 
leer, w'liere they are p«*rinitted to cool, in a 
greater or less time, according to their thick- 
ness and bulk. The annealing of steel, or 
btlier metallic bodies, rdnsists simply in heaf^ 
ing them, and suilering tliern to cool again, 
either upon tiie hearth of the furnace, or 
in any other situation where the heat is 
moderate, or at least the temperature is not 
\ery cold. 

ANNONA, or Cuslnrd Apple, a genus of 
tiie nolvandria polig>nia class and order. The 
ciiaiacters are: the calyx is a trlph.vlous peri- 
untliium : the corolla consists of six lieart- 
sliaped pet'ds: the stamina have scarcely any 
filaments ; the antlicrcC ore numerous, silling 
on the receptaculnin : the pistilliim has a 
nmndisli germen; no st\ii: the stigmata ob- 
tuse and numerous : (he periearpiuiii is a large 
round nIi unil'^cular berry, coiered with a 
.s- alv b.;rk: the seeds are miineroiis. 'J'liere 
are ’10 species. 

ANN OT TO, in rommen e, a kind of red 
dNO, brought Ironi the Y'>st Indies. It is 
piociireil fnuii the pulp of the sc'ed-rapsules 
oi a tree i dled bixa in South A rnerica. See 
Bixa. 

The aniiotto is prepared only hv the 
Spaniards ; the mode is as follows : the con- 
tents of (he fruit or capsule are thrown into a 
W'ooden bowl, where as nincli hot water is 
poured on the.m as is necessary to suspend ,.lie 
red 'natter or piilp When the seeds are left 
*qu>V nuked, tt»y are taken out, and tliq,wash 
is left to settle. 'J'he water is then poured off, 
and tlie sediment dried by de^p^cs in the 
.shade, after which it Is made into balls or 
takes for exuortation. 

ANNl'AL. an appellation given to wdiatever 
etiirns every year: ithii.s we say, tlie annual 
Siotion of (lie earth, annual plants, &c. 

An* u\r. phnin, called also omiply annuals, 
'j.- ■.<>. fis ordy Uve (heir year, t.e. come up 

th<- '•pring, ami die afpiiu in tlie autumn. 

ANNUri'i-JI^^ periodical payments of money. 


amouatiog to a fixed sum iA each vear, and 
continuiiig for a certain period, as tor )0. 50, 
or 100 years; or for an uncertain period, to 
be determined by* a particular event, as* on 
the failure of a life, or for an indefinite term ; 
which latter are called pel))etiial annuities. 
The times of payment are either yearly, 
half-yearly, qaarterly, weekly, or at any other 
intervals that may be determined on previous 
to the commencement of the annuity, or regu- 
lated during its continuance, j 
‘All calculations rejlgtiiig to annuities ore 
made on the principle of improving money at 
compound interest, and are generally for an 
aiimiity of 1/., from which the value of any 
otiier annuity is easily derived. Let r repre- 
sent the amount of ]/. in one year; that is, 1/. 
increased by a year’s interest, tlien rn, or r, 
raised to the power whose exponent is any 
gi\en number of years, will be the amount of 

14 in those years; its increase in the same 
time is r» — 1; now tlie interest for a single 
year, or the annuity answering to the increase, 

15 r — J ; therefore, as r— I is to — 1, so is a 

(any given annuity) to a its amount. Hence 
w’c have 

MXr" — 1 

=a, 

r— 1 

by which the amount of an annuity f.r any 
number of years at any given rate of interest 
is found. 1/1 the same manner the present 
value of annuities is oUained; for, as 1/. is 
the present value of m, its amount in n years, 
and us the present value of any oilier amount, 
and 

consequently of must bear the same 

proportion to that unioiint, we liai e 

KXl— ^ 


From these theorems, (he other cases relating 
to annuities may be ca.sily deduced ; but us 
the involution of high powers is a tedious 
operation by common arithmetic, most ques- 
tions relative to annuities may be more 
conveniently answered by the help of lo- 
garithms. 

ANNULET, in architecture, a small square 
meniher in the Doric capital, under the quar- 
ter round. Annulet is also a narrow flat mould- 
ing which is .common to divers places ol the 
columns, as in the bases, capitals, &c. 

^ ANOM ALISTICAL yeai', in astronomy, the 
time tJuit tlie earth takes to pass through her 
orbit : it is also called the^ periodical year, 
^le space of time belonging to tliis year 
is greater than tlie tropical year, on account of 
the precession of the equinoxes. 

ANOMALOUS ver6s, in grammar, such 
as are not conjngated conformably .to pa- 
radigm of their conjugation : they are found in 
all languages; in l^tin the verb %o is the 
paradigm of the third coqjnption, and rims 
thus, woo, kpis, legit; by the same rule it 
slninid beyiro, fens, ferit, but we .say fero, 
•fer^, fert ; fero tlien is an aiiomuious verb. 
In English the irregularity relates often to the 
preter tense, and passive participle / for exam- 
ple, give, w'cre it formed acpording to ndey 
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would make ^fvotd in (he preter teoM, and 

* paunve participle ; whereas, in^ the former, it 
makes and in the latter mven, 

• ANONIS, rest-harrowt in botany, a ,l^nas 
of plants, the (lower of which is papiliona- 
ceous, and its fruit a turgid villose pod, con- 
taining a few kidney-like seeds. 

This genus belongs to the diadelphia de- 
candria class of Liniiasus, who calls it ononis, 

ANSBR, the trivial name of the common 
goose. See An. 48. 

Anser, in astronomv,^ star of the (iftli or 
sixth magnitude, in tbe milky-way, between 
the swan and eagle. 

ANT, in entomology, a well-known insect, 
tnueh celebrated for its industry and eco- 
noiiiy. See Formica and Tekmiss. 

ANTARCTIC, in a general ^nse, de- 
notes something opposite to tlie nrtic, or nor- 
lliern pole. Hence, «■ 

Antarctic circle, in geography and astro- 
nomy, is one of the lesser circles of the sphere, 
and distant only 23° 30' from the south pole, 
which is like^vise called antarctic, for the same 
reason. 

ANTECEDEN'r, in grammar, the word 
to which a relative refers : thus, God whom 
we adore., (he word God is the antecedent. 

Antecedent, in mathematics, is tlie (irst 
of two terms of a ratio, or that which is com- 
ared with the other, as in the ratio of 2 to 
, or a to 2 and a are each antecedents. 

AN'rELOPE, in zoology, a genus of qua- 
drupeds. The generic character is, horns 
hollow, w'ith a bony core, pointing upwards, 
annulated or wreatlied, ' permanent ; front 
teeth in the lower jaw, eight; no canine 
teetli. Antelopes have but lately been in- 
cluded in a separate genus: they were for- 
merly placed under that of the goat They 
(ijnn a link indeed between tlie goat and 
. deer kinil, hut possess sutHciently distinctive 
inaiks to entitle tliein to stand apart from 
them botli, 'fhey are in general Natives of 
p the hottest part of the globe, and peculiarly 
of AHiia and Africa, Europe having but two 
species, and America none. 

Antelopes have a slender elegant make, 
and are singularly Stvift in their motions : they 
are restless, timid, vigilant, and full of anima- 
tion. Their chace is a favourite amusement in 
the East ; and such is their speed that the fleet- 
est dogs cannot ovei^ke them : on which ac- 
count lulcons are trained to assail tliem, and 
by pecking at their eyes, to check their course, 
and throw theni into confusion. • 

Antelopes have the singular property of 
sometimes stopping short, and gazing at their 
pursuers. The beauty of their eyes afibrds 
a fu\^>urite object of con^rison to eastern 
poets. They usually prefer hilly ruuntries, 
and associate in numerous herds. They 
g'aze oil herbage, or crop the shoots of trees, 
and tlieir flesh is generally of a very delicate 
flavour. There are 28 species. 

ANTENN.E, in the history of insects, 
slender filaments with which nature has fur- 
nished die heads of these creatures, being the 
same with what in English are called horns, 
or feeders. 

ANTHEAOS, in botany, chamomile, a 
genus of the syngenesia superfliia class and 
order. Receptacle chaffy: seeds generally 
crowned with a slight border; calyx hemis- 


pherical, nearly equal ; florets of Uie ray inorf 
than five, obl<^. There are two divinons of 
this genus, paipely A. with a differently colour- 
ed or whtte rav ; and R. ray tlie colour of 
the disk or yellow t there are about forty 
species. 

ANTIfERA, among bi^nists, that part 
of the sfamen which is fixea on the top of the 
filamentiim, witliin the corolla; it contains 
tlie )H>lleu or fine dust, which, when mature, 
it emits for the iimiregnation of the plant 
ANTHEinCUM, spider-wort, a genus 
of tlie monogynia order, belonging to the 
hexandria class of plants ; ai^ in the natural 
metliod, ranking under tlieTOth order coro- 
nariee. The essential character is, corolla of 
six objong petals, expanding; tlie pericar- 
pium is an ovate triscuiateu capsule, with 
three cells and three valves. Thi»re are be- 
tween 50 and 60 species. 

ANlUISTIRIA.in botany, a genus of the 
trygynia order, belonging to the triandria 
class of plants, and, in the natural method, 
ranking under the 4tli order, gramina. ^ 'Phere 
is only one species of this grass, the ciliuta or 
fringed antbistiria, a native of India. 

AN'PHOCEROS, the horn flower, a genus of 
tlie order of algte, and of the cryptoguiiiia class 
of plants. Of tliis plant there are tliree species. 
1. A. livis, which is a native of Europe. 2. A. 
miiltisidiis, a native o( Germany, 3. A. punc- 
talus, or spotted aiitlioceros, a native of Bri- 
tain. 

ANTHOLOGY, av0o\oyi», a discourse of 
flowers, or of beautiful passrges from any an 
thors. It is also the name i^iven to a collec- 
tion of epigrams taken fremk several Greek 
poets. 

ANTIIOLYZA, mad flower a genus of tlie 
monogynia order, belonging to the triandria 
class of plants ; and in the natural method 
ranking under the 6th order, ensuta;. 

ANTHOSPERMUM, the amber tree, a 
genus of the diuecia order, belonging to the 
poiygutnia class of plants, and in the natural 
method ranking under tlie 17th order, stellatte. 
'J'he essential characters are ; tlie calyx of the 
hermaphrodite flower is divided into four parts ; 
there is no corolla ; the stamina are four, and 
tlie pistilla two ; the germeu is beueatli tlie 
flower. Male and female on the same or se- 
parate plants. Of this genus Linnaeus mentions 
thf^e species, viz. ^1. A. iEtliiopica. 2. A. 
ciliare. 3. A. herbacea. 

ANTHOXAOTHUM, or vernal grass, m 
enus of the digynia orrler, belonging to the 
ianclria class of plants ; and in the natural 
method ranking under tlie 13th order, gramina. 
l|he essential characters are : the calyx is a 
bivalved gluma, witli one flower ; the corolla is 
bivalved, obtuse, and without any awn. There 
are three species, the principal of which, viz. 
the odoratiim is one of the eailiest grasses in > 
this country, and imparts the odoriferous smell 
to new mown hay. 

anthropophagi A, signifies the act of 
eating human flesh. 

The origin of this custom, barbarous as it is, 
some authors trace as hi';h as the deluge. ' In 
the southern part of Africa, and in some parts 
of America, this horrid practice is said still to 
prevail. Mr. Marsden, in his history of Suma- 
tra, informs us that the battas of that island are 
anthropophagi. They do not cat , human flesh 
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to latiafy hunger, but as a mode of shewing an 
abhorrence of •their enemies. The objects of 
this sa^Tige repast arc prisoners talcen in war. 
When sentence is pnunonnceo, the unhappy 
vretim is tied to a staked and when mortally 
wounded by lances thrown at him bv the as- 
sembled niultituc|«, they lush upoit fiim, cut 
pieces from his 'body with their knives, dip 
them in a dish, previously prepared, of selt 
and lemon-juice, slightlv broil tliein o%er a 
fires and then devour mem with savage en- 
thusiasm. 

ANTtlYLLLS, Indtvey-mtch, or ladt/s 
finger, a gmiiis of the decandria order, belong- 
ing to the fliadclphiu class of plants ; and in the 
natural hictliod ranking under the 32d order, 
pnpil'onaccic. The essential characters are ; 
t!icral}x is \entricose, and the legurnen is 
roiiiidislri ml ruvered. This genus is separated 
iiilo the A. herbaceous, and the A. shrubby : 
tliere are oftljc former 112 species, mid of (he 
latter nine. 

ANTICIIORUS, in botany, a gcnin of tlie 
octandria nionogyniu class and order. Calyx 
four-leaved; peUils four; capsule sujH'rior, 
subulate, four-celled, four-valied; seeds nii- 
nierous. There is only one species, luuud in 
Arabia. 

ANTIMONY. The word antimony is 
always used in commerce to denote a metal- 
lic Oiv, consisting of sulphur I'ombimMl with 
tlie metul which is properly called auliinony. 
Sonicfiines tins siilplinret i.s termed rniue 
fAutimony, to tlistinginsh it from the pure metal, 
or regitliis, ns it wss foriiierly called. Accord- 
ing to* Prof. Proust, the suiplniret coutiiins 26 
per cent, of siilpHhr. 

Antimony is of a dusky-wliite colour, very 
brittle, ami of a plated or scaly texture. Its 
8pecilic^ra\ ity, according to Prisson, isG.702J, 
Imt Jlcrgmaii makes it ti.Md. Smni after ignition 
it melts, and by a contimuuice of the heat it 
becomes oicidixed, and rises in white {miics, 
v\lii» li may aijterward be \oIatilized a second 
I time, or fused into a hyaciiithine glass, according 
to the inamigement of the heat ; tlie lirat were 
fornierly called argentine flowers of regiiliis of 
uiitiinony.^ In closed vessels the antimony rist*s 
totally w'itboiit decomposition. TJjis metallic 
substance is not subject to rust by exposure to 
air, though its surface becomes tarnished by 
that means. Its oxides arc a little soinldc 
in water; and in this respect they resen.j.'ie 
tlie oxide of arsenic, by Sii ajiproacli tow.ird 
4hc acid state. 

Antiinonv combines readily with tlw soi.cr 
metals, ami tiie afioys thus funned, have bi:i.n 
liithei'to up]>1icd chiefly in the manufacture of 
imisic plates and printing types. Medicine is 
indebted to antiinony fur some of its most ac- 
tive and valuable remedies. The acid of tartai 
forms with it the prepanition called aiitinumiated 
« tajTtratc ofpotutss, loriiuily known byth^ name 
of emctu; tartar. 

AN'riPATllES, in natural histoi^, a genus 
of woims of the order i^ooph^ta. The animal 

{ ^ro\\ s in the i'orin of a plant ; the stem within is 
101 ny, witli small spines ; the base is expanded, 
tlM* outside covered vjtli a gelatinous llesli, and 
beset witli imlype bearing warts. There a/e 
tliirtcen specie-s. 

ANTU*ODHS, in geography, a name given 
to those inlmbitants of the globe that live 
diametrically opposite to one another. They 
9 


lie under opposite parallels and opposite 
meridians. They have the same elevation of 
their different poles. It is midnight with one 
when it is noon wiUi the other : the longeaiday 
with tlie one is the shortest with the other ; ana 
the length of the du v with the one is e^ual to 
that of the night of the other. 

ANTIQUARY, one who studies the re- 
mains of former ages. There is a Society of 
antiquaries in London ; it was instituted in the 
year 1751 : uud another in Edinburgh instituted 
ID 1780. , 

ANITQUITIES, a term implying all testimo- 
nies, or authentic accounts that have come 
down to us of ancient times. Antiquities may 
be considered as the wrecks of history, or such 
purficuliirs as learned persons have collected 
from genealogies, inscriptions, monuments, 
coins, etyn/oiogies, arcliives, in8lruments, frag- 
ifients of iiisf ory, &c. The common division of 
antiquities is into sacred and profane. 'Fhc for- 
nier embrace.s wJiatever relates to the history of 
tlie Jew'isii nation ; and the latter the subjects 
connected with political, military, literary and 
domestic concerns. 

The most authentic information on points 
relating to .sacred antiquities is to be obtained 
from the writings of the Old Testament; the 
works of Josenlius, Shnckforil, Prideaux, God- 
win, Meiisel, ugolino, andLowtii's Ijecti.reson 
1 lebrew Poetry. On profane antiipiity. Potter’s 
Antiquities of Greece, Alms’s Roman Antiqui- 
ties, Horsley's Untannia Romaiiu, and the 
Itinerary of Antoninus Camden, will be found 
uiiipiv siiflicicnt. ^ 

AJ^'riRRI IIN UM, sNAimuAGON, or CAi.V£s- 
SNOUT : u ge.nus of the uugiospermia order, be- 
longing to the didyimmia class of plants : and in 
tlie natural iiiethud ranking under the 40Ui order, 
pcrsunatic. The essential c huruc ters are these ; 
the calyx consists of five leaves : tlie basis of 
the corolla is befit Imckwanls, and furnished 
witli pcctoria ; tlie cupsule is biloiailar. 'liiere 
arelilty-two species of the snapdragon ; it is nil 
old inhabitant of our gardens, and wc have 
hardly yet a more, beautiful llower. Thi> scar- 
let and crimson kinds are particularly fine. 

ANTlSCJf, in geograpliy, people who live 
on dilferciit sides of tlic e(|ua1or, whose 
shadows at noon are projected up)>osite ways ; 
tlie people ol' the north are aiitiscii to tiio.se of 
tlie south. 

AN'l JSTROPIIR, among lyric poets, tliat 
}mrt of a .song and dance in Use auioiig tiie 
ancients, which was peri'ormed befory tlie 
altar, in reti^iing iroin west to east, in opposi- 
tion to stropiie. 

ANTITllhkSIS, in rhetoric, a contrast 
drawn between two things, which sene as 
shades to set oil* the ojiposlte qualities dT each 
other. 

ANTOECI, in geography, an appellation 
given to tlio.'ic irihabituiils of Hie earth who live 
under the some meridian, but on ditferent sides 
of tlic equator, and at equal distances from it : 
the antoeoi liaving the same longitude, and 
equal degrees of latitude, one north and the 
ouier south : their lioiirs of day ami night are 
the same, but they have opposite seasons, of 
course the longest duy to tlie one is tlic shorie.st 
to the other. 

AN'l’ONOMASIA, in rhetoric, a/ignre by 
W'hich tlie proper name oi^one thing is applied 
to several others ; or, on Hie contrary, Uie name 
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of aeverol things to one. Thus we call a cniel 
person a Nero ; and we say the philosopher to 
denote Aristotle. 

• ANVIL, an iron instniment^ on which 
smiths, hammer or forge , their work, and 
iianally mounted on a finn wooden block. A 
tbrged anvil is reckoned better than one of cast 
work. 

AORTA, in antomy, called also arteria 
niagna, a large artery arising with a single 
trunk from (he left ventricle of tlie heart above 
its valves, called semiluoeres, which serves to 
convey the mass o( blood to all parts of the 
body. See Anatomy. 

APAC'nS, in botany, a genus of the do- 
derand ria iiionogynia class and order. The 
esHcntial character is, cor. foiir-pe (ailed ; cal. 
none. I'lierc is only one 8i>ecies, a tall tree, a 
native of Japan. 

APARGIA, a genns of the cn^ and order 
sviigenesiu polygamia mqnalis. The essential 
character is, ciil. subiinbricate, with linear, 
parallel, unequal scales down plumose, 
siibsessile; recept. naked, siibviliose. I'here 
are si^ven species, much resembling the dan- 
delion, wi(h which they were formerly con- 
Ibnnded. 

APATITE, phosphate of lime. This mine- 
ral occurs in tin veins, and is found in Cornwall 
ami Germany. Colours white, green, blue, 
and red of various shades. The primitive form 
of its crystals is n regular six-sided prism. 
Specific gravify between 2.8 and 3.2. VVhen 
laid on ignited coals it emits a green light, ami 
is almost eiltirei}'*sobible in tiifrio acid, liy 
rubbing it shews signs of electricity. 

APF/PALOUS, among botanists, an np- 
pellatioii given to such plants as have no 
llowei-Iraves, or corolla. 

APIIX, in antiquity, the crest of a helmet, 
out more especially a kind of cap \vorn by the 
tlamens. 

APIiJ^ RESTS, in grammar, a llgurc by 
which a letter or syllable is cut otf from the 
beginning of a word. 

A^^HANES, a genus of the rnonogyuia order, 
iiiidtetramliia class of plants ; and in the na- 
tural methoil ranking under the 35tli order, 
sentirosjp. The essential ehararters are: the 
calyx is divided into eight jsirts; there is no 
corolla; the seeds are two, and naked. There 
is onlv one Kix’cies. 

APHELIUAT, or ApriEnoN, in astronomy, 
is that point in any planet’s orLiit, in which it 
is fartliest distant from the sun ; being tliat end 
of the greater axis of the elliptical orliit of (Jie 
planet, most remote from the focus wherein 
the snn is. 

Aj[*HIS, in entomology, the pi/cermt, vhie~ 
fretfer, or planf-louse, an extensive genus of 
the hemiptera order. 

Of this very curious insect there are said to 
bo thirty-three species, each of which is at- 
tached to a particular plant. They were for- 
merly ranked among tne animals which bad 
been classed with the true Androgynes ; but 
Mr. Bonnet has determined their division into 
males and females. This he did by shutting 
up a young aphis at tlie instant of its birth, in 
pertect solitude w hich yet brought forth in his 
sight 95 young ones. Repeated ex[M‘riments, 
iu this respect, as far as tlie fifth or sixth gene- 
ration, nil uniformly presenting the observer 
with fecund virgins, were communicated (o iltc 


Royal Academy of Sciences ; when an unforn- 
•eenand very strange suspicion, imparted by 
Mr. '^emldey^ to Mr. Bonnet, engaged him 
anew in a dbries of Mperiment^ Mr. Bonnet 
therefore reared to xhe amount of the tenfli 
generation of solitary aphides, and had the 
atieiice ti^keep an '"account of the days and 
ours of the birtlis of eaclr generation. In 
short, it was discovered, that taey are really 
distinguished by sexes ; that there are mdes 
and females amongst them, whose amours-ara 
the least equivocal of'any in world : that 
the males are ponced only^ iu the tenth ge- 
neration, and are hot few in number: that 
these, soon arriving at their Toll CTowth, cop- 
ulate with the females: that (he virtue of 
tiiis copulation serves* for ten generations; 
tiiat all these generations, except the first, 
(from the fecundated eggs) are prodiued vivip- 
arous; and all the individuals are females, 
except those of the last generation, as already 
observ'ed. * 

APHVLLANTIIES, lkafless flower or 
BTUE MONTPELIER PIMC ; a geiius of the mono- 
gyiiia order, belonging to the hexaiidria class 
of plants ; and in the natural method ranking 
under the 6tii order, tetmpetnloidai;. In eha- 
nicter it diflers not from the juncus or rush, 
but in having a calyx of six petals, whereas 
the juncus has no calyx. There is only one 
species ; viz. 

Apryllantiies Montpeliemia, a native of 
Frsince. 

APIARY, a place where bees are krpf 
which slioiild be properly, defended from 
high winds, as well as from poultry,' hogs, 
&e. whose dung is extremely otfensivo to (lie 
bees. 

APIS, the Bee, in na(iiml history, a genus of 
insects of tlie order h>iiienoptern. T'he iiioutii 
is furnished w'itli jaws, and an inflected pro- 
boscis, wi(h two bivalve sheaths ; wings flat or 
without plaits ; the sting in the female and 
neiilrul insects concealed. There are fifty- 
five sjiecicfl, of wliicli the most remarkable 
are. 1. Apis BrnsUianorum, or pale ixmI hairy 
bee, with tlie basis of tlie thighs black : it is 
large, and a native of America. 

2. Apis cariosfr, is a yellowish hairy bee: 
it generally builds in rotten trees, and is fumid 
iu different parts of Europe. 

3. Aits vcntuncvlarUy the leaf cutter, or 
black bee, lias its belly covered with yelloW 
down. T'Jie nests of tliis siiecies are made 
wifh leaves curiously plaited like a mat; they 
dig info (lie ground and build their nests, some 
o( whicli ni'o of tiie size and form of a thimble 
iiisrrted one vvilbin another, and composed of 
It Jives prinelpallv tJie rose leaf. 

4. Aits cU'uiata, or shining green bee, witli 
block wings, and kind of teeth on the liind 
thighs. T he tongue of this bee is as long as 
its body. 

.5. Aits fenufjhiec/, or smooth black bee, , 
with the feelers, mouth, belly, and feet, of an 
iron colour. T'his is a stnall bee, Jind sup- 
posed to he of an intermediate kind be- 
tween the bee and wasp. It is a native of 
Europe. ,i 

6. Avis fartsomms, or black bee, w'ith n ry- 
liiidrical ineiirvated belly, having two tooth- 
like protuberanees at the nous, and a kind of 
prickles on the hind legs. This bee sleeps in 
flowers : w'hencc the nAmc. 
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7. Ans lajndariaf or red haSrjr bee, with a 
yellow anns, btildfl in holes of rocks. 

8. Ans muBComm^ or yellow 'hairy bee, 
with a white belly, bailds in mossy grounds. 
Une nests of this species ahe constructed of 
noss, in a very curious manner, and protected 
fiom ^e elTects the weather byfhn arched 
lOvering of wax. 

Apis rostrata is distin^Ished by the 
upper lip being inflected anu of a conical 
shape, and by the belly being invested with 
blneish belts. They build their nests in high 
sandy grounds, ana tliere is but one young in 
each nest. 

10. A^rs terrestris is black and hairy, 
with a White belt round the breast, and n 
white anus ; it builds its nest very deep in the 
earth. 

11. Arid vartB^aia: the breast and belly 
are variegated with white and black spots; 
the legs are of an iron colour. This species 
is not common in England, but has been found 
near Bexley, in Kent. It sleeps in (he flower 
of the spotted crane’s bill. 

1‘2. Apis violacm is a red bee, and very 
hairy, with blueisli wings. 'I'ho vlolacea is said 
to perforate trees; and hollow them out in a 
longitudinal direction ; tliey begin to build 
their cells at the boltoin of these holes, and 
deposit an egg in ea<'h coll, which is composed 
of the farina of plants, and honey, or a kind of 
gluten. 

l.T Apis meJhjica^ the domestic honey liee. 
This wonderful insect requircK to be described 
under the distinct- heads of queen, drone, and 
working bee. The drones may easily be dis- 
tinguished from the common or w'orking bees: 
they are both larger and longer in the body : 
their heads are round, their eyes are full, and 
their tongues short. I’he form of the belly 
dilTers from tliose of both queen and common 
bees ; and their colour is darker than either. 
They have no sting, and they make a much 
greater noise when flying, than either the queen 

• or the common bees ; a peculiarity of itself 
siiflicicnt to distingiiisli them. If a hive is 
opened in the beginning of spring, not a single 
drone will be found in it ; from the middle of 
May till Uic end nf June, there will be found 
commonly from 200 or .300 <o 1000; but from 
August to the following spring it would be in 
vain to seek for them. They go not out til! 11 
in the morning, and retiinB before six in the 
evening. But (heir expeditions are not (hose 
of indusbj. 'Mieir rostrum and feet are '•lot 
adapted lot collecting wax and honey, i.t»r 
indeed are they obliged to labour. They only 
Lover upon flowers to extract the sweets. 

'^Hirre appears to exist a diversity of opinion 
among writers on bees respecting the office of 
the drones. It is asserted by some highly les 
pect^ble authors that (!ie drone exists m the 
nive merely foi^tlio jxirpuse of impregrtdting 

* the eggs of the queen after they are deposited 

in the cells. ^ „ 

3 his opinion, however, Mr. Bonnet proves 
to be erroneous, and informs us that the queen 
staij^s in no need of the assistance of the 
drones to fecundate hef eggs ; and affirms tliat 
she lays eggs which produce yoiing^ bees,, 
w'ithout the slightest communication with the 
drones. This position he supports by the 
testimony of several other writers, particularly 
that of Schirach.^ 


Accoi^ng to Mr. Bonnet, the queen is easily 
distinguished by her Ibrnij sine, and colour. 
She is longer, and her wings are shorter in 
proportion to her body, than diose of the other 
bees. The wings of tlie coihmoo bees and of 
the drones cover their whole bodies, while 
those of the queen scarcely reach beyond the 
middle. Her hinder part is more tapering, 
her belly and legs are yellower, and her upper 
parts are darker than those of other bees. 
The queen bee is famished illth a sting, but is 
extremely sparing iiL' the use of it : so much 
so that one may handle her, and even teaze 
her without provoking her resentment. 

The common bees, says Mr. Bonnet, are 
endowed with the powerful faculty of raising 
a queen bee from an egg in a common eelL 
For lliis piupose they choose a common cell 
wiili an eg|j|in it, and inject into it a white 
liquid matteriruni their proboscis ; they then 
build oil the edges of the cell and enlarge it 
On the flftli day tlie royal maggot appears in 
the form of a semicircle, and floats aoout on 
the top of the liquid matter, or swims in the 
midst of it ; and on the seveutli day the cell is 
sealed tip. During this period tlie maggot 
undergoes various metamorphoses, but still 
having no resemblance to a bee, till the 14tli 
or 15th day, when instead of the gross maggot 
there appears a charming young queen b^v. 
When a queen dies, the bees of her hive 
immediately cease working, consume their 
own honev, fly about their own and other hiveu 
at unusual hours, when other bees are at rest, 
and pine away if not soon supplied with another 
sotereign. Her loss is proclaimed by a clear 
and uniutemipted humming. This sign should 
be a warning to the owner of the bees to take 
IV hat honey remains in the hive, or to procure 
them another qiieen. In this last case the flock 
instantly revives, and pleasure and activity are 
apparent through the whole hive. The dissee,- 
tioii of tlie queen bee shows evidently that slie 
lays many thousand eggs. It is computed that 
Uie ovaria of a queen bee contain more than 
.5000 eggs at one time ; and therefore it is not 
difficult to conceive that a queen bee may pro- 
duce 10,000 or 12,000 bees, or even more, in 
tlie space of two months. 

The working or common bee, is smaller 
than either the queen or tlie drone bee. They 
have four wings fastened to tlieir middle part, 
by which they arc not only enabled to fly with 
heavy loads, but also to make those well-known 
sounds and iiiirnmiiigs to each other, whichr are 
supposed to be their only form of speech. 

The honey-bladder oi the bee when full, is 
about the size nf a small pea, and is so trans- 
arent that ilie colour of the honey may be 
istingiiislied through it. The sting, which is 
hollow and horny, is connected to the belly by 
certain small muscles, by which the bee can 
dart it out, and draw it in with great force and 
quickness. It is about the 6tli imrt of an inch 
ill length, largest at the root, and tapering 
towards the point, 'fhe wound proves mortal 
to numerous iiisecio ; and the loss of tlie sting 
is accompanied by death to the bee herself, 
as it generally drawa after it part of her 
entrails. 

There are some curious instances on recora 
of the command which some persons have oi>- 
tained over bees. Mr. Wildman informs ns 
tliut he caused sw'arois to light where lie plnisf d 
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almost instantaneoosly: he ordered them Co 
settle on his head, then removed them to his 
hand, and commanded tiiem to depart and 


has taught me, that as soon as I turn up a hive, 
and give it some tap/ on the sides and bottom, 
the queen immediately appears to know the 
cause of this alarm: but soon retires again 
among her people. Being accnstoined to see 
her so often, 1 ftadily perceive her at first 
glance ; and long practice has enabled me to 
seize her instantly, with a tenderness that does 
not in the least endanger her person. When 
possessed of her, I can wiUiout injury to her, 
or exciting that degree of resentment that may 
tempt her to sting me, slip her into my other 
hand, and, returning tlie hive to its place, hold 
her there, till the bees missing her, are all on 
wing, and in the utmost confnsion. When the 
bees are, thus distressed, I place tlie queen 
wherever 1 would have the bees to settle. 

, The moment a few of them discover her, they 
give notice to those near them, and tliose to 
the rest; the knowledge of which soon becoires* 
so general, that in a few minutes they all col- 
lect themselves round her ; and are so happy in 
having recovered this sole support of tlieir 
state, that they willjong remain quiet in their 
situation. Nay, the scent of her body is so at- 
tractive of them, that tlie slightest touch of her, 
along anyplace or substance, will attaoh the 
bees to it, and induce them to pursue any path 
she takes.” 

When the bees begin to work irt tlieir hives, 
tliey divide themselves into four companies, 
one of which roves in the fields in search of 
materials ; qnother employs itself in lading out 
tlie bottom and partitions of their cells ; a third 
is employed in making the inside smooth from 
the comers and angles ; and the fourth com- 
, patiy brings food for the rest, or relieves |hose 
"'Avho return AVith their respective burdigis. Bqt 
tliey are not kepi constant to one employment; 
•tliey oBeii change the tasks assigned ' them': 
those that have been at AAork being permitted 
to go abroad, and those that have oeeii in the 
fields already take tlieir places. Tliey seem 
' even to have signs by which they understand 
each other ; for when any one of them wants 
fooa, it bends down its trank to the bee from 
whom it is expected, which then opens its 
honey-bag, and lets some drops fair into the 
other’s mouth, which is at that time opened to 
receive it Tlieir diligence and labour are so 
great, that, in a day’s time, they are able to 
make ceils, which lie uiHin each other, nnmer- 
iius enough to contain 3000 bees. 

The* habitations of bees ought to be very 
close ; and what their hwes w'ant from the neg- 
ligence or iinskilfulness of man, these animals 
supply by their own industry. For this purpose 
they make use of a resinous gum, which is 
more tenacious than ymx, and difiers greatly 
^'om it This the ancients called j^opolis, U 
will grow considerably hard in the hive, though 
it will in some measure soften by heat, and is 
offen found different in consistence, colour, 
and smell. It has generally an ugrdeable aro- 
matic odour when it is warmed ; and by some 
it is considered as a most grateful perfume. 
\\Jeii th€ bees begin to work with it, it is 
soft ; but it acquires a 'firmer consistence eveiy 


day, till at length it assumes a brewn colour, 
and becomes much harder than wax. 

Bees anxiously provide against the entrance - 
of insects irfto the nive, Jby gluing up with wax 
or propolis the smaljest holes in SoiAb 
stand as sentinels at the mouth of die hive, 
to prevent ipsects dF>anv kind from getting in. 
But if a .snail or other fa^e*insect should get 
in, notwithstanding all resistance, they sti m^ t 
to death, and then cover it over with a coatV 
propolis, to prevent the bad smell or maggots 
which might p^eed^from the putrefaction of 
such a large animal. 

Bees are particularly sensible of the ap- 
proach of stormy iveather ; and on such ooou- 
sions they are sometimes seen hiirryii/^ to the 
hive in such numbers that (lie doors of their 
habitations art* too small to admit diem. When 
a hive^ has become too crowded, a p«rt of the 
bees single out a young queen, go in quest of a 
new habitation, and having found one, they in- 
stantly set to work to procure moterials (or 
building and food with great diligence; and 
they are said to prodace more wax during the 
first fortnight, than they do all die rest of the 
year. 

Tlie balls which we observe attached to the 
legs of bees returning to the hives, are not wax, 
but a poAvder which the bee collects by rolling 
itseff in the cup of the flower on which it rests, 
and which it afterwards brushes ofl* with its 
hind legs, knend.s into balls, eats, and by diges- 
tion forms into wax. When this substance js 
not all wanted, it is laid up in repositories to be 
kept in store, and iit known ,by the nam^of 
liee-bread. ‘ , . 

The materials of AAliich bee-hives' are made 
should be such as to secure as far as possible 
die health and comfort of the bees. Long«qb 
pcrience has established die general siiperion^ 
of the common straw hives, aldioiigh it mu/tlie 
confessed that single boxes have several advap- - 
tages which straw hives h^e not. When die ^ 
bees require more room it is easily afforded by . 
adding a feAV rolls to the lower part of the hive. 
Particular attention is reuiiisite^in the choice of 
stock-hives. In September ^ery stock-hive 
sliould contain as much honey as Avill fnrnjsh a 
supply of food for the bees till June. T'^iey 
ought also to be full of combs, and should 
weigh about 301b. each. 

Bees generally first swarm in iVlay; and sel- 
dom before ten o’clock in the morning, or after 
three in the afternood.' Just before swarming, 
an luiusiial silence may be observed in the hive ; 
after this, ns soon as one takes flight, (hev all 
fnlioAv. As soon as the swarm settles, die bees 
must be got into the new hive as sfieedily as 
possible, to prevent their taking flight a^'n. 
During the winter season the bees are in a 
lethargic state, hence little food supports them ; 
but as they frequentl/revive in a warm sunny 
day, th^hive should be provided witli a plate Of ^ 
fine honey, covered Avidi apiece of paper having 
holes in it, through which the bees may feed 
without daubing themselves. 

In abstractiug the honey from die hive, it is 
common in this country to soffocate the heeji 
Aviththe fumes of burning wlphur ; biitnlthougii 
this practice is strenuously supported by many, 
it is obviously cruel, and, in every respect, un- 
necessary, and at variance with the IAavs of 
economy. 

The ntuadoD of an apiary is a matter of very 
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great impoitance. It filionld face the soatlij 
and have the advantage of as imifomi a tempe- 
mtnre as possible ; it is conveni^t to have it 
near the house, but it should not to witliin the 
4>here of offensive smeKs, or liable to the ra- 
pacity of vermin. Hornets are particularly 
hostile to beeSj^and wiK do the hiiye greot 
jury if su(lere<l to intrude. On this account it 
ia recommended by writers on bees, to destroy 
ffisir nests, and thus, as fin- as (;nn be done, to 
ri(bthe\icinity of such formidable enemies. 

APIUM, PAHSLEY, in*botany, a genus of the 
digyiiia order, belonging to tlicpcnandrin class 
of plants ; and in the nalurul method ranking 
under the 4ht)i order, uiiibeliatie. I'lie fruit is 
oval, (Old streaked ; the in\ olucmm consists of 
one leaf, and the ))etals are inflected. There 
are only two species, the culture of which is 
well known, viz. 1. Apium ^aveolens, or 
sinallage, or celery, a native of England ; and, 
2. Apium petroselinum, or common parsley, a 
native of Sardinia. ' 

Sinallage, when improved by culture, is 
termed celery, and there is scarcely u iiioro 
desirable root, cspeciallv as it is n winter 
sullad. It is aperient ami tonic. 

With ifespect to tlie 2d sort, the roofs and 
seeds of the lietrc.^iliniini are used in medicine, 
'rile root of parsley is one of tlie five aperient 
roots ; if libendly used, it is apt to occH.sion 
iliitiiluncies ; and thus, by distending the vis- 
cera, pro luces a contriiry elfect to that in- 
tendi'd by it ; the tiste. of this root is somewhat 
sweetish, with a light degree of warmtli and 
aruinatic flavour. 

At*fANATIC, a ferin applied fo that kind 
of refraction wliicli entirely corrects the aber- 
ration of the rays of light, und the colour de- 
pending on it, in contradistinction to the word 
achromatic, in which there is only a partial cor- 
rection of colour. 

APLUDA, a genus of the mona^cia order, 
belonging to the poljgumia class of piniils ; 
and in the natural metl'od Tanking under the 
4th order, graminn. 'J'he cnlvx is a bivalved 
gluma : the floscules of the fcinnle are se.ssile, 
find the male floscules are funiishfd with 

I iedunculi ; the female has no calyx ; the corolla 
las a double valve; there is but one slyius, 
1111(1 one cov'ered seed. The inab* has three 
stairiiiiH. Iliere are 4 specie.s. 

APOCYNDM, in botany, a pmis of the 
penfandria digjnia class and order. Corolla 
cHinpunulate : nectaieuu^ filaments five, alfer- 
natijig with the stamina. There are 14 species. 

APOGEE, ill astronomy, that point iv the 
orbit of a pb'.et, or tlic sun which is fuiiiiest 
from the earth. This term properly belongs to 
the ancient astronomy, which was much tak«b 
up ill asc(‘rtainiiig tlie apogee and perigte 
modem astronomers have laid aside th«‘.se 
terms, and instead of tht;m use the terms apj e- 
Hnni and perdielinm. ^ 

APOLOOljE,in literature, an ingenious me- 
thod of conveying insfructiou under a feigned 
relation, called a inorSl fable, 'ihe fables of 
A* sop arc a model of this kind of writing. 

apoplexy, a distemper in which the 
'patient is suddenl)t deprived of tiie exercise 
of all tlie senses, and of voluntary motion ; 
wliile a strong pulse remains wim a deep 
respirtition, attended with a stertor, and the 
appearance of a profound sleep. 
APOSTROPHE, in rhetoric, a figure by 


which the orator addresses a person eitlier 
absent or dead as if he was present; or ap- 
peals to angels and to men, to rocks, groves* 
Thus Adam in Milton's Paradise , Lost 
O woods, O fountains, hillocks, dales, 
and bowers, ' # 

With other echo, &c. 

APOTHECARY, one who practises the 
art of pharmacy. In London, the apotlieLaries 
are one of tlic city companies, and by an act 
which was made periietiial ip the ninth year of 
George I. 'are exempted from serving upon 
juries, or in ward an*ll parish offices. 1 ney are 
obliged to make up tlieir medicines according 
to the formulas prescribed in the college cfis- 
pensatory, and are liable to have their shops 
visited by the censors of the college, who are 
empowered to destroy such medicines a.s tliey 
think nut good. 

apparatus, a term used to denote a 
complete set of instruments, or other utensils, 
belonging to any aitist or machine: thus we 
say, a surgeon’s ai>paratu.s, a clieiiiist’s appara- 
tu.s, the apparatus of the air-pump, microscope, 
&c ' 

APPARENT, among matheniaticinns and 
astronomers, (lenofes tilings as they apfiear to 
us, in contradistinction from real or (rue : thus 
we say, the apparent diuiiiefer, distanci*, mag- 
nitude, place, figure, &c. bodies. 

APPEAL, in law, the rcinuial of a cause 
from an inferior to a superior court or judge, 
when a person thinks himself aggrieved by 
the sentence of the inferior judge. Appeals 
lie from ail the ordinary courts of justice to 
tlie house of lords. 

APPEARANCE, in law, .signifies a dc'- 
fendant's filing coimiioii or s).eeiiil hail, on 
any process isued out of a court of judicature. 

In persiiective, appearance is tlie projec- 
tion of a figure or body on tlie perspective 
plane. 

In astronomy it signifies the same as plia*- 
nuiiieua^or phases; and in physiology, ihe 
same, as phasmato. 

APPELLATIVE, in pummar, a noun, 
or name, which is applicanle to a whole .spe- 
cies or kind, as man, horse ; in contrac1i.stiiie- 
tioii to u proper name. 

APPELLOR, or Appellant, in law, lie 
who has conimifted some felony, or (jther 
crime, which he confesses, and appeals, ihut 
is, accuses his uecomplices. 

APPENDANT, in law, any thing that is 
inheritable, belonging to some mure worthy 
inheritance ; as an ad vow sou, common, or 
court, may be appendant to a manor, land to 
an oflice, tkc. but land cannot be appiuidant 
to laud, for both are corporeal inheritances, 
a^id one thing corporeal cannot he up) eiidaiit 
to another. 

APPLICATION, signifies the act of ap- 
plying one tiling to anofJu r by briiiging-thein 
nearer togetJier : tlius a longer line or space is 
nieasureir by the application of a less ; and mo- 
tion is determined ny the successive applica- 
tion of any thing to diflerent parts of space. 
The term is used in the operations of ariUinie- 
tic, geometry, &c. 

Application of one science to another, 
sipifles tlie use that is made of the princi))les 
of the one for augmenting and ))erfecting the 
other, 'llins algebra has been applied to geo- 
metry^ and vice versa, and both are made nse 
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of in illiiafrating and demonstrating (he pnn- 
oiples of mechanics, osh-onoiny, navigation, 
&c. See Orometry. 

APPOINT13E, in heraldry, (he same as 
; thus we uAj, a cross appointee, to 
^gnifjT diat which has two angles at the end 
cut olf, so as to ternwnate in points. 

APPORTIONMENT, in law, the divi- 
sion* of a rent into parts, in the same man- 
ner as the laud out of which it issues is di- 
vided: for 'example, if a person leases three 
acres of land for a cer^iu rent, and after- 
wards grants away one ncre thereof to another : 
the rent sh.dl be apportioned between liietn* ^ 

APPOSITION, in grammar, the placing 
two or moro substantives together, in tiie same 
case, without any copulative conjunction be- 
tween liiein ; as, ardebal Afexin deHcias da- 
mini. 

APPRAISING, the valuing or setting a 
price on goods. This is usually done by a 
sworn n])^)raiser, who, if he values the goods 
too high, IS obliged to take tliciu »t the price 
appraised. 

APPREHENSION, in logic, the first or 
mo.st simple act of the mind, whereby it per- 
ceives, oris conscious of some idea : it Ls more 
iisiiallv culled perception. 

APPRENTICE, a young person bound 
by indenture to some tradesman, in order to 
be instructed in the mystery or trade. By 
the laws of England, a master may be indict* 
ed, for not providing for, or for tinning away 
his apprentice; an^upoii complaint Ir^ a 
miLsler that he neglects his duty, an a])prcnlice 
may be rommitted to Bridewell, or be bound 
over to tlic sessions. By 5 Eliz. no person 
can exercise any trade in any part of England, 
without having served a regular apprenticeship 
of at least seven years. No trades, however, 
are held to be within the statute but such as 
were in being at the making of it in the reign 
of Elizabetli. 

APPROACHES, in fortificiitionf the WOTks 
thrown up by the Ijesiegers, in order to get 
neater a fortress, without being exposed to the 
enemy's cannon: such, in a more narticuhir 
inauiit'r, are the trenches, w'hicli .should be ron- 
ncetetl bv parallels, or lines of communication. 

AJ^l'KOPRlAJTON, the annexing a t»e- 
nefice to the proper and peqietual use of a 
religious house, bishopric, college, file. Where 
tlie king is patron, he may make appropriations 
himsell'; but in other rases, after obtaining liis 
licence in chancery, the consent of the onnna- 
ry, patron, and iiicuinbent is requisite. Ap- 
propriations cannot be assigned ov er, hut those 
to whom they are granted may make leases of 
the nrofits There are in England impro- 
pri^ions. # 

APPROVER, in law a person, vvho being 
indicted of treason or-felony, for which he is 
not in prison, confesses the indictment ; and 
being sworn to reveal ail the treasons and f^ 
lonies be knows, enters before the coroner his 
apjjeal against all his partners in the crime. 

APPROXIMATION, in ari^mctic and al- 
gebra, tlie coining nearer and nearer to a root 
or other quantity sought, without expecting to 
tie ever able to find it^ exactly. There are se- 
veral methods for doing this, to be (bund in 
mathematical books^ being notliing but infinitely 
conveiging series,, some approaching quicker, 
others slower towards tlie truth. 


By such an approximation the value of a 
quantity may be found, though not (o'the ut- 
most degree of exactness, yet suflioiently s»Tor 
practice, mibs 3=].41421d6G, &c. = 
approximating serieir 1 . 
4«5. or siqiposing equal to the seriesi-I- 

+i t ^4+ *=i+4iV‘'+x^«+4^ 

+2. -<+, &e. M 

APPULSE, in astronomy, the approach of 
a planet towards a conjunction with tlie ^nn, 
or of the fixed stars. 

. APPURTENANCES, in common law, sig- 
nify things corporeal and inco^oreal, that nii- 
pertain to anomer thing os principal ; ns ham- 
lets to a manor, and common of pasture ntul 
fisher>\ 

APSIS, in astronomy, n term used iiidif- 
fereiiUy fijr either of t he two poitiii of a pla- 
net’s orbit, where it i.s at the groatc.*;t or least 
distance from the sun or earth. Hence the 
line connty ting these points i.s called the lino 
of the apsides. 

APTENODYTES, in omitiiology, a genus 
rf birds that seems to bold the a a^ 
l!ie southern jiarts offhe v^rld aa|||fi|H|||0 do' 
in the northern. According to BHHjjr^tliis 
is the genus penguin. It is seC^lmy in 
tlie temperate and frigid zones on that siuo of 
tlie. cantor which it frequciiis. 

ACTERA, in the Linmeaii system ©f z«- 
ology, the seventh and last order of insects, the 
distiiigiiishin^har:u;teri.s(ic of wliicii is, that 
the in.secls c^prehended in it have no wings? 
such tire the louse, the tlen, the podiira, the 
ijionociilus, the acarns,thc spider, the scorpion, 
and the crab. 

AQUAFORTIS. This name is given to a 
weak and impure nitric acid, commonly used 
ill the arts. It is di.stingiiislied by the terms 
^e^//;/eand sinyle ; the single being only half the 
strength of tlie other, llic artists who use riie.se 
acids call tlie more concentrated acid, which is 
mncji stronger ei en than the double aqiiafoclis, 
spirit qf nitre. This di.siiiiction appears to be 
of some iitilitv, and is therefore not improperly 
retained by chemical writers. 

aqua lletjia. This acid is now' termed by 
clieni.AvS nitro-muriatic acid, brin^ composed 
of a inixtnrc of tlie nitric ana miinatic acids. 

AQUEDUC'r, a coiistnu-tion of stone or 
riinbf'r, on an uneven tract of country, ^ pre- 
serve the level of w*ater, and to convey it from 
one place to another. Some of the aqueducts 
built by tlio Romnns were very magnificent ; 
that constructed by Louis XI\^ for carrying 
tlic Biicq to yefsuillcs is 7000 iathoms long, 
with 2560 fathoms of elevation, and contains 
2^ arcades. 

AQUARIUS, in astronomy, a constellarion 
W'lucli make.s the ulcvcutli sign in the zodiac, 
marked tlms, It consists of 45 stars in 
Ptollmy’s Catalogue, of 41 inTl'yo'ho’s, ana ini* 
the Britannic Catalogue, of 108. ^ 

AQUEOUS httmwr^ or the watery humour 
of the eye, it is the first and outermost, and 
that which is less dense than either the vitreous 
or crystalline. It is traniparent and coloiirjess 
like water, and fills up 'die space tliut lies be- 
tween the cornea and the crystalline humour. 

AQUILLARIA, a genus of tlie jclass and 
order decandria monogynia. The essential 
character is, calyx five cleft ; corolla, none ; 
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I. Aranea Aqaaiica, or watt^r-ipider, fra- 
qnenta Uie fresh waters of Europe ; it is ftm* 
phibious. In the Avater its belljr^appears cover- 


produced *by a . disease in £is tir.e, wdiich 
..finally kills It. ‘ 

AQUtLEGIA, COLUMBINE, in botany, a 
f^enns, of the |«entagynia order, belonging to 
the cpolyandria class of plants ; and, in the 
natural metliod, ranking under the sixteenth 
order, miiltisiliquae. It lias no calyx; the 
petals are five, with a iiorn-like nectarinm 
inserted between^ each; and there are five 
separate rapsnles. There are five species. 

Alt ABIC (GIJM). This is reckoned the 

} >urest of gums, and does not peatly differ 
rein gnm ‘^negal, vulgarly called gum seneca, 
which is supposed to be the strongest, and is 
on this account, as well as its greater plenty 
and cheapness, mostly used ^ calico printers 
and other manufacturers- The best is of a 
white colour. It is good in (luxes and cn- 
tanrhs ;^aitd is osed for painting in water ro- 
lonnii^S||||«nis outlie plum and the cherry- 
tree jfllHIPbrly (he same qualities as gum 
arabic.'^AII these substances facilinte the niix- 
ture of oils with water. 

ARABJS, bastard icswr-rmstard i a genus 
of the siliqiiose order, belonging to the tetra- 
dynamia class of plants; and m the natural 
metliod ranking under the 39th order, siliqiiose. 
The generic mark consists in€l nectiferoiis 
glands which lie cn the inside of each leaf of 
the calyx. I'herc are 21 species, but none of 
them remarkable. 

ARAClIf.S, ill botany, tlie ground nut, a 
genus of tlie diadclphia decandriu class ; tlie 
flower is papilionaceous, having three petals ; 
the fruit is an oblong pod, contracted in the 
middle. There arc two species which ^ow in 
Pern, Brazil, and Carolina ; it furnishes a 
considerable article of food for the negroes, 
t .^RACHNOIDES, in^ zoology, a name 
given to those echini mar ini , or sea hedgehogs, 
whieh are of a circular form, but variously 
indented at file edges. 

ARALIA, in bobinv a genus of plants with 
isaceoiis flowers, and sucriilent berries, con- 
taining each a single oblong, and hard seed. It 
helongi to the pentandria jmntatji^nia class of 
liinmeiis. There are iiin^ ^ecies, most of 
them slirubs, and natives of China and Ame- 
rica; some are hardy enough to sbind our 
climate in shelteivd situations. 

ARANBAi i natural history, the spider, a 
genus rjf inserts of tlie order iiptera. Tli 
mouth N fiirnished witli short horny jaws; lip 
rounded at tlie apex ; feelers two, iruuirvecl, 
jointed, very acute at the ti^, rliibhed wiUi the 
genitalia in the male no nnteiinni ; the eyes 
are ^ight, or rnroly six; ilet eiglit, the uiius 
t furnished witli papilla;, or teats for spinning. 
They fix tlie ends of tlieir^tlireads by applying 
these nipples to any siibstfinre, and the thread 
lengthens in proportion as the animal recedes 
frun^ it. They cai^top the issuing of the 
threads by coiitractil^tlie nipples, and reas- 
cend by means of the claws on their teet« 
much in tlie same manner as sailors warp iip a 
rope. Naturalists enumerate upwards of fifty 
species of aranea, the most remarkable of 
vi'hi^h ure the following - 


its body, anj pi^vent the immediate contact 
of the water. This bubble of air is made the 
substance of its dwelling, whicK it constrncts 
under water : for it fixes several tlireads of fine 
matter, to the stalks of plants in* the water; 
and then ascending tp the surface, thrusts the 
finder part of its body above water, drawing 

back again with such rapidity, that it at- 
taches undemeath a bubble of air,|!ivhich it has 
the art of detaining under water, placing it 
underneath the threads, and which it binds like 
a covering around the air bubble, llieu it 
ascends for another air bubble ; and tlius pro- 
ceeds until it has constructed a large aerial 
apartment under water. It lodges during the 
winter in empty shells, which it shuts up with 
a web. 

2. Aranea Aviciilaria is a native of Ame- 
rica, and feeds upon small birds, insects, &c. 
'J'lie bite of this spider is accounted as venom- 
ous as that of the serpent 

3> Aranea Calycina lives in the cups of 
flowers, and catches bees and flies. 

4. Aranea Cucurbiiina has a globular yel- 
low belly, with n few black spots. It lives in 
tile leaves of trees, and encloses its eggs in a 
soft net 

fi.^ranea Diadeina i^the largest sj^ider 
this country produces. The abdomen is of 
an oval form, downy, and of a ruddy yellow 
colour. The upper wart is adorned with black 
and white circles and dots, having a longitudi- 
nal band in the middle, composed of oblong 
pearl-coloured spots. The legs are of a pale 
green colour, anniilated with dark piir|>le or 
black. It inhabits the birch tree. 

^ Aranea Fasniata, with yellow bands round 
the belly, 'and dusky rings on the legs, is 
a native of Barbary; and is as large us the 
tliumb. 

7. Aranea Fimbriata has a black oblong 
belly, with n white line on each side, and 
dusky coloured legs. It lives in water, upon 
die surface of which it runai|vith great swift- 
ness. 

8. Aranea Flolosericea has an oval belly 
covered with a dow'n, like velvet ; at the base, 
or under mrt, it has two yellow spots, it is 
found in the folded leaves of plants. 

9. Aranea li'ibyrintiiica, witli- a dusky oval 

belly, and a forked anus. The web of this 
.species is horizontal, with a cylindrical well 
or tube in the middle. ^ 

lO^Aranea Ocellata has three pair of eyes 

its diighs. It is about the size of the 
tarantula, of a pale colour, witli a black ring 
round tlie belly, and two black spots on the 
breast. It is a native of China. 

11. Aranea .Saecata lives in the groiiud, and 
carries a sack with its eggs, wherev'cr it goes, 
l^is sack it glues to its belly, and will rather 
die than leave it behind. 

12. Aranea Tanintula has the breast aqd 
belly of an ash colour ; the legs are likewise 
ash coloured, vvitli blackish rings on the under 
part: two of its eyes are larger than tlio other, 
red, and placed in the front ; four other eyes 
are placed in a transverse direction towords 
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tlic moutli. It is a aative of Italy, Cyprus, ance than.*:, Whea tfca ^ 

Baibary, anti the £ast latfiea Tlie taiantala tliroui^ioift, » c^Ma tiwt j{Sj|N 

iathe laiigeat of all (he European amdon ; but bap^n, the Weaai{b^^in^e lalbaM ' : 
tlie extnairdinB^ ayn^ma of aickneaa diffi- of eanuifratlbin but in ^ dKok'Catfn; And 
culfy of breathing, &intneas, &c. which are therefore it » a n^tln1elim1n^S|0ine dhUturs " 
aupposed to enaue from the bite of tbia ineect, to anppoae that tiiia curve ia th^ beat dgdio it 
as well as their aupposed cive by the power arches i% all case#; when in iieality it com- 
of music alone are^iow exploded, aa fabuldua. mdaly the worst This au^-ct ia ftilly mated^. 

There ia one particular in the history of in l)r. Hiitton^s Pdociplea of UridgeSjjirob. 6k 
spiders tliat deserves attention, viz. their 'power ARCS, equal, thoae which coiniia the 
of flight In the autumnal season thev ascend same number of degrees, and whos i sradii 
the air, and filf it with that infinity ot floatittg are e^ual. 

silky threads which ar#so consfnciiooa at that ARC, diurnal, that paii of a circle described 
season of the year. When inclined to make by a heavenly b<ray, between its rising and set 
these excursions, the spider ascends some ting; aa the nocturnal arch is that described 
eminence,^. is the top of a wall, or the branch betoken its setting and rising; both these 
of a tree: and turning itself with its bead are always equal, 

towards the wind, .ejaculates several threads, qf pro(fressi(yn or tSf'eciion, an arch 

and rising from its station, commits itself to the zodiac, which a planet seems to pass 

galo, and is thus carried far beyond the beighfe^;^. when its motion is according to tlie 
ol the loftiest towers. When satisfied wii»^|J^s. 

their jonniev and their prey, they snfler them> ARCH CRY, the art of shooting with a bow 
selves to tall by ceiitracting their limbs, and and arrow; an art of which the English have 
gradually disengaging toemselves from the always been reckoned fond, and in which they 
thread that suppoits them. have excelled. Many of the nneieut kings 

AllCrrEU, in civil law, is a judge ap- matly encouraged tlie practice of archery, 
pointed by tlie mugistratef or chosen by the Hence Edward 111, ordered a coid|»laint to l>e 
jtarticH at variance, to decide tlieir differences lodged against the sherifl' of Tendon, for {ler- 
according to law. TJiere is u diflereiice be- niitting other useless games to be pursue<|, 
tween an arbiter and an arbitrator; tlie former when the leisnre time of his people upon holi- 
niiist judge according to the usages of the law, days ought to lie spent in the recreations ot 
but the laltcr is allowed a discretionary archery. In the reign of Edward IV. an act 
power. was made that every Englishman should have 

AUBITRATION| a power giv^en by two or a Imw of bis own height to be made of yewq 
inori: contending parties to some person, or hazel, ash, &c. : and mounds of earth ivere or- 
persons to determine the dispute between dered to be made in every township, and the 
them : if tlie two do not agree, it is usual to add inhabitants to practise archery, under certain 
Ihut iinotlier person be culled as umpire, to penalties. 

whose sole judgment it is then referred. The 'Hie. Artillery Company of London are the 
submission to arbitration is the aiitivwity given remains of Ihe aiicicnt frateniity of bow men, 
by the parties in controversy to the arbitrators, or archers. Tliere arc several companies of 
to determine and end their grievances; and archers in England, as the Woodmen of Af« 
this hciiig a contract or agreement, must not den ; and in ikotland there is the Royal Com- 
be strictly taken, but largely , accoading to tlie pany of Archers, whieli consists of upwards of 
intent of tlie parties submitted. JUOO members, among whom are most of tlie * 

AftBrrUA'fOR, a prinite extraordinary Scottish nobility, 
jmlgc, chosen by th<^ mutual consent of [nirties, ARCHIL, a moss of a grey colour^ which 

to <letcriuine controversies between tbciii. Ar- grows on the rocks in many parts of the Archi- 
bilrutors aie to award what is equal between pelago, and on the w'estern coast of England. 
?)oth parties, aniL the perromance must be It yields a purple tincture, fugitive indeed, but 
lawful and jmssible. An action of debt may very beantilul, which is the be.st chemical test 
be brought fur money aj^judged to be paid by fur acids and alkalis, and is known kry tlie 
nrbitrator.^ name of tincture oijifmus. By the addition of 

ARBUTUS, the sfrawbeiTy-tive, in botany, tin it is rendered durable as a dye, and it then 

♦ genus of the deenndria mouogyiiia class of a{>piYKiches to scarlet. Archil however is most 
anls. The essential character is, calyx five riniiiiioiily used to give a bloom to pinks and 
parted ; corolla ovate, diaphanous at (lie base : other colours. It readily gives out its colour- 
capsule five celled. The Ihiit is a runiidish ing mutter to water or utiy spirit 
hcriT, containing five cells, and is edible. ARCHITECT, a person skilled in architec- 
Tlu4e are ten species. ^ '■ tore, or the art of bnil.ding ; who forms plans 

ARC, in geometry, |)art of the circumference and designs for ejifice.s, conducts the work, 
of a circle lying between two jHiints, by which and directs the artificers employed in it, A 
(he quantity of tlie whole circle, or line, or thorough knowledge of mathraatics, is an in-* 
sometliiiig else sought may be found. dispensable qnnlification in an architect ; ho * 

ARCH qf* equilibration is that which is in should also bd exjpeilin jierspective draU'ing. 
tDqiiilibrium in all its parts, horing no tende.ncy ARCHITECTURE, is the art Of building, 
to break in one part more than in another, and or tJie science which teaches the metliod of 
n^liich is therefore safer and stronger than any erecting buildings, either for habitation, ide- 
sthcr figure. Every particular figure of the ex- fence, or ornament If is an art of the first 
( ados, or upper side of the wall above an arch, necessity, and almost coeval with the liiimnn 
requires n pccnliar curve for the uoder side of species.’ Man, from seeking shade ajpd shelter 
the itself, to form an arcli of equilibration, under the trees of the forert, soon felt the ne- 
so that tlie incumbent pressure on every part cessity and saw the utility of bending (hem to 
riay be proportional to the strength or resist* more commodious forms* than those in which 

• . b' 
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he found them disposed by nature. To huts 
mads of trees nnd branches leaninjc together 
at top, and forming a conical bgnilp plastered 
with* mud, succeeded more convenicAit, square, 
roofed habitations ; the. shies of these habita- 
lions, and the inner sup^rts of the cross beams 
of the roofs, beinir trunas bf trees ; from t^lem 
were derived mose beqiitiful, symmetrical 
columns, the Orders of Architectrtre, 

Althoi^h this art was cultivated by the 
' ancibnt Egyptians, Assj^'rians, and Persians, 
yet the Greeks justly claim the honour of hav- 
ing raised the first struct tires in which elegance 
and symmetry were combined with comfort and 
convenience in the plan. 

Tlie established five orders of architectnre, 
the Tuscan, the Doric, the Ionic, the Corin- 
tliian, and tlie Composite, were brought to per- 
fection nifJer the Greeks and Romans. Modern 
efforts ha\e added little or nothing to the 
beauty and symmetry of these rolunins, and 
the parts dependent on them ; but much has 
been done in the internal improvement ofmaii- 
■ious and houses. 

OF THE FIVE ORDERS. 

The Tuscan Order. 

Although tliere arc no ancient remains of it, 
this order is generally placed first on account 
of its plniiineHS ; and Vitrnviii.s only mentions 
in an indistinct manner the general propor- 
tions of it. The Trajan and Aiifoniiie columns 
ill Rome are commonly called Tuscan, though 
uey have eight diameters for their height, and 
tlie toms and cafiitals do not exhibit Tuscan 
plainness. It is probable tlie I'uscan is only a 
simplification of the Doric, of which there are 
so many ancient remains ; but to Tuscany it 
evidently owes its name. 

Its proportions are, fourteen modules or 
seven diamfders for tlie height of the column ; 
tliree modules and a half for tlie whole entabla- 
ture, which divided into ten equal parts, three 
are for the height of the architrave, tliree for 
the frizc, and lour for tlie cornice : tlic capital 
is in height one module. 'I'lie base, itichidiiig 
tlie lower cincture of the shaft, is one module ; 
and the shaft, is twelve modules. For interior 
use the height of the column may be fourteen 
modules and a half, or fifteen modules, and the 
incre^ may be in the column only. 

The Doric Order. 

Tlie origin of fins order is ascribed to Doiiis, 
who built a temple to Juno, in tlie ancient cily 
of Algos. But afterwards. Ion, who built a 
temple to Apollo in Asia, fixed tlie proportions 
of it; and being guided by the example of na- 
ture in tlie structure of man, gave six times tin 
length of the foot, or diameter of its base, for 
the height 

• Tlie practice of the moderns allow^^ eight 
diameters, with a base ; an addition no less 
useful than ele^nt Some of the most ancient 
cohimns of tliis order ^'are fluted, and some 
squared oft 

T|ie place and form of the triglypli, an or- 
nament peculiar to iliis order, are both evi- 
dently derived from the ends of projecting 
joints, laid from the inner (o the outer walls of 
buildiugh. When as much of .the timber as 
ap|ieared unlianl^me was cut olT, tablets like 
Che trigiyphs now in use, were fastened on the 

ed ends, and produced a pleasing effect 


The triglyphs, ioterjoists, and metope, in Do- 
ric work, bad their origin from the disposilron 
of the timbers in the roof: aRerwardi^ in other 
works, some made the rafter^ that wera per- 
pendicnlar over the trigiyphs to project .out- 
ward, and carved their projecture ; hence as the 
trigIy^phs arose from the, disposition of tlie 
joi^, so tile mutules under tlie corona were 
derived from the prqjecttare of the rafters; 
wherefore, in stone or marble structures, tlie 
miitnles are represented decli^iing, in hiiitation 
of the rafters; and aljio on account of the drop- 
pings from the eaves, it is proper they should 
have such declination. The skull of the ox is 
pecnliar to the Doric order. 

According to the modem proportions of this 
order, the height of the column, including its 
capital ami base, is sixteen modules, the 
height of the entablature four modules, which 
being divided into eight parts, two are fur the 
architrave, three for the frize, and three for the 
comice * the base ^vill be one module in height, 
the capital tliirty-two minutes, or little more. 

The Ionic Order. 

Vitruvius ascribes this order to Ion mentioned 
above, but it is more probable that it had its 
origin from tlie people of Ionia. Tiie Ionic 
rohimn is more slender than the Doric, but 
more graceful. Its ornaments are elegant, atid 
in a style between the richness of the Corin- 
thian, and tiic plninnes-s of the Tuscan. The 
geiieral appearance of it is simple, yet graceful 
and majestic, whence figiirutiiely it has been 
compared to a female, rather decently than 
richly clad, whose locks of liair decorated with 
flowers, are represented by tlie volutes of the 
capital, ornamented with festoons. When 
Hermogeues built the celebrated temple of 
Bacchus, at Teos, lie rejected the Doric, after 
the marbles had been ])re]ftred, and adopted 
the Ionic in its stead. And, indeed, the ailll- 
ciilties of adjusting the miitnles, metope, and 
triglyphs lii Doric buildings, together with tiie 
heavy appearance of that order, naturally would • 
cause the Ionic to be preferred. Dentelea, 
which urc peculiar to tliis order, represent the 
assets, or small rafters tliat support the tiles i 
on the ancient Ionic columns, and volutes are 
usually placed |)arallcl. andtto Michael Angelo 
is ascribed tlie executing tliein on aa angular 
plan, though it is certain that some reinain.s of 
antiquity furnish similar examples. The iiiodeni 
proportions are ; eighteen modules for the 
height of the column, and four modules, or f(|^ 
and a halt^ for the entablature. I'he capital is 
twenty-one minutes, nnd the base thirty niiinitrs 
in height; the shaft may be plain, or fluted with 
twenty, or twenty-four fliitings, whose plan 
should be a little more tlian a semi-circle, nnd 
the breadth uf the fillet between them, one 
third of the flute. 'J'lie ornaments of the 
capital are to correspond with the fliitings of 
the shaft, and thi re must be an ove above the 
middle of each fluting. The entablature being 
divided into ten cquaF parts, three are for 
the archrtrave, three for the frize^ and tour 
for the cornice. In interior work, where deli- 
cacy i.s reqiiired, the height of tlie entablature 
may be reduced to one fifth of the height of the 
column. 

The Corinthian Order, 

The Corinthian order, which is tlie finest of * 
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all the orderi, haa evidently arisen from the two 
former, having nothing peculiar to itself except 
tlie capital, the oiigia of which is given nnder the 
\v<^ ABACfTS, ^amossi calls it the virginal 
order, from the delicacy) tenderness, and beau- 
ty of the whole composition. The most correct 

are to be collected from tlie Stoa, the arch of 
Adrian, the monument of liysicratusatAtheas, 
the Phatheonof Agrippa and ^e three cohininsof 
theCafnpo Vaccjno at Rome,paFticiilarly the last 

Hie modem proportions of this order are 
the following : twenty dlodules for the height of 
the column ; the entablature, five), modules ; the 
base one module, and may be either Attic or 
Corinthian, The capital is seventy minutes 
in height ; the proportion in the entablature, ia 
the same as in the Tuscan and Ionic orders. 
If tlie entablature is enriched, the shaft of the 
c:oIumn may be fluted, and the flutings may be 
fitted to one third part of their height with cab- 
ling ; and in rich decorations, fiie cabling may 
be composed of reeds, husks, ribbons, flowers, 
&r. 

The capital is enriched with olive-leaves, as 
are almost all the antiques of this order at 
Rome ; the acanthus being seldom employed, 
but in the Comimsite. TJie entablature may be 
reduced to two-ninths or one-fifth of the height 
of the column : in which case it is best to use 
the Ionic entablature, or reduce the denteles 
of the comice. 

The Composite Order, 

In a successful attempt at pleasing variety 
and novelty, the Romans produced the com- 
posite order, by combining the proportions and 
enrichments of Corinthiap, with the angular 
volute of the Ionic. 

The omission of the upper row of leaves in 
tlm capital, and the addition of the Ionic volute, 
give^ it a bolder aspect than the Corinthian ; 
uniting elegance and a very pleasing projec- 
tion. In tht triumphal arches of Rime, erected 
at the height of its splendour, it was used with 
a happy efiect, as well as in many other ex- 
amples in that city. 

'J'he height of the column is twenty modules, 
according to modern proportions ; mat of the 
entablature five modules; the capital is 
seventy minutes in height. The base mea^ires 
the same as in tlie Doric and |onic ordei^; 
and as the module is less, all its parts will be 
more delicair. The shall may be enriched 
^with twenty or twenty-four fiulitigs, and the 

I irincipal members of the entablature may 
lave tne same proportions as in the two for- 
mer orders. 

• Different Parts of an entire Order, 

Every’ order consists of three divisions ; the 
pedestal, the column, and tlie entablature. The 
ftedestal consists of a base or plinth, the dado, 
and the cornice. 1'he pedestal is used to' elevate ^ 
the column to a nedbssary height The column* 
includes a base, a shaft, and a capital* The 
entablatiire consists of an arthilrave, a frixe, 
and a cornice. The plinth if so called from a 
jirick Of flat square stone, on wliich columns, 
in the early state of architecture, were orinnafly 
placed. The datfo, or dSis, is so called from 
Iieing of the form of a cube. The cornice is 
from corona a top, or samnpt The base of 
the culuiuu is its foundation. The shaft is 
• , F 2 


tluit straight part of a column, comprelietided he> 
hvecn the base and capital, resenwling a [^lar 
'Jbe capMw 80 denominated from capnt 
bead ; tft abacus ia the upper member of the 
oolnmn, and serves as u^overing; .The tftclA* 
traps is so called frotn two Greek words, 
signifying, ** printipal faeani,’* on accoont of 
tlie arclutrave being tlie ^ncipal support to 
the entablature. Theinxe is a laige flat face, 
which was sometimes enriched with the figures 
of animals, and ia so called fixim a Greeliword 
signifying a fringe or border. 

Sohie of the smaller members are, (1.) The 
Innis, which is the swell above the plinth. (3.) 
Hie astreufaf, a small round member in the 
foVm of a nng, which terminates tlie extremities 
of the column. (3.) The scotus is a hollow 
moulding used in bases, and receives its name 
from (he strong shadow pr^uccd^y tlie cow 
cavity. Each column has its particular base ; 
the Tuscan base is (be most simple, having 
only a torus and a plinth* the Doric has an 
astragal more than the Tuscan. To the Ionic 
base the torus is Inrger on a double scotia, witli 
two astragals intervening. The Corinthian 
base has two (onises, two scotios, and two 
astragals. In the Composite l^e, there is one 
astragal less than in me Corinthian. Corona 
is a large flat member in a cornice used to 
s<;reen the under parts, and to prevent tlie ruin 
from running down the column. The name of 
soffit is given to the under part of the corona. 

The diminution of Columns, ^ 

Columns are generally dvuinislied one-sixth 
art of their lower diameter, which diminution 
egins at one third part of their height. iSome 
architects allow a small swell in tlie lower 
imrt of the middle division of the pillar. 

But in columns from fifteen to twenty feet 
high, tlie lower diameter being divided into six 
parts and a half, take five parts and a half for 
the diameter at the top. Columns from twenty 
to tliirty feet high are diminished one-seventh. 
From thirty to forty feet, the lower diameter* 
being divined into seven parts and a half, sii^ 
and a l^lf may be taken for the upper diameter ; 
and from forty to fifty feet high, (hey may 
be diminished one-cighth part, and sp on ii| 
proportion. 

Pedestals, Pilasters, Ifc, 

Pedestals consist of three principal pairte^ 
the base, the die, and the comice. ^ No par- 
ticular proportions can be assigned for theiii : 
blit it is common to give them from oiie-thira 
to one quarter of (he height of toe cpluiqq an4 
entablature, which beiqg cjiridccl iptp nine 
parts, two aye for the base, qne foy the cornice/ 
and six for the die, which is of equal dimen- 
sions with the pUgth pf the column. One p/> 
destal is Sufficient for two columns placed 
togdher, and a continued pedestal wimpviw 
jectiqns in the cornice, under each colnrnn, » 
mast be used for a (mlennade or peristyle. 

Pilasters follow m their parts (lie orders of 
columns, and admit of a like diminiitioxl, but 
aye square instead of round in their plan. ^ 
Pilasters are employed in interval decora- 
,tipns to save room, and seldom project beyond 
the solid wall, above one, quarter of their 
diameter ; and someti^s ^ey are shea on the 
external port of building alone, and also 
witli colomns. When j^laced behind, and very 
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Mr columns they need not project above one 
dij^ht part of their diameter/ 

Attics.'-'In Athens, where tit « was for 
ma||y ages a rnle to conceal the rooft of build- 
ings, attics had their orij^in. A line of low 
columns and pedestals, or of Columns and 
ballisters, may De«mployea for thid- purpose. 
They should be less in height than one-third of 
the order in which they are placed, but not 
lower than one-quarter. If the attic is com- 
*posed of a low order, the base and cornice 
may have the same mouldings as the pedestals 
of the columns, and with the die, bear the same 
proportion to each oilier; and when they fonn 

t blasters over the columns of the building, the 
ireadth df tiie bases must not exceed the 
npfH'r dill meter of the columns which tiiey sur- 
mount. 

CHryatiiTt^s.— Representations of the human 
figure, the male called Persiuns, and the female 
Carians, or Caryatides, have Oeen enijiloycd 
to support the entablatures of buildings, 
lliese were invented and used in memory 
of the captivity of tlie Persians and Carians 
by the Antheniaiis. The Persians inav be 
of any size, with a Doric entablature, bear- 
ing the same proportion to the figure as to 
coliimns of tlie same heigiit ; but the Caryatides, 
or female lignres, ought to have Ionic or Co- 
rinthian entiiblatures, and not to be larger than 
life. 

Gothic ArchilectuYe, 

* Gothic is a general term for that arcliitectiire 
wliicli was furmefly used in Pnglnnd and on 
the continent. Rut tlie ancient buildings in 
this country ure more accurately divided into 
Saxon, Nonnan, and Saracenic. When the 
llunruis invaded Britain, they found no places 
corresponding with our ideas of a city, or town. 
Dwellings, like those of the ancient Germans, 
were scattered over the country, and generally 
situated on the brink of a rivulet, for the sake of 
water, or on tlie skirt of a wood or forest, for the 
purpose of hunting and providing for their cat- 
tle. These inviting circumstances being more 
conspicuous in some parts of tiie country than 
in others, the princes and cliiefs selected the 
most agreeable spots for their residence. 

When the Romans began to Ibriii settlements 
and colonies in this island, a sudden and re- 
markable change took place in the style of 
archilectnre. 'J'bey not onK built a consider- 
able number of solid, convenient, and mag 
iiificent edifices fi-r tJieir own acronimodation 
but also exhortt'd and instructed tlic Britons to 
follow their example. Soon after tliis, how'- 
ever, arcliitectiire, and the arts connected with 
.t, began sensibly to decline in Brit tin. This 
trosc, perhaps, partly from the builiiing of 
Coiistuntinople, which ut(r:i^,^d the most cele- 
biated architect-!^ to the ^^st: but the abnost 
totil ruin and neglect of arcnitecture in this 
isk nd, may doubtless be attributed to the final 
departure of the Honianf. The natives, awl 
the descendants of Roman and British parents, 
having .neither skill nor courage to defend their 
unrtierous towns, for^i, and cities, suffered 
tliem to be plundered and destroyed by their 
ftTocious invaders, the Scots, Piets, and Sax- 
ons ; who, having no taste for the arcs, com- 
mitted the most wai^Oii and extenci\tf devas- 
Udons. ^ 

I'he Saxon arcldle^turc was the Roman 


architecture in a decayed state. ^ Hw Saxona 
having the Roman buildings continually before 
tlieir eyes, employed workmen to Wld their 
edifices in a similar mannec.' 

The clmnicteristics of jSaxon architectiire, 
ai^, the semi-circular arch, and short, thick, 
massive columns. It has no pinnacles or 
pointed ornaments, no delineations of arms, 
nor statues, except in relief. The best Bjxci- 
men of this stvle u the north transept of Win- 
chester Catliearal. * 

The Norman architecture differs from the 
Saxon chiefly in its increased proportion, and 
in the magnitude and massiveness^ of its build- 
ings. arches highly ornamented witli figures of 
angels, fruit, animals, &c.— Subjects serious 
and ludicrous promiscuously blended together 
walls without buttresses, arches supiiorted by 
solid, clumsy pillars, with a regular busc ami 
capitiil ; the capitals adorned with carvings of 
folii^c and animals ; the columns with small 
half columns joined to them, the surfaces orna- 
mented with s[)irals, squares, netw'ork, and 
figures in relievo. 

Saracenic or Gothic Architecture, the marks 
of which are its niimerutis and pronuneiit but- 
tresses, its lofty spires and pinnacles, its large 
and ramified windows, its ornamented niches 
and canopies, the sculptured saints and iuigels, 
the delicate lace-work of its fretted roofs, and 
an indiscriininate profusion of ornaments. B jt 
its most distinguishing characteristics are the 
small clustered pillars ; and pointed arches, 
formed by the segments of two iutersecting 
circles. 

Florid Gothic. On the death of Eleanor, 
wili* of Edward I. in 121)0, this inonurcii, to 
show respect to the memory of his queen, caus- 
ed a magnificent cross to be erected at every 
spot, wiierc her body and the funeral procea- 
81011 haltetl. Most ul these crosses ]iu\e since 
been d« stroyed they were profusely deco- 
rated vvithp sculptured oriiainents. Those at 
Northampton, Geddington, and Waltham, are 
the most perfect which yet remain. This kind 
of workiiianship was particularly adaptefl, by 
its richness, Ibr screens and altar-pieces, and 
the lesser parts of the Gothic structure. Elabo- 
rate canopies, ornamented pinnacles, and 
octagonal niches and stalls were introduced, 
with the crocket ornament .stealing up the 
angle, till the pyramidal point wus crowned 
with a larger flower, or pine-apple, — while pen- 
dant decorations of fruits, flowers, and embN- 
zonry were seen in nil parts, ^iilptures of 
.small imageries w'ere introduced [ft the fretted 
loots of the principal aisles and chancel. 

Modem Architecture. ^ 

Gothic architecture began to decline from 
the time of Henry Vlll. A st) le in w'liich the 
Grecian and Gothic were mixed together then 
prevailed, but in the sixteenth uimI seventeetii 
cental ies the chaste architecture of the Greeks 
and Homans vva.s revived. The first irnprove- 
nients took place in Italy, w'lience tliey passed 
inte other jmrts of Europe ; and though the 
Ifiilians were long accounted the first architects, 
Ktigland iiroduced Inigo Jones and Sir Chris- 
topher Wren, .who bold the most exalted 
station. 

The banqueting-house at Whitehall c^iieen 
Katheriiie*8 clianel at St. James's ; the pinvxa 
of Covent Garden, and many other "pibtin 
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biliidjilga arc monnmenta o* the taste aad skill neatli reddish. It inhabits dry open plncesi 
Inigo Jones. on the summits of the Alps and Pyrenees; 

'llie ehtirclies, royal courts, stately balls, feeds natprapy on roots, herbs, and insects ; 
ma^zincs, palaces, and public structures de- when tanftsd it will eat any thing that is offered ; 
signed by Sir Christopher Wren, are proud drinks little ; baskk in we sun ; lives anlbog 
tr^hies of British talent. If the whole art of small tribes, \vith a centinel placed to give no. 
building were lost,rit might be again recovered Cice of dAiger, which is done with a hiss ; forms 
in the cathedral of <SV. Pftulf and in tiiat grand a burrow with inuny'chanioers and entrunres, 
historical pillar called tiie Monument. To for tlie summer ; another lined with soft graas, 
these we snpemdd Greenwich Hospital. CheU in which it remains torpid during winter ; it 
sea Hospital, the Theatre at Oxford^ ^Trinity eats with its fore paws; walks on its heels, 
GoU/eye Library, and Emrnapnel ColM/e, Cam- often erect; is easily caught when out of his 
bridm ,* the churches of SU Stephen in 1Va/~ burrow : in n tame state very destnictiye of 
Srooh, St. Mary-le-6ofr. and FIFTY-TWO others food, ciutlies, furniture, &c. ; and iu winter 
in London, serve to immortalize his memory, kept awake wdth dilliciilty, even in wnrm rooms. 
While we contemplate these, and many other 2. Marmot Quebec, is rather larrtr than a 
public edifices erected und repaired under his rabbit, with short ears and a round head. It 
direction, we are at a loss wnieU most to ad- inhabits Hudson’s Bay and Canada. 3. Mo^ 
mire — the fertile ingenuity, or tlic persevering nax, or Maryland marmot, is found in various 
industry of the artist ^ ^ parts of Nortli America, and in its habits and 

The architerbiml history of tlie eighteenth nmnners resembles tliat already noticed. The 
century differs from Unit of preceding ages in marmot when tak(‘ii young may he ensily do- 
two essential circumstances. mcslicated, uiid is often tiiught to piny niimer- 

1. The pM’c Imildings, erected during this ous rnonkey-like tricks, 4. Arctoniys Bobac, 
period, ure, in general, not so grand and mas- or grey marmot, this species is of the size of 
sive as those of some foniier periods. But the Alpine marmot, and is found in Poland, 
while they fall short of splendour and niagnifi- Russia, and among the Carpatliian hills. iS. 
cence, they are superior to most ancient struc- Citillus, or variegated marinot, is the most 
tures in simplicity, convenience, neatness, and beautiful of all the species. It inhabits Bo- 
eleganre. hernia and other parts of (vermany, from the 

£ Private DweUinrjs have been made more bunks of tlie VVolga to India and Persia, 
spacious, convenient, and agreeable to a cor- through Siberia and Great Tartary to Kam- 
rect taste, than in any preceding period. ,The ^hatka, an«l even the continent of America. It 
liberal use of glass, in modern buildings, con- is not certain that these sleep in the winter, 
trihiitcs greatly to their beauty and c.imfort, like others of the Arctomys^enus. They breed 
and is a point in which the ancients were to- in the spring, and produce from five to eight at 
tally deficient. In descending iu the various a time. 'I'liey are said* to he irnscihie and 
minute details of human dwellings, especially quarrelsome among themselves, and their bite 
tliose wiiirJi have retercnce to elegance and is very se\ ere. They feed not only on animal 
enjoyment, it is obvious the artists of the food, but on small birds and other animals, 
eighteenth century exceed all others. which they will kill. They are easily tamed, 

ARC'l'lC, in astronomy, an ejiithet given to and will grow familiar in a few' days. They 

the north pole ; and likewise to a circle of the cxtreinelv clean, and after feeding, 

sphere, parallel to the equator, und 23 degrees generally wash their faces, and clean theiv 
2S minutes distant frowi the north pole. liir. • 

ifliCriUM, the ImrdocJc. in bohiny, a genus ARCTOPUS, in botany, a genus of the 
of the syugencsia polypimia mqualis class of polygamia dia'cia class of plants, the general 
plants ; the common calyx of which is globose umbel of which is long and unequal ; the partial 
and imbricated ; the compound ilower is tnbu- umbel is shorter ; the involiicra consist of five 
luted und nniforin, with equal liermaphrodite leaves; the corolla of five petals; the fruit is 
corolhilui: the proper flower is raonopctaloiis single and bilocidnr, and stands under the re- 
and tiibuloiis, with a slender and very long ceptacle of the flosuile ; the seed is single, cor- 
tnbe ; there is no pericurmuni ; the cup is con- dated, and acuminated. There is hut one 
nivent, and the seed single, vertically pyramid!- siiecies. 

cal, and crowned with a simple down shorter ARCTOTIS, in botany, a genus of the poly- 
than the seed. 'J’here are two species ; viz. (^inia necessaria order, belonging to the syrige- 
the Lada and Bardaiia. ne.sia class of plants ; and in the natural metJioJ 

ARCrOAlYS, the marmot, a genus of ranking inider the 49tli.order, composite disi 
quadrupeds differing very little from that of coites. The receptacle is bristly ; the coror . 
inns. Tiie (generic character is ; front teetli of the i^ppus is pcntaphyllous ; and the caly 
twro in each jaw, strong, sharp, and cuneated ; is imbricated wdh scales loose at the top 
grinders in the imper jaw, five on each side ; There are 1 1 species ; natives of Ethiopia, oi 
in the lower jaw four ; clavicles or collar bones the^ape of Good Hope. * 
perfect They are diurnal animals ; feed on ARuTIJRUS, a star of the drst magnitiid • 
roots, grain, and fruits, which they often col- in tlie skirt of Bootas, so called from its beir^ 
lect in heaps. They reside in supterraneons near the tail of tlie bear. It is supposeci to be 
boles, and become torpid in the winter. The tlie nearest fixed^ star to our system visible in 
head is gibbous, or rounded, with short eura, the northern hemisphere, 
or none; body thick; tail short; hairy; fore ARDGA, the iiERdhi, a genus of the order 
feet four-toed, with n very short thumb ; hind • of grails. 4ffhe general characters of this 
feet jive-toed ; coecuin laige. There are eleven order are : the bill is straight, sharp, long, and 
specidls, of which tlie following are the most compressed, with a furrow from the nostrils 
remarkable. 1. Arctomys marmota, or Alpine to the point; the nostrils are linear, and the 
marivot ; earr snort, round ; body brown, be f?et have four toes. Under this fM>nus Lin 
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nflsufl compreliendB the gras or crane, the cico- 
Ilia or stork, and the ai^en or heron. There 
are 79 siiecies, of which tlie foil6h'ii4ir are the 
niosh remarkable. •, 

1. Ardcu Americana^ or hooping crane of 
Edwards, is a native ofAuirTica. Tl^ .crown 
of the head and tefiiples are naked and papil- 
loiis; the forehead, nape of the neck, rfnd 
prime wing feathers, are black, bat the body is 
wliitey They lajr two white eggs, and sit 90 days. 
* 9. Ardea argil, or hurgii, of Ives, is a very 
large species; from tip to tip of the >vin£^s, 
measuring ]4 feet 10 inches, and fVoni the tip 
of the bin to the claws 7 feet and a half ; the 
bill is 16 irclies round at the base, of ditferent 
cmlonrs, and of a triangular shape ; the feathers 
of tlie back and wings are of an iroh colodr, 
those of the -Ijreast Ike belly a great 

deal of down, of a dirty white ; the legs and 
half tlie tiiighs are naked : the naked parts fall 
three teet in len(|th. This monster inhabits 
Bengal. On opening one of these, a terapin, 
or lund-tortoise, 10 niches long, was found in 
its craw, and a large male black cut was found 
entire in its stomach. 

3. Aniea ciconea, or while stork of Ray, 
has naked eve-balls, and black prime winged 
featliers. The skin below the feathers, as ah 
so the beak, feet, and claws are of a blood*co- 
lour. It is a native of Europe, Asia, and Afri- 
ca, and feeds upon amphibious animals. It is 
such an enemy to serpents, that it is reckoned 
almost a crime to kill a stork. l*Vom this fa- 
vourable trealmenty they are seen in Holland 
and the Low Countries walking unconcerned 
in the middle of tlie streets. 

4. Ardea garzetta, or egret, is crested be- 
hind ; the body is white, tlie beak black> and 
the feet greenish. It is a most elegant bird. 
It weighs about one pound, and the length is 
94 inches, to the end of the legs 39. It is a na- 
tive of the East ; but was once common in Bri- 
tain. 

• 5. Ardea gnis, or common crane, has a na- 
ked papillous crown ; the prime feathers of the 
wings are black ; the body is ash-coloiired. 
This species is met with in great flocks through- 
out northern Europe and Asia. They feed on 
reptiles of all kinds, as well as on green corn. 

6. Ardea herodias, or cristata maxima of 
Gatesby, is crested behind, has a diisky-co- 
loiired back, reddish thigli^ and the br^^^ast 
speckled with black. It is four feet and n 
half when erect ; is a native of Virginia, s.ad 
feeds upon iish, lizards, &c. 

7. Ardea lencogeranos of Pallas, or the Si- 
berian crane of Pennant, is i'onr feet and a 
half when erect The bill is red, the irides 
are white ; the plumage is white as snow, ex- 
cept the ten first greater quilb, with tlie coverta 
of them which are hlnck ; the legs are long 
dlid red. This S|Kcic8 inhabits the manhes 

• and lakes in Siberia. It makes its nest among 

. the reeds, and lays two. ash-coloured eggs, 
spotted with brown. 

8. Ardea major, or common heron, has a 
black crest depending from the back part of 
the head, an asli-coloucbd body, and a black 
line on the neck and breast. It^ a native oL 
Europe. It builds in trees, and sometimes in 
high cliflis near the sea, commonly in 
roinnany w<th others, like rooks.. It was for- 
merly in tliis islsiftd jpinie ; lierOn-hawkiiig be- 
ing H iavourite diversion of oiir ancestors. 


9. Ardea pavonia, or the crowned crane, 
has an erect bristly crest, with the temples and 
two wattles nakedl It is a native of tbe coast 
of Guinea, and remarkably tame. 

10. Ardea stellnris, or the bittern, has a 
smooth head, and is varigated through the body- 
with dark oolonred sp^ Of diflerent sizes. 
It is a native of Enn^ and rahabits the Ibn 
conntries. It flies principally about the dusk 
of the evening, and rises ^ a miral ascent, till 
it is ^uite out of sight tne tood of the bit- 
tern is chiefly frogsi Its flesh - has tlie flavour 
of the hare, and nothing of tlie fishiness of that 
of the heron. 

11. Ardea violacea, or crested kittem of 
Gatesby, has a white crest ; the body is varie- 
pted with black and white, and bluish below. 
These birds are found in Carolina during the 
rainy seasons, and are called crab-catchers. 

19. Ardea virgo luis a straight greenish bill 
and crimson irides. The crown of the head 
is ash-col onred ; the rest of the head, the up- 
per and all the under parts, to the breast, 
black : the back, and all the under part from 
the breast, of a bluish ash-colonr ; bmiind each 
eye springs a tuft of long white feathers, which 
decline downwards. It is found in many parts 
of Asia aVid Africa. 

ARECA, in botany a genus of plants, the 
characters of which are not perfectly asr er- 
tained ; the calyx of the male flower is a bivake 
spatha, tlie spadix is ramose ; tlie corolla con- 
sists of three oenminated petals ; the stamina 
are nine filaments, of which the three 'exterior 
ones are the longest ; the female flowers are 
in tlie same spadix and spatha ; the corolla is 
like tlie male corolla ; the fruit is u sub-oval 
flbroM dmpe surrounded at the base with an 
imbricated calyx, and containing an oval 
seed. 

There are three species, of which the ory- 
zeeformis is the cabbage-tree of the East Indies, 
llie oleracca is found in the West Indies, 
tiie green tops of which are cut and eaten as a 
cabbam. • , 

ARENA, among the Romans, was a place 
where the gladiators fought ; and was so called 
from being strewed with sand, for the purpose 
of concealing from the view of the spectators, 
the blood spilt in the combats. 

ARENAKIA, sand-wort, in botany, agenna 
of the dccandria tri^-nia. Calyx five-leaved, 
spreading ; petals five, entire ; capsule su- 
perior, one-cclled, many seeded. There are 
36 species. 

AnENARIUS, the name of a book of Ar- 
chimedes, in which is demonstrated, that not 
only the sands of the earth, but even a ^eater 
auantity of particles, than conld be obtained in 
tlie immense spliere of the fixed stars, might lie 
expressed by numbers, in a way invented and 
described by himself. 

AREOPAGUS, or ARiEOPAOfis,in Grecian 
antiquity, a sovereign court at Athens, so fa- 
mous for the iustice and impartiality of its de- 
crees, that tile gods theipselves are said to 
have submitted tneir quarrels to its determi- 
nation. 

ARETHUSA, in botany, a genus of tlie 
gynandria diandria class; and in the natiirni 
method ranking under the seventh, order, 
orchideae. The generic character is taken from 
the nectariiim, wliich is tabular, situated at the 
boltom of the corolla, and the inferiqr ihbiuin 
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fixed to tKe ftylua. lliere are seven species, 
all nalives of America. 

AR£TIA, in botany, a gemu of the pen- 
tandtia nionogynia class; and in the natural 
method rankii^ under the 2181 order, pretia;. 
The corolla is divided into five rarts ; the 
tube of the corolla in ovoted ; and the capsule 
is globular, and consists but of One cell. 
Tliere are tliree 8uecie& 

ARGENT, ill heraldir, the white colour in 
the coats of genflemen, knights, and baronets; 
the white in tlie arms ofsthe sovereign princes 
is called luna, and that in thenrinsof the nobi- 
lity, pearl: this is expressed in engraving, 
l)y tlie parts being left plain, without any strokes 
from the graver. 8ee Ukraldry. 

ARGONAUTA, in natural history, a genus 
of worms, of the order testacea. Animal a 
sepia or clio; shell univalve, ^ral> involute 
menibranaeeous, one-celled, There are five 
species. A. ai^go has the keel, or ridge of the 
shell slightly toothed on each side ; it inhabits 
the Mediterranean and Indian oceans, and is 
the Ihinous nautilus, supposed in tlie early ages 
of society to have first taught men the use of 
sails. When it means to sail it dischai^ges a 
(Miantity of water, by which it is made lighter 
than the sea, and rising to tlie surface, erects 
its arms and throws out a inenibrane between 
them, by which means it is driven forward like 
a vessel under sail ; two of the arms it hangs 
over the shell, to serve as oars or a rudder. 
The shell is white or yellowish, with smooth or 
knotty striee, or ribs, which are Sometimes 
forked : the keel is generally brownish. 

ARGUMENT, argumentum, in rhetoric 
and logic, an inference drawn from premises, 
the tnith of which is indisputable, or at least 
highly probable. 

Argument, in astronomy, denotes a known 
arch, by means of which we seek another one 
unknown. 

The argument of the moon's la^tude is her 
distance &#m the node ; and the argument of 
incljpation is an arch IF a planet’s orbit, inter- 
cepted between the ascending node and the 
place of the planet iirorn the sun, iiiinibercd 
according to the succession of the signs of the 
ztxiiac. 

ARGUS-SHELL, a species of porcelain- 
sliell, beautifully variegated with spots re- 
sembling, in some measure, those in a pea- 
cock’s tail. 

ARGYTflAMNIA, in botany, a genus of 
tlie class and onler inoocecia tetraridria ; the 
essential character is, male cal. fonr-leaved ; 
oor. fonr-petalled : fem. cak five leaved, cor. 
none, styles dichotomous, caps, nicoceous, 
solitary seeds. There is one shrubby species, 
a native of Jamaica. 

ARIES, in astronomy, a cojistellatio^ of 
fixed stars, drawn on the globe in tlie figure 
of a ram. It is the first of the twelve signs 
of tlie zodiac, from which a twelRh part of 
the ecliptic takes its denomination. It is 
marked thiis*<p, and consists of sixty-six stars. 

ARISTA, among botanists, a long needle-like 
beard, which stands out from the husk of a 
grain of corn, grass, 8cc. 

ARISTOLOCHIA, birthwout, a genus 
of the hexandria order, belonging to tlie 
gynandria class of plauts ; and in the natural 
nirthoil ranking under tlie lltli order, sarmen- 
tacctf. It has no calyx; tlie corolla consists 


of one entire petal; and the capsule, which is 
below the flower, has six cells. Tliera are 27^ 
apecievn|pe^ foreign. 

* ARTTlfMETIC, lAioretica/, is the science 
of the properties, felaflons. &c. of.nnmb^. 
considered abstractedly, with the reasons and 
demonstifltieas of the sevepil rules. Euclid 
furnishes a theoretical arithmitic, in the seventh, 
eight, and ninth books ofhis Elements. 

ARITHMEl'IC, iiractieal, is the art of num* 
bering or commiting ; that is, from certain siam- 
bers gi\en, of finding certain others, whose* 
relation to the former is known. As, if two 
numbers, 10 and 5. are nven, and we are to 
find tlieir sum, which is 16, their difference 6^ 
their product 50, their quotient 2. * 

A treaty on arithmetic withiht numerous 
examples lor practice undereach rale, could be 
of little or no use in a work of this description. 
And as the limits to which we are necessarily 
coufined expressly forbid the introduction of 
such an article, we shtill confine onr observ'a- 
tions to a few particulars that will, we doubt 
not, be found of essential service to those who 
are employed in teaching, us well as to these 
who are studying tliis impurtantbranch of mathe- 
matical science. 

And first, let it he observed, that as no pei^ 
SOD can ever rise to eminence, either in science 
or in tlie various departments of commerce, 
without being an expert practical arithmetician, 
it is of the utmost consequence that a broad 
and solid fbiindution be laid in tlie introductory 
parts of this branch of knowledge. Before the 
pupil proceeds to the simplest operations in 
addition he ought to practise numeration lintib 
he can, without dilficulty, read lines of figures 
of considerable lei^th. These the teacher 
ought to vary according to the pro^ss of the 
icholurs. The most effcctnul method of con- 
ducting this process is to write the lines of 
figures with chalk, on a board painted black, 
\^ich onght to be suspended on the wall at a 
convenient height, ana the pupils, being ranged 
in order before it, should, in succession, read • 
tlie whole. At first, the lines should be di- 
vided into the proper periods by pointing ; but 
after u little practice tliis will be found to be 
unnecessary. When the pupils Imve become 
expert in notation, let them proceed to simple 
addition, which may be taught with the roost 
effect, and in tlie least time, by a similar pro- 
cess. It will be found of great advantage for 
each of the scholats to copy from the board, 
on his own slate, the examples exhibited (or 
practice, which should consist of as many figures 
us can be conveniently and distinctly arranged 
oo one side of a common sized slate. In writ- 
ing down these examples for the exercise of 
his pupils, the teacher will find it of importance 
so to place the figures that tliose which are 
the most difficult to be adiled may come toge- 
thei? After tlie same iimnnef the rales ofjBiilg 
traction, multiplication, and division, may be * 
taught, but the pupil onght, cm no account, to 
leave any rale until he can with ease perform 
Bie most difficult examples that can be proposed 
to him under it When the four rules above 
mentioned have been Acquired in tlieir simple 
*forin, the pupils should be taught the use of the 
arithmetical signs, and, for some tim«;, exercised 
in promiscuous examples which involve (heir 
application to the extent of ‘lie pi ogress iiiev 
have made in those rules. 
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Proceeding' thns throngh the first four niles plete Miit of armottr foMneily cen%uite<1 of a 
in their application to compound quantities, the helmet, a aliield, a cuirass, a coat of mail, a 
y^iinff arithmetician will find liintiielV fully pre^ gauntlet, && all now laid aside, 
fraud to enter on the rnles^oft^roportion, proc- ARMS, in general, all kinds of weapons, 
tice. interest. &c. : and. iinderstandimr what he whether used for offence or defence. 


is engaged in, will be del igluted with l^e results 
ofhis own opendiofts ; and what is of still greater 
consequence, will speedily become qualified to 
transact the business of the couiiting-hoiise 
with^accuracy and dispatch. 

Various' expedients have been de\ised for 
preventing youth iii schools from tJie too fre- 
quent practice of employing their school-fel- 
lows, for a trilling reward, to peribrm tlieir arith- 
metical cnlcnlatioris iur tlierri ; but the plan here 
recommended has been found by experience 
to be the most elfectiiai. It is, indeed^, attended 
with more, personal labour, on the part of the 
master, than either rewards or punishments ; 
bat for this he is anijdy repaid by the pleasure 
of witnessing the progress of even (he dullest 
and the idlest ofhis pupils. 

With respect to the most siiitalile works on 
arithmetic to be put into the hands of young 
]>er8ons, it may be observed, that almost any 
one of those now in general use will, with tlie 
assistance of a good teacher, answer the end 
proposed. Perhaps, for common purposes, the 
late editions of VValkingliame’s " I'utor’s As- 
sistant,” which are miicli improved, will be 
found siilbcieiit. Dr. Hutton’s, and Mr. Boii- 
nycagtle’s works on this subject are entitled to 
pigh commendation, and may he perused with 
great advantage hy those who desire to obtain 
a knowledge of the more diflicnit operations in 
arithmetic ; but in this respect Keith’s Com- 
plete Practical Arithmetician” stand’s imri- 
f ailed* 

If the student is desirous of piosecntiug vul- 
gar and decimal arithmetic to their utmost 
extent, and in their application to annuities, 
iiiensuration, gauging, slc. he will iiiid ample 
Hatisfaction froln the excellent work of Mnir: 

• and if an Ipstorical and philosophical acquaint- 
ance with tlie subject be required, Professor 
Leslie’s Philosophy of Arithmetic,” will be 
found to yield miu;K enriuus and valuable in- 
forination. 

There is an excellent work on arithmetic for 
tlie U 3 e of schools, by the late Rev. J. Joyce, 
who racomniends the teaching of fractions and 
logarithms along with (he siuipler parts of vul- 
gar arithmetic ; mid certainly no good reu'ion 
can be shewn w!i^ this plan should not to fie 
adopted, since witli proper explanation, tin y 
may be rendered perfectly simple. But what 
ever (rent line may be adopted, it is recommended 
as an iudhspensable requisite to general success, 
that the pupils be frequently exercised in pro- 
miscuous examples, and at stated periods, 
examined on tliearithiiieticaitidiles, which they 
•ought tg c.oinmitikto menuir}'. c 

ARITHMETICAL vomplemmt of a loya- 
ritkm, the sum or number which a logarithm 
wants of 10,000000 : ^iis the aritimietical 
coinpTeineiit of the logarithm 8. J 64032 is 
1 . 8469 ^. ^ 

ARMORY is a hn;.nch of the lienee of 
heraldry, consisting in the knowledge of coaty 
of amis, as to tlieir ‘ blazons and various in- 
tend iiientk. 

ARMOUR denotes all such habiliments as 
serve to defend the botly from wounds, espe- 
f ially of daifs, a ^'ord, a lance, ftcc, A co'm- 


ARMY, a nnmber of soldiers, consisting of 
horse and foot, provided ^vith artillery, See. 
under the command of a general, bavjiig lieu- 
tenant-generals, msjor-geiierals, brigadiers, and 
other onicers under him. An army consists of 
squadrons and battalions, aneV is nsiialliL di- 
vided into three^ corps^ and formed into ffree 
lines: the first line is called tlie van-giiard, the 
second the main body, the third reor-gnard, or 
body of reserve. The middle of each line is 
occupied by the foot: the cavalry forms the 
right and left wing of each line ; and smnetimes 
squadrons of horse are placed in tlie intervals 
lieivveeii the battalions. When the army is 
drawn up in order of battle, the horse are 
placed at the distance of five feet from each 
other, and the foot at three, fn each line the 
battalions arc distant from each other about 
]8t) feet, which is nearly equal to tlieir length 
in front ; and the same holds with regard to the 
squadrons, which are about 300 feet distant, 
the extent of their own front 

ARNOPOtJON, a genus of the syngenesia 
mqiialis class and order. Receptacle naked ; 
down feathery, on a pedicel ; calyx one-lfnf- 
ed, eight-parted, turbinate. ’J’here are four 
species. 

AROMA, is that ivart of odorous bodies 
which affects the organs of smell, and is sup- 
posed by some to he a peculiar principle. 

ARRAC, a spiritaous liquor imported from 
the East Indies, and obfinned by disf illation 
from rice or sugar, fermented with the juice of 
cocoa-nuts. 

ARRAIGNMENT, in law, tlie arraigning 
or setting a thing in order ; as a person is said 
to arraign a writ of novel disseisin, who pre- 
fKircs and fits it for trial. It is most projicrly 
used to tall a person to answer fin forin of 
law upon an indicliiient; ftic. at the suit ef the 
king. 

ARREST, the apprehending and restrain- 
ing a person, in order to oblige' him to be 
obedient to tlie law ; which in all cases, ex- 
cept treason, felony, or breach of the |)eare, 
must be done by virtue of a precept out of 
some court Outer doors may be brok*"u 
open to arrest a felon ; but in civil cases it is 
otherwise, unless it is in pursuit of one before 
taken. 

ARRONDE'E, in heraldry,^ a cross, the 
arms of which are composed of sections of a 
circle : not opposite to each other, so as to 
make tlie arms bulge out thicker in one jiart 
than another ; but the sections of each arm 
lying the same way, so that tlie arm is every- 
where of an equal thickness, and all of them 
terminating at the edge of tlie escutcheon like 
tlie {dain cross. 

ARSENAL, in milit^ affairs, in a large 
and w|ell fortified town, is a spacious building, 
in which are deposited all kinds of arms, and 
other warlike implements 'Such as cannon, 
mortars, howitzers, small arms, and every 
other warlike kind of engines and instruments 
of death. 

^ ARSENIC, is generally found in combina- 
tion with s:il^)hiir, oxygen, and many of the 
metals. When reduced 4o its pure nfrtallic 
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etefe, It 4a a friable, brillianl metal, of a blnirii 
'wliite colour, easily tanushiDg, that is, oiydia- 
ing, by exposure to thfe air. In all its states it 
is poisonous. Arsenic is used to whiten cop- 
per, and it enters into most of the compositions 
^or the specula of reflecting telescopes and^for 
other optical pnrposd^ Its oxyds are employed 
in many processes of the dyer, also as fluxes 
for glass, and in several of tlio aiti. The 
sulphurets of arsenic form valuable pigments of 
dinejgnt colours.* 

AirT and Part, in tlft law of Scotland, is 
applied to an accomplice. 

The facts inferring art and part negd not be 
particularly laid in me libel or indictment, for 
these general words, as terms of stated signifi- 
cation, are siifficieiit. Yet these facta ^ may 
be set fordi, and it is pro(3er so to do, if the 
prosecutor chooses to confide in the court 
rather than in the jury. Also in the criminal 
letters, tlie persons of the accomplices must 
be described by proper names and designa- 
tions. 

AllTEDTA, a genus of the digynia order, 
and peiitandria class of plants, in the natural 
inetlHMl ranking under the 45th order, iim- 
bfdlnf a*. The involucra are pinnatifid : tJie 
flosciiles of tlie disc masculine ; and the fruit 
is hispid with scales. There is but one 
species, 

ARTEMISIA, xfUGWORT, soutiibrnwood. 
and WORMWOOD, a genus of the polygaiiiia su- 
perflna order, and syngeiiesia class of plants, 
and in tlie natural method ranking under the 
49fJi order, composite niicamenfaceic. The 
receptacle is either nuked or a little rloNvny ; it 
has no papiis; (he ca1y;c is iiiibricuted with 
roundish scales; and the corolla has no mdii. 
These are 44 species, of which the following 
are the most reiiiarkable. 

1. Artemisia abrotuniiin, or southernwood, 
which is kept in gardens for its agreeable 
scent * 

ti, Artemisia absiiilhiuiii, or coiniiion worni- 
w'oo^ grows naturally in lanes and unculti- 
vatea places. 

3. Artemisia arborescens, or tree- worm wood, 
grows naturally in Itajy and the Levant, near 
the sea. It rises six or se\en feet liigli, send- 
ing out many ligneous branches. 

4. Artemisia dracunctilits, or tarragon, is 
used in sallails, especially by the French, and 
is a hardy plant, spreading by creeping roots. 

5. AriemisJa maritima, or sea wormwood, 
grows on tlie sea-coasts where there arc seve- 
ral varieties. 

6. Artemisia Pontica, or Pontic wormwood, 
is a low iierhacooos plant; tJic stalks die in 
aiitiRiin, and new ones appear in spring. 

7. Artemisia santouicum, proaiices the se- 
men santonicum, which is used for worms in 
cliildreii. It grows in Persia, whence the seeds 
are brought to Europe. 

8. .\rteinisia vulgaris, or common mii^vort, 
grows naturally on banks and by the .sides of 
foot-paths in many parts of Britain. 

ARTERY, in anatomy, a conical tube or 
canal, which conveys the blood from the heart 
to' all parts qf the body. See Anatomy. 
ARTidHOKE. See Cvnara. 

ARTICLE, in grammar, a imrticle, in most 
languages, that serves to express the several 
cases’and genders of nouns, when such lao- 
guagex have not difleteut tcriiiinations to de- 


note the iliffesent states and circuinstancea of 
nouns. *T1ie Latin language has no articles ; 
bpt the Or^k^has the article i ; the English, 
the articles n and tfesJht FVencli lanuguge 
has three articles, viz. ie, /irvond ies; the Ita- 
lian, it, loMd la; gnd the German, der, das, 
andribrt. ^ • 

ARTICULATION, in anatomy, denotes the 
juncture of two bones intended for motion; 
there are two kinds, one called diarthrosis, the 
other synarthrosis, tlie former has a manilest, 
the latter only an obscure motion. 

AlTi'IFICERS, are persons employed to work 
with the hands, and to manufacture anv kind of 
commodity in iron, brass, wood, &c. 
are tlie .same with what we term^handicnifts 
and mechanics. 

ARTILLh2RY, in the most appropriate ap- 
plicatioiA of the word, means tli#' cannon, 
mortars, howitzers, ami other large pieces, for 
discharfpng shot and shells by tlie expansive 
force of inflamed gim|>owder. as used in the 
land service. In n more enlarged sense the 
word denotes engines of >ynr of all sorts, 
.ancient and modern, by which darts, stones, 
bullets, &c. were shot forth in battle. 

By artillery is also meant, the science wliicli 
all ollicers of artillery ought (o possess. This 
science teaches the knowledge of the materials 
and ingredients that enter into the composition 
and structure of whatever rebates to the artil- 
lery ; the construction, &c. of the different en- 
gines of war; the arrangement, movement and^ 
management of Ccninou, in the held, or in** 
sieges ; .and the best metliod bf operation wJtli 
the whole frain token togeflier. 

ARTiLL£RY,y/y/7/j/, a specics of it, called so 
from die celerity with winch it is moved from 
station to stotioii. 

Seats are conlrived in the carriage and 
limbers of guns of this sort for the men who 
work it, and a sufficient nnniher of horses 
are added to carry the wholo at a gallop, 
when tlie ground will admit of this paca 
Each horse is in general rode by a separate 
driver, and the men are all trained citlicr to 
drive or work tlie gun, us occasion raav re- 
quire. 

Flying artillery were first used by the French, 
shortly after tlieir revolution, and materially 
assisted them in some of tlieir most signal 
victories. Tlieir use has now become genend 
in Europe. 

ARTOCaRPUS, (from apro;, bread and 
sapiro;, fruit,) (he llREAD-FilDiT TR£E, a genus 
of tlie^ innnandria order, belonging to the 
monoecia class of plants. It luis a cylindric 
amentum or catkin, which (liickcns gradually, 
and is covered with flowers: the male and 
female in a diflerent amentum. In the male, 
(lie calyx is two-l?aIved, and die corolla is 
wantmg. In the female, diere. is no calyx or , 
corolla : the stylus is one, and the driipa is 
many-celled. This remarkable tree, according 
to the statements of Uook, Anson, ond oUiers, 
seems to supply tlie inhabitants of the places 
where it is cultivated with dieir principal 
article of food. It abounds in tlie South Sea 
Islands, and grows to about Die size of our 
largest apple trees. The fruit hangs on the 
branches like apples, and is larger than a 
cocoa-nut, with a thick tough rind, and when 
ripe it turns yellow. It is gatiiered before it 
becomes quite rqie,aod baked till the crust be- 
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cornu qmir Wack ; when tLi» is ®lf. j* “«* pwerf"!* “?4 is of particular Iwiieiit 

there reiiiaitin a loaf of liread, and the orninb in ,, , , , 

is as soft and sweet as a new-bakedoroll. The ARUNDELIAN inarms, called also the 
bread-fniit tree was introduced into tlie West Parian Chronicle, are ancient stones, on wbicli 
Indian Islands in the year 1793, by order of the is incribed a chronicle of the city of Athens. 
British Government Thin tree notonly sup- supposed to liaye bwn enaraven in capital 
plies food, but also clothing, for the bark is letters, in the island oP Paros, years 
stripped off the suckers, and formed into before Christ. They take tlieir name mini me 
a kind of cloth. To procure the fruit for food earl of Arundel, who procured tliem from the 
costg the Otaheiteans no trouble or labour but East, or from his grandson, who presented them 
climbing a tree ; which though it should not to tlie University of Oxford. * ^ 

indeed slioot up spontaneously, yet, as Cap- ARUNDO, in botdhy, the KEKD, a geifns of 
tain Cook observes, if a man plant ten trees the digynia order, and triandria class of plants, 
in his life time, he will as completely fulfil his and in tlm natnrnl^ method ranking under the 
duty to his own and future generations, as the fourth order, gramina. The calyx consists of 
native of our less temperate climate can do by two valves, and the flosciiles are thick and 
ploughing in the colcl winter, and reaping in downy. There are 14 species; the most re- 
tlie siimmpr's heat, as often as these seasons markable are : 

return ; cAeii if after lie has procured bread for ]. Anindo bambos, or the bamboo, a native 
his present household, he should convert a siir- of the East Indies and sonie parts of America ; 
phis into money, and lay it up for his chil- where it frequently attains the height of 60 
dren. feet The main root is tliick, jointed, and 


ARTS, are nsnally divided into liberal and 
mechanical ; the former comprehend |>octry, 
paintipg, sculpture, architecture, &c. : the latter 
take in carpentry, masonry, &c. The fine arts 
seem to he a term adopted from what the 
French call beaux nrtSf which are, painting, 
engraving, sculpture, music, &c. 

ARUM, wakerobin, or cuckow-pint, in 
botany, a genus of the polvnndria order, be- 
longing to the gynandria class of plants, and 
in the natural method ranking under die 2d 
order, piperitw. The spatha is monophy lions, 
and cowl-shaped : tlie spadix is naked above, 
female below, and staniineoiis in the middle. 
There are 32 8]>ecies, of which the most re- 
markable are the following : 

I. Arum arborescens, or dumb cane, a 
native of the Sugar Islands and America. It 
has an acid juice. 2. Aram arisarinm, as well 
ns the arum proboscidiuiii and anim teniiifolium, 
are all denominated friar’sH;owl, from the shape 
of the flowers, which appear in April. 3. Arum 
eolnensia ; this, with tlie arum divaricatnm, 
esculentnm, ])erpgriniim, and sagittifoliinn, has 
mild* roots, which are eaten in hot countries. 
The leaves of the esciilentnm called Indian 
kale, are also made use of where English ve- 
getables are not to be had. 4. Aniin divarica- 
tnm has sfiear shaped leaves. 6. Annii dra- 
(^iiiciiliis or common dragon, grows natnrnily 
in the sontliern isirts of Europe. The stalk is 
straight, and about tonr feet in height, arid 
sjmtted like a snake, the flower, v/hich grows 
at the top of the stalk, has a long spathe of » 
dark purple colour. 6. Arum Italiciim is a 
native of Itnlv, Spain, and Portugal : the leaves 
are above a loot long, very large, and veined 
with white, interspersed wpii black spots. 7. 
Arum maciilatiim, or common wake robin, 

*' grows in woodf, and on shady banks, ia most 
parts of Britain. The leaves are halbert-shap- 
ed, entire, and spotted ; the berries numerous. 
It flowers in April. The receptacle is long 
and cinb-shaped, with the seed-mids siiiroimd- 
ing the base, 'llie chives are fixed to tlie re- 
ceptacle among tlie %eed-bnds, between two 
rows of tendrils. 8. Arum trilobalnm, or hrini 
of Ceylqn, is a native of India. It is a low 
plant, and the flower which rises from the root, 
IS of a fine scarlet colour. The . roots of the 
maciilatum and d^ciincnlus are used in medi- 
cine as stimulants and atteniuints. The latter 


sends out many fibres, of a wliitish colour, and 
many feet long, "i'he flowers resemble those 
of the coinnioii reed. The young shoots are 
covered with a dark green bark ; tliese when 
very tender afford a pickle which is esteemed 
a valuable condiment in the Indies. The stalks 
in their young sbite are almost solid, and con- 
tain a milky juice : but as they advance in age 
tliey become hollow, except at the joints, where 
they are stopped by a woody membrane, upon 
which this ljC|uor concretes into a siibstaiice 
called tahaxir, or sugar of Monibii ; which was 
held ill much esteem by the ancients. The. old 
stalks grow to fi\e or six inches diameter, and 
are then of a yellow colour ; and are so hard 
and durable, tnat tliey are used in buildings, 
and for making all sorts of household furni- 
ture; and \i;hen bored through tlie membranes 
of their joints, are converted into water- 
pipes. The smaller stalks are used for walk- 
ing sticksii; and the iiihabitants of Otalieite 
make flutes of them. 

2. Arundo donax, or | cultivated reeA i^ a 

native of warm countries, but will bear the 
cold of our moderate winters in the open air. 
The stalks of these are used by weavers, ns 
also for making fisliing-rods. * 

3. Arundo oriimtalis is what the Turks use 
ns writing pens ; it grows in a valley near mount 
Afhos, as also on Uie bunks of the river Jor* 
dan. 

4. Arundo phragmitis, or tlie common marsh- 
reed, grows by tlie sides of our rivers, and in 
standing waters. 

6. The arundo versicolor, or Indian varie- 
frated reed, is supposed to be a variety of the 
donax, differing from it only in having variega- 
ted leaves. 

^ AS, in antiquity, a particular weight, con- 
sisting of twelve ounces ; being the same with 
libra, or the Roman pound. 

As, was also the name of a Roman coin, 
which W'as of different matter and weight 
according to the different ages of tlie common- 
wealth. 

It is also used to signify an integer, divisible 
into twelve parts, from wfiich last acceptation 
it signified a whole inheritance. 

ASAFCKTIDA, in chemistir, a gnm resin 
obtained from ferula asafoctida, a perennial 
plant, which is a native of Persia, when the 
plant is about four years old, its roc/s kre dug 
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bp and deatted, and from tbeirej^tKini^y when ASQIDIA, in natural hiatory^ a mus of 
. cat. a mQky JmOe eaifdea, wliidi toon hardenb worms, of me order moHusca. Body dked, 
and conetitinea aoafcdida* fteomeainto ^*s, ronncfiA, and ^ apparentf y tssuhiff from a 
and otber conntries in Borope. in tmaSI grains sheath : two aperCmres, generally pbc^ near 
* *of difreront colonrs, hard and brittle. Its taste the upper end, one Iwneoth the oBier. , Thai# 
is acrid and bitter : its smell is strongly alliar ere more than 40 species found in the sea, ad- 
ceouB and fetid. Alcohol dissolves three-foorths heripg by thpir base rocks, |AeUs, and other 
of this snbsisnce, ana water takes up about sanharine sabstances: They we more or less 
one-fourth, if applied before tlie spirit It gelatinous, and l^ve the power of squirting 
yields an oil when distilled with water and dit the umter which they taVe in. 

• alcohol, llie specie gravity is 1JI2. ^ ASCII, among geographers, an appellation 

ASdilCM, XsARABAcqA, a genus of the given to those innaoitants of the earth, virho, at 
monogynia order, belonnng to the dode- certain seasons of the year have no shadow ; 
candria class of plants. Ine calyx is trilid or such are all the inhabitants of the torrid zone, 
qiiadrifid, and rests on the germen; there is when. the snn is vertical' to them. 

JO corolla ; the capsule is leathery and crown- ASCLBPIAS,, ewalhmywort, in botany, a 
ed. Hiere are three species, viz. genus of the ^ntandria digynia claw of 

1. Asarnm Canadense, a native of Canada, plants, the calyx of which is a permanent peri- 
3. Asarum EiiropBum, grows naturally in some anthium, divided into live acute ai^ small 
parts of England Asarum Virmnicum, ana- sennents: the corolla consists of a single pe- 
tive of America, has no remarkable properties, tal, divided into live deep segments at the 
The principal use of this plant among us is month ; and its ftuit consists of two follicles or 
as a sternutatory. vaginae, containing a great number of imbri- 

ASBl^TOS, a mineral substance of which cated seeds, winged with down. There are 
there are live varieties, all more or less flexible, about 40 species. 

1. Atmant/M8, occurs inline^ long, flexible, ASCYRUM, Pefsr*stcorf,inbotany.agena8 
elastic fibres, of a white, greenish, or reddish of the polyandria order, and polyadelphia clar- 
colour. It is somewhat iinctuons to the touch, of plants: in tlie natural method tanking 
and is slightly translucent. It melts with difii- under the twentieth order, rotaceo). Calyx 
cully before the blowpipe into a white enamel, four-leaved, coroljg four-pctalled ; filamenta 
The ancients manufactured cloth from fl- numerous, and having four boundaries. There 
bres of asbestos, for tlie purpose, it is said, of are three species, 1. Ascynim crux Andrea, 
wrapping up the bodies oi the dead when ex*> 3. Asevrnm hypericoide's. 3. Asemm villo- 
posed on the funeral pile. 3. Common ashes- sam : they are natives of the West indies, 
ins occurs in masses of fibres of a dull neenish ASH. See Fraxinus. • 
colour, and of a pearly lustre. 3. Mountain ASHES, the earthly part of wood and other 
consists of fibres interwoven and in- combustibles after being consumed br Are. 
terlaced so as to become tough ; its colour is All kinds of ashes contain an alkaline salt, and 
yellowish white. 4. Mountain Cork, or elas- are excellent manure for cold wet grounds 
tic asbestos, is opaque, has a meagre feel and They are also of use in making lixiviums or 
appearance, not unlike cork, and is somewhat lyes for bleaching, &c. 
clastic. It swims iSn water; colours — white, ASPALATHUS, African Broom: a genua 
grey, and yellowish brown. 6. Mountmn of the decandria order, and diadelphia class 
PTooi/, Ligniforin asbestos. Itisusnalhr brown, of plants : in the natural method ranking uu- 
.md has the appearance of wood. Although der the ^d order, papilionaceoe. The calyx 
the cloMbf asMstos, when soiled, is restored consists of 6 divisions ; the pod is oval, and 
to its primitive whiteness by heating in the lire, contains 3 seeds. Of this genus there are 37 
yet it is found to lose a little of its weight by species ; all natives of warm climates, and must 
such treatment Asbestos is found in Crete, be preserved in stoves by those who would cul- 
Cyprus, Tartary, Egypt, the Island of Angle- tivate them here. The rose wood,*whence the 
sea, and in some parts of Scotland. oleum Khodii is obtained, is one of the species. 

^ ASC ARINA, in botany, a genus of the dioe- ASPARAGUS,^ a genus of the monogynia 
ria moiinndria class and order. Anient filiform ; order and hexandria class of plants ; in the na- 
no corolla. Male, anthera worm-shaped, four- toral method ranking under the IKh oi^r 
grooved : female, stigmata three-lobed ; drupe, sarmentaceas. ^ The calyx is qninquepartite ; 
One species, in tiie Society Isles. the three inferior petals are bent ootwards ; tlie 

ASCENSION, in astronomy, the rising of berry has three cells, and contains two seeds. 


witli it^ above the horizon : is either right or 
oblique. 

Right ascension is that degree of the equator, 
reckoned from the beginning of Aries, which 
rises with the snn or a star, m a right mere. 

Oblique ascension is that degree and minute 
of the equinoctial, counting from tlie beginning 
of Aries, which rises with the centre of the sun 
or a star, or which comes to the horizon at the 
same time as the sun or star, in an oblique 

sphere. 

ASCENSIONAL difference, the difference 
between the right and oblique ascension in any 
point of the heavens ; or it is the space of time 
that the sun rises or sets before or after six 
oclock- 


in the gardens is 4ho common asparagus, with an 
upright herbaceous stalk, briray leaves, and 
equm stipula. The q^r qpecies are kept only 
for the sake of varietv. The plants being rais- 
ed from seed, after having acquired a period 
of three or four years* growth, produce proper 
sized asparagus, of wli|ph the same roobi fiir- 
nish an annual supply for many years, conti- 
nuing to rise in perfection for six or eight 
weeks in the summer season, the shoots after- 
wards run up to stalks and flowers, and per- 
fect ifreds ui autumn. But besides the crop 
laised in the summer seam, it may also be 
obtained in perfection during the winter, and 
early in the spring, by the aid of hot-beds. 

Asporagns is always three years at least, 
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from the time of eowiDif the seed, before the 
plants obtain streiwtn enonsh to produce 
ahoots of dne size ror the table that is, one 
vear in the seed-bed, and two' after being 
^ranspbinted, thoo^ it'is sometimes three or 
four years after planting before tiiey produce 
good fnll-sizec^ shoots. ^ But thC.- same J»ed 
or plantation frill continne producing ^od 
asparagus ten or twelve years, and even eQp 
dure fifteen or twenty years. However, at 
that age tlie shoots are generally small, and 
the whole annual produce inconsiderable. 

ASPER, in grammar, an accent peculiar to 
the Greek lanmiage, marked thus ('), and im- 
porting (hat the letters over wliich it is placed 
ought to be strongly aspirated, or pronounced 
as if an h was joined ivith tliem. 

ASPERUGO, in botany, a genns of the 
pentantHa monogynia class of plants, the 
(lower of which consists of one rotated pe- 
tal, ^vidcd into several segments at^e limb ; 
and its calyx, which is divided like tlic flower- 
pebil, contains the seeds, which are (bur in 
number, and of a roundish compressed figure. 
There are two* species. 

ASPERULA, woodrtfffe^ in botany, a genus 
of the tetrandria monogynia class of plants, 
the flower of which consists of one petal, 
divided into four se^nonts at the limb ; and its 
fruit is composed of two roundish, dry berries, 
adhering togetlier, in each of which is a single 
seed of the same rmindisli shape. There are 
eleven species. Tlie common sweet-scented 
woodrufle is a native of many parts of Europe, 
in woods and : shady places. The scent is 
pleasant, and when dned, diffuses an odour 
like that of vernal grass. 

A8PHALTUM. ^ T'his snbstance, likewise 
called bitumen JTiidHicum, or Jew’s pitch, is a 
smooth, hard, brittle, black or brown substance, 
which breaks with a polish, melts easily when 
heated, and when pure burns without leaving 
any ashes. It is found in a soft or liquid state 
on the surface of the Dead Sea, but by age 
mrowB dry and hard. The same kind of 
bitumen is likewise found in the earth in other 
parts of the world ; in China j America, par- 
ticularly in the island of Trinidad ; and some 
mirts of Europe, as tiie Carpathian hills, 
France, Neiifcnattel, &c. Its specific gravity, 
according to Boyle, is 1.400, to Kinvaii, from 
1.07 to 1.65. A specimen from Albania, of 
(he specific gravity of 1.205, exaniin. d by M. 
IRbproth, was found to be soluble only in oils 
and in ether. 

The Egj’ptians used asphalfom in embalming, 
under the name of mumia mineralis, for whi^ 
it is well adapted. It was used for mortar at 
Babylon. 

ASPHODEL, in botany, a genus of tiie 
hexandria monogynia «*ass of plants, tiie 
(lower of which is liliaceous, consisting of a 
single petal, Mivided into six segmeiAs ; and 
its iruit is a globose-tnlocular capsule, con- 
taining a number of tnangular seeds, gibbous 
on one side. According to Martyn there are 
three species. 

ASPLENIUM, mili-waste, or spleen-wort, 
in botany, a ^eiftis of cr>ptoramia filices 
plants, the fructification of which is arranged 
in chi^ers, and disposed in form of straight 
lines, under the disk of the leaf. Tliis genus 
'somprehends 47 species. 

iSSAY. j^'bere are two kinds of R8si.ying ; 


the one before metals are melted, the other 
after they are struck ; the first is to bring them < 
to tiieir proper fineness, and the last to see 
that ^ey are standard. For the first the as- 
saversused to take 14 or 15 grains of gold and 
half a dram of silver, if it be for money, and 
18 grains of the one and a dram of the other, 
if for other uses. The second assay is made of 
one of the pieces of money, which is cut into 
four parts. The quantity of gold for an assay 
is here six grains. Assay^g is also the par- « 
ticular mode of examining every ore or mixed 
metal according to its nature with the proper 
fluxes, in order to discover not only wnat 
metals and the proportions of them, are con- 
tained in ores, but also- the quantity of sulphur, 
vib'iol, alum, arsenic, and other matters. Golu 
is obtained pure by dissolving it in uitru- 
muriatic acid, and precipitating metal by^ 
dropping in a diluted solution of sulphute of 
iron ; the powder which precipitates is pure 
gold. Silver is obtained pure ny dissolving it 
lu nitric acid, and precipitating it with a diluted 
solution of sulphate of iron. Witii metallur- 
gists, the interior or mass is supposed to con- 
sist of twenty-four imaginary parts, called 
carats. Gold pf tvventy-(our carats, means 
pmre gold; the number of carats mentioned 
specifies the parts of pure gold, and what that 
number wants of twenty-four carats, indicates 
the quantity of base metal in tiie alloy. Gold 
of twelve carats, means twelve parts of gold, ^ 
and twelve of another metal. Gold coins of 
Great Britoin are of twenty-two carats fine ; 
they contain therefore eleven parts of gold and 
one of copper. Parting is the separation of 
gold from sdver when both are contained in an 
alloy, and is founded on the insolubility of 
gold, and solubility of silver in nitric acid. 

ASSIGN, in common law, a person to whom 
a thing is ossi^ed or made over. 

ASSIGNEE, ill law, a person appointed by 
another to do an act, transact some hiisiriesa, 
or enjo^l^a particular commodity. Assignees 
may he Iw deed or by law ; by deed, ^ere the 
lessee oi'^ a farm assigns the same tovriother ; 
by law, where the law makes an assignee, 
without any appointment of (he person entitled, 
as an executor is assignee inlaw to the testator, 
and an administrator to uu intestate. But 
when there is assignee by deed, the assignee 
in law is not allowed. 

ASSIGNING, in a general sense, is tJie 
setting ' over a right to anotlier ; and in a .s[)C- 
cial sense is used to set foitii and point at, as 
to assign an error, to assign false judgment, to 
assign waste ; in which cases it must he shewn 
whereiutiic error is commitied, wliese and how 
the judgment is unjust, and where the waste is 
committed. 

ASSIGNMENT, is a transfer, or making 
over to anotiier, of the right one has in any 
estate ; but it is usually ap^ied to an estate for 
life or years. And it difl'ers in a lease only in 
this; that by a lease one grants an interest less 
than his own, reserving to himself a reversion ; 
in assignment he parts with the whole property, 
and the assignee stands in all respects in the 
room of the assignor. 

^ ASSIMILATION, in physics, is that mo- 
tion by which bodies convert other bodies re- 
lated to tlieiii, or at least such as are prepared 
to be coc' trted, into their own substance and 
nature. 
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ASSlZC, in old law books, is defined to he difierent Kgiits : called also orai/ift eati, or 

* an assembly of knights and other substantial cat's eye. 

wen, with die justice, in a certain place, and Astehia if abio the name of an extraneous 

• at a certain time : but the word in its present fossil, called •in English, the star-stone, 
acceptation is used for tiie court, place, or ASTERIAS, in natural^ history, 

time w’hen and where tiie writs ana processes, a getina of worms, of the order MoIIiisi'b. 
whether civil or criminal, ’ are decided by Boijy deprrfsed, covered wit|j a coriaceous 
judges and jury. crust, muricate, with tentaciilir, and grom'ed 

ASSOCIATION qf ideas is where two or beneath ; month central, fi»e-rayed. There 
more ideas constantly and immediately follow are more than 40 species, all iiiliabitnnts of the 
one another, so thfit tiie one shall almost infal- sea, and are marked with a rough, white, stow 
libly produce the other, wliether there is any spot above : they easily renew parts which 
natural relation between them or not have been lost by violence, and fix themselves 

AS60NIA, in botany, a genus of plants of to the bottom by swimming on the back and 
the class and order inonadelphia dodecandria.' bending tlie rays. 

The essential character is, calyx double, outer AS'I EROIDS, in astronomy, a namraven 
one thrce-lenved, inner one-leafed ; corolla by Dr. Herschell to the new planets, Ceres, 
five-petalled : filament connected in form of a Juno, Pallas, and Vesta, lately discovered ; 
pitcher, with petal-shaped straps between ; and which he defines as celestial lmdie% which 
style one or five; capsule five-celled; seeds move in orbits either of little or of considerable 
not winp‘d. There are eleven^ species, the eccentricity round the sun, the plane of which 
jiriiioiparoi'xvhich is a tree growing in tlie Isle may be inclined to the ecliptic in any angle 
of Botirhon. whatsoever. 

ASSUMPSIT, a 'voluntary or verbal pro- ASTHMA, in medicine, a paitiful, difficult, 
mise, whereby a person assumes, or takes and laborietk* respiration, occa'sioned by in- 
upon him, to per/orm or pay any thing to tolerable straitness of the lungs, which, as it 
another. disturbs the free circulation of the blood througli 

ASSURANCE, or Insurance, in com- the lungs, endangers a snilbcation. 
inerce, is a contract or engagement, by which This <lisorder is attended witli violent motions 
one person becomes bound, for a specified of the diapiiragiti, abdominal and intercostal 
Slim, to insure, for a limiter] time, the property mnscles, to the very scapula and pinnte of 
of another against certain risks to which it is the nostrils. It is usually divided into pneu- 
exposed. The party who engages to indem- monic and convulsive : and is also either 
niiy for the loss that may be sustained, is continual, or intermitting and ueHodical, and 
called the insurer, or underwriter; the com- returns commonly when a sooer regimen is 
pensntion paid for the risk, the prPmium; not observed. 

and the document containing the obligation, ASTRAtjAIj, in architecture, a little round 
the policy. moulding, in form of a ring serving as an orna- 

AssnraiiGC.4 are distinguished bv the office.^ inent at the tops and bottoms of columns. See 
in the following manner. 1. Ooinmon as- AHcriiTKcrURE. 

siiranres, which include all manner of build- Ant|{A(;al, in gunnery a round moulding 
ings, having tlie walls of brick, or stone, and encompassing a cannon, about half a foot IVom 
covered n ith tile, slate, or inetfd, wherein no its mouth. 

hii'/itnlous trades are carried on, ^lor any ASTRAGALUS, milk-vetch, in botany, a 
* ha/iu'duys goods deposited. 2. Ha/ardoiis as- {i^nu.s of the diadelphia derundria class of 
siiraucfs, or u.ssiiranc’es on Umber or plaster pjaiits, with a jiapilionaceoiis flower, and 
buildings, in which liaxnrduns trades are bilociilar-nodded trait, containing kidney-lilu} 
carried on, and hazardous goods d(‘posited. seeds. There are upwards of (50 species ; all 
3. Doulily hazardous assurances, or assurances of which may be raised from seeds, 
on any of tlie hazardous trades carried on, or ASTRA NTIA, mastenvort, a genus of the 

on any hazardous goods deposited in buildings digvnin order and pentntidria class of plants ; 
of timber or jihister, &r. and in the natural method ranking iinuer tlie 

Dr. A. Suiilh, in 1775, supposed, tliaLhiking 4.5th order, uinbeliatie. The involucrum is 
the whole kingdom at an average, 19 hdnses in hinceolated, open, equal, and coloured. 'Die 
20, or perhaps 99 in 100, were not insured species are five, but possess no remarkable 
firom tire. Rut the case is now' very diflerent, properties. # 

us there is scarcely any considerable town in ASJ'ROLABE, an instrument for taking Che 
England which has not in it either atl oflice of altitude of the sun or stars jit sea, being a large 
its own, or agents from the Loudon offices for brass ring, the limb of which, or a convenient 
elfecting assurances. part thereof, is divided into degrees and mi- 

ASTER, in botany, star- wort, a genus of mites, with a moveable index, which turns upon 
the polygfimia superflua order and svngenesia the centre, and turns two sights : at the zenith 
rla.ss of plants, nod in the natural method is a riii||' to hang it by in time cfT observation, 
ranking under tJie 49th order, compositi radi- wlien yon need only turn tlie index to the sun, 
at i. llic receptacle is naked, the pappus sim- that the rays ina^' pass frgely through both sights ; 
pie, 'the rays of the corolla niore than ten, and the edge of the index cuts tlie altitude upon 
and the calvx is imbricated. There are 6U the divided limb. 

species. Aft of tliem may be raised from ASTROLOGY, a conjectural and truly 
seed; but the greatest part of them being absurd science, which ted'ches to judge of the 

t >erennial plants, they are generally propa^ted efl^cts and influences of the stars, and to fore- 
>y parting their roots early in the spring. They tel future events by (he situation and different 
grow^besi in the shade. aspects of the heavenlv bodies. 

ASTERLA, in natural history, a beautiful ASTRONIUM, in botany^ a genus of plants 
pelhicid«geiu, of variable colours ns viewed in of the 2 >entandria o«ler and dicccia class 
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m vnibb ii fiv^Uated, a^ corolh 

q[(nTM|aepeliAoaB.. TVie (emale calyx and co- 
rolla are tha same as the male i the atyli are 
three, and seed one. There il only one species, 
• wfaichjs a native of Jamaicaf 

AjSTOONOMY, the most sublime, useful, 
and interesting of all the science^cultivated by 
mankind^ tresSs of the heavenly bodies and 
^eir various phenomena. By some the term 
^S extended to the theory' of the universe, with 
^le primary laws of nature ; but, properly 
spiking, astronomy is a mixed mathematics 
science, by which we become acquainted with 
the magnibides, motions, periods, distances, 
eclipses, &c. of the celestial luminaries. 

Astronomy is unquestionably a science of 
very greet anti<|atty, and, indeed, must have 
been coeval with the human race, since we 
cannqt suppose that the exhibition of the Di- 
vine glory, which is afforded by the heavenly 
bodies, could fail to attract the attention, and 
excite the curiosity of those who first beheld it 
It in, however, quite uncertain, in what age or 
country the united obsen'ations of many were 
so far methodind as to raise astronomy to the 
dimity of a science, and conjectures on the 
suWet would be vain. 

Those who have written on the history of 
astronomy seem agreed that the foundation for 
a regular system of tin’s science was laid by 
Hipparchus, who flourished at Alexandria 
about 162 years before Christ. This philoso- 
pher, who was a native of Bithynia, determined 
the length of the tropical year with unprece- 
dented acciurapy: his result not varying more 
than 4{ minutes from the truth. 

In the sixteenth century astronomy began to 
fmsume a morn rational appearance from the 
introduction of the system of Copernicus, pub- 
lished at Nurembeig, and afterwards perfected 
by Kepler and Galileo. 

The ancient philosophers, Pythagoras ex- 
crated, entertained the idea of the immobility 
ofthe earth. This system, called the Ptolemaic 

S stem, from Ptolemy, an Egyptian astronomer, 
aces the earth in the centra,^ and tlie other 
planets round about her in the following order: 
viz. the Moon, Mercury, Venus, the Sun, Mara, 
Jupiter, and Saturn, beyond which were situat- 
ed the fixed stars. 

^ This system, which is replete with difficul- 
ties, gave way to that which is commonly 
known by the name of tlie Copernicaii system, 
from the inventor Nicholas CopernicKs. This 
philosopher, with the view of obvit^dug the 
difficiihies of preceding systems, admitted the 
motion of the earth on her own axis, and also 
her motion in the raliptic round the sun. This 
system met with much oppoaitiop; and for 
maintaining it, Galileo was thrown into the 
prison of tlie Inqiiisitiqn, and purchased his 
liberty by a recantation of' the alleged heresy. 

But however accordant ivith the principles 
of reason and common sense the system of 
Copernicus was, it met with a powerful oppo- 
sition for a time from Tycho Brahe. 

. From observing tliat a stone thrown from 
the top of a lofty tower fell at its base, Tycho 
supposed that the earth must be without mo- 
tion: not being aware that the same thing 
would happen on board a ship sniliug at a 
swift rate, where, if a stone be dropped fnfln 
the mast head, it will fall .at the foot of the 
mast, provi^f the motion of the vessel be 


neither accelerated nor reterded darii^ the 
tune of fidllng. 

This new system, wh'oh exceeded 4he Ptole- 
maic in confusion and difficulty, died jyith its 
projecton and the Coperni^an system is non 
uoivenaUy received. 

OF, THB AFPARBNT MOTCON OP THE HEAVENLY 
BODIES. 

The circle which terminates our view on all 
sides, by the apparent me^ng of the heavens 
and earth is called the hori^n ; which is a 
great ciitle of the ^sphere dividing the concave 
heavens into two parts, the visible above and 
the invisible below. The general appedrimee, 
therefore, of the starry heavens, is that of a 
vast concave ^ sphere tarning round two fixed 
points, opposite each other; the one in the 
northern hemisphere, called the zenith, and 
that in the southern, called nadir. The fized 
points, round which this sphere is supposed 
to turn, arc the poles, and a line drawn 
from one to another is called the axis of this 
sphere. 

We shall endeavour to illustrate this by 
means of a diagram, l^et HO plate VI. fig. 1, 
represent the circle of the horizon seen edgc- 
^v^s, when it appears as a straight line ; let 
IIPFORQ he the complete sphere of the 
heavens, pf which let HPEO be the visible 
hemisphere ; and HQRO the invisible ; tlieq 
will P be the pole of the former and R the 
pole of the latter, and the line PR the axis of 
the sphere. Draw the line Q!lg through the 
centre of tlie sphere C, and it will represent 
tlie edge of a mat circle equally distant from 
both poles, and at right angles to the axis ; this 
is called the equator, because it divides the 
heavens into two equal parts. If HO be the 
horizon, the highest point, or that over our 
heads, as M, is called me zenith ; and the oppo- 
site one N, the nadir. 

The sun riws in the east, ascends to the 
highest* point in tlic arch, which he describes, 
and descends in the west. The highest point 
to which he ascends is called the ^id-day 
, point; through which, and tliezeuith, if a great 
circle is drawn, it is called the meridian of the 
place I and all tlie stars cross this circle or 
meridian twice in twenty-four hours, but those 
which go below the horizon are seen only to 
cross it once. The tliree great circles in tlie 
heavens are, the horizon, the equator, and tlie 
meridian.. The first determines the rising and 
setting of the heavenly bodies ; and also their 
altitude, for which last purpose we milst sup- 
pose another great circle to pass througli (he 
star find the. zenith, called a vertical circle, 
upon wmeh we reckon the number of degrees 
Ibe star is frofn the horizon. The quadrant is 
an instniment used to ascertain tins altitude. 
The three great circles above mentioned form 
the basis of all observations on Uie heavenly 
bodies ; andf therefore, it is necessaiy to de- 
termine their relative situations. Had the 
polar star bei^n exactly at the pole nothing 
more need be done than’ to obtain the altitude 
of this star for that of the pole : but as it is 
two degrees from the pole, tliat number must 
be add^ to this altitude to find that of the 
pole. 

The elevation of the pole being.fonnd it is 
easy to find that of the eqoator : thus HMO, 
or the visible part qf the heavens contains 180 
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fijqr. ; but St la 90 Om. from (he mle P to E the every aneoeeding night ; theae m (liOieibie 

• e(|i»tor: now if PjB be taken IKm tlie aemi- denominated fixed atana 

circle HMO, Aere remain 90 deg. for the But theig ^ otiiera' which ehei^ their 
othentwo area; c/t, the elevation or the pole places witlrregord to tiie ^ed stars, and also 

* nod . equator are hither equal to 90 deg, ; so to one another. These were formerly five ; hfit 

tliat the one being known and subtracted from Dr. Herschell has discovered a sixth, wliicli he 
90 deg, it will give tlys 'other, consequently, (he has naoM^ Geqi^iufli Siding fiiOngh fi>reign 
elevation, of (he pole, at any place, is tlie coni> astronomers give it the name of the persot who 
plement of the elevation of the equator, and tlie discovered it Four othdPs have oeen siutt 
elevation of the equator is equal to the distance discovered by Piazzi, Others, and Hard% 
from tlie polejto file zenith. * are admitted into the system under the names 

The snn does notahvqys rise at the same of Ceres, Pallas, Jnno, and Vesta, All these 
point; for in the beginmng'of March he ap- are denominated planets from the wordp/ono 
pears to rise more to the nortli every day, to tderr or wander. Besides these there are ae- 
continue loAjror above tlie horizon, and to be condary planets, called satellites or moons, 
higher at mia>day. Tlioa he continues till to- which revolve round certain of the primary 
wards tlie end of June, when he retrogrades in ones. Of these our earth has one, Jopitor four, 
the same order till near the end of December, Saturn seven, and tlie Oeoiginm Sidns six. 
when he begins to move forward as before; All the planets move round the sun, tsoni east 
^is e^nge in the sun’s place occasions the to west, and in the same direction do the 
difierence in the length of the days and nights, igoons revolve ronnchtlieir primaries ; except- 
and the vicissitudes of the seasons. ing those of the Herschell, which seem to move 

The ecliptic is that path or great circle in an opposite direction. JThe paths in which 
which the sun is aopposed to complete in a they move round the sun, are called their or- 
year. It difiers in situation from the equator ; bits, which are ellipses approaching very near 
for the sun risea above the equator in summer, to circles Their revolutions are iierformed in 


distance from Ihb equator are called solstitial at the end of this article, 
points ; and the distance between the equator The planets are opi^ue bodies, and shine by 
and ecliptic, at those points, is named the reflecting (lie light which they receive from the 
obliquity of the ecliptjp, which is nearly 33 snn, Venus and Mercury being nearer to the 
deg. 30 min. sun than to our earth are called inferior planets. 

The equinoctial colnre is the great circle' and the rest, which are without the earth’s 
which passes ut right apgles to the equator, orbit, are denominated superior planets. We 
through the two points of it intersected oy the havo already ^id that the planets move round 
'ecliptic, aand called the eqiiinoctial points, the sun in elliptical orbits ; that in which the 
The solstitial colnre is tlie other great circle at sun is situated is called the lower focus. If we 
right angles to the equator, and passes through suppose the plane of tlje earth’s orbit \vliich 
tlie poles of the ecliptic. passes throu^ the centre of the sun, to be ex- 

Lesser circles oi the sphere, touching the tended in every direction as far as the fixed 
solstitial points, and at right angles to the axis, stars, it will desbribe a great circle, or the 
as AC, UD are called tropics : tliat on the ecliptic, with which tlie situations of the orbits 
north side of tlie equator is denomlhated the of the other planets are compared, 
tropic of Cancer ; and tliat on the soutli, tlie The planes of the orbits of all the other 
tr^ic*of Capricorn. The two polar circles planets must rass through the centre of the sun ; 
FG, IK are 33- deg. 30 min. distant from tlie out if extended as far as the fixed stars they 
pules. ^ form difierent circles from each other and from 

The zodiac is a broad portion of the heavens, the ecliptic ; one part of each orbit being on 
extending about eight degrees on each side of the north, and the other on the south side of 
the eclij^c ; it is divided^ into twelve parts, the ecliptic. Therefore the orbit ^ of each 
called signs; and each sign into thirty parts planet cuts the ecliptic in two opposite points 
or degrees. Circles of celestial longitude are called the nodes of tlie planet That where the 
gicat circles of the sphere, standing ^ right planet passes from the south to the north of 
angles to the plane of the ecliptic, dividing tlie the ecliptic is called the ascending node, and 
same into equal parts. Upon the ecliptic is the other tlie descending node,^ The angle 
reckoned the longitude of any fixed star, from which, the plane of a planet’s orbit BMkM ivith 
the point where the ecliptic and equator inter- the plane of the ecliptio is called the incliliatioii 
sect each other in the vernal equinox, called of the planet’s orbit 

the first point of Aries, and the arch of any of Tlie two points in a planet’s orbit farthest 
these circles intercepted between a star and from, and nearest to, the body ronnd which 
the ecliptic, is the latitude of that star. The it moves, are called the apsides, tlie former of 
equator is divided into degrees, called degrees which \s nsnally named the apffislion, and the 
or right ascension, and from the equator to the lower, the perihelion : the diamater joining 
poles the degrees of declination are counted on these points is calleq. the line of apsides, 
the meridian of the place. When the snn and moon are nearest the earth, 

they are said to be in perigee, and when far- 
OP TtlB SOLAR SYSTEM. apogee. 

If we examine the heavens in a clear night When a planet is betvreen the sun and the 
we shall find thot the greater of the stars keep .earth, or the sun^ is between it and the earth, 
toe same place with respect to each other, that then the planet is said to be in coqjnnctior 
is, if we nbseAe two stars having a certain up- with (he sun ; and when the earth is b^ween a 
parent diatanccTfrom one another one nij^^ they planet and tlie sun, that planet is said to be in 
will be«found to maintain the same distance opposition. When a .planet comes between 
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the earth and the tiiu, it appears to pass over 
the disc, or sarface of the latter, and this is 
called the transit of the planet f, 

When a planet ihoves from' west to east, it 
in said to have direct motion, or to be in con- 
sequentia; and when from east towest.tohave 
retrograde motihn, or io antece^ntia. Hie 
lieliocentric pld^ce of a^ planet, is the place 
which it apjpears tb be in if viewed from the 
l^n ; and the palace it occupies when viewed 
f^pm the eartli is termed its geocentric place. 

The planets do not move with equal velocity 
in all parts of their orbits, but move faster 
when nearest to the sun, and slower in the re- 
motest parts ; and if a straight line is drawn 
from tile planet to the sun, and this line is sup- 
posed to be carried along by the periodical 
motion of th^lanet, then the areas described 
by thii^^line, and the path of the planet, are 
proportioned to the times of the planet's 
motion. 

^ Hie planets perform their ueriodical revolu- 
tions in different times, but the eubes of their 
mean distances afe as tho sqifUres of tlieir 
];:«riodical times. 

‘ The sun forms the centre of attraction round 
which all the planets move. These have also 
the property of attracting each other, which 
occasions some irregularity in their motions. 
This mutual attraction between the planets and 
tlie snn Veeps them from flying ofl' from tlieir 
orbits by (lie centrifugal force, which is gene- 
luted by their revolving in a curve ; and this 
force a^din keeps them from falling into the 
■un, which wou|a 'be tho case, if it were not for 
tlie motion impressed upon them. Thus these 
two powers balance each other, and preserve 
tlie order of the system. 

This doctrine, which is founded on tlie de- 
monstrations of Sir Isaac Newton, may be thus 
illustrated : 

If a planet at B (fig. 2. plate VL) gravitates, 
or is attracted towards the sun, S, so as to fall 
from B to y, in the time that the projectile force 
would have carried it from B to X, it will de- 
scribe tlie curve BY by the combined action of 
these two forces, in tlie same time that the 
projectile force, singly, would have carried it 
fro 111 B to X, or the gravitating power, singly, 
have caused it to descend from B to y ; and 
these two forces being duly proportioned, the 
planet obeying them both will move in the cir- 
cle BYl'v. Bui if, whilst the projectile force 
would carry the planet from B to o, sun’s 
attraction slioiild bring it down from B to I, 
the gravitating power would then be too strung 
for the projectile force, and would caii^'C tlie 
planet to describe, the curve BC. When the 
planet comes to C, the gravitating power 
(\vhivh always increases as the scpiare of Uie 
distance from the sun, diminishes) wni be 
yet stronger for tiie jirojcctile lorce, and by 
conspiring, ii^soine degiee, tlierewith,(jwill uc- 
ceierate the planet’s motion all the way from 
C to K, causing it to describe (lie arcs BC, 
€1), D£, EF, all hi eaual times. Having 
its motion thus accelerated, it thereby acquires 
so much centrifugal force, or tendency to fly 
ofl’ at K, in tlie lin.; K I, as overcomes the 
sun’s attraction : and the centrifugal force bqjng 
too great to allow the planet to be brought 
nearer to the sun, or even to lUove round him 
fo the ' circle it If, 8cc. it goes o^ and as- 
•?eods in tl^ ciin'c KLMN, &c. its motion 


decreasing as graduallv finam JC to B aa it Ir 
creased from B to K, because (he son’s. attrai> 
tion* now acts against the planet's projeotile 
motion jnst as as it acted with it ^ibre. 

When the planet has aot round to B, its projec- 
tile force is as mUch oimiliished fyom its mean 
State as it was aupien^d at K ; and so the 
sun’s attraction being moce than siiflScient to 
keep the planet from going off at B, it de- 
serines the same orbit over again by virtue of 
the same torces or powelrs.^ A double prqjec- 
iile force will always bauince a quadruple 
power of gravity.^ lietthe planet at Behave 
twice as great an impulse from thencia toanards 
X as it had before ; that is. the 
of time tliat it was projected from as 

in the last example ; let it now be pr^cted 
from B to c, and it will require 4 times ns much 
gravity to retain it in its oniit^ that is, it - must 
fall as far from B to 4 in die time tliat tlie pro- 
jectile force would carry it from B to C, oUier’ 
wise it would not describe the curve BO, as is 
evident from the flguiv.. But in os much time 
as the planet moves I'rom B to 0, in the higher 
part of its orbit, it moves from 1 to K, or irom 
K to L, in tlie lower part tliereof; because 
from tiie joint octioii of these two forces, it 
must always describe equal areas in equal 
times throughout its annual course. Hiese 
areas are represented by the triangles BSC, 
CSO. DSE, ESP, Sec. whose cont nts are 
equal to one anotlier from the properties of the 
ellipses. * 

OF THE SUN. 

From the motion of the spots which appear 
on tlie face of the sun, it has been found that 
this great luininary revolves on ks axis in 
twenty-five days. This axis is inclined to tlie 
eclintic, in an angle of about 82° 30'. 

Hie following are Sir Isaac Newton’s ob- 
servations on the sun. ]. 'I'hat its heat is 
seven times greater in Mercury, than vvitli us, 
and thaUwaier there would be all carried off 
in steam. 2. Tliat the quantity of mutter in 
the sun is to tliat of Jupitor, as 1100 toij, and 
that the distance of Jupiter from the sun is in 
the same ratio to the sun’s diameter ; conse- 
quently the centre of gravity of the sun and 
Jupiter, is nearly in tlie superficies of the for- 
mer.^ 3. That me quantity of mutter ' in the 
sun, is to that of Saturn, us 23G0 to l,,aiid the 
distonco of Saturn from tlie sun is in a ratio 
little less than that of tlie sun’s seiiii-dianieter, 
whence the common centre of gravity of Sa- 
turn, and ilie sun is a little within the latter. 
4. Tlierelore tlie coiniuon centre of gravity of 
all tlie planet.s cannot be more than the length 
of the solar diameter from the centre of tlie. 
sun. 5. The sun’s diameter is equal to 100 
diameters of the eartli, and the whole bodv 
exceeds that of the earth a million of times. 
6. If 3fi0 degrees are divided by the quantity 
of the solar year, it gives 59' 1, and the ho- 
rary inolion ih 2^ 27'. 

OF THE INFERIOR PLANETS. 

Mercury being pearcst the sun, is seldom vi- 
sible, and never appears more tlian a few de- 
grees from the sun’s disc. 'J'he period of its 
revolution on its axis i.s unknown. It is some- 
times seen passing over the solar disc, and this 
is called its transit Venus is tlie brightest of 
the planets, and is termed the muruiug lur 
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evening^ star) as it preceded or follows the up- 
fMrent course of the snn. 'llie time of its roU- 
tion on its axis is not known. Venus appears 
witb phases like the moon, and passes some* 
times over the 8un*s disc. 

The elongatinn of a planet is its apparent 
distance, from the sen. 

An inferior planet is at its. greatest elonga* 
tion when a line drawn from tlie earth, tlif^iigh 
the planet, is a tsingent to the planet's orbit 

• 

OP TUB EARTH. 

That our planet is a globular body, is easily 
proved. Mariners, when they leave land, first 
Mgin to lose si^lit of the lower rarts, and so 
on gradually of the higher : and persons on 
shore, first see the tops of the masts, before tlte 
ships themselves appear. Now, if the eartJi 
were a perfect plane, all parts would be seen 
at onec, 'Hie earth is not, liowe\er, a perfect 
sphere, but a spheroid, having its equatorial 
diameter longer flimi the polar, or the axis. 
The diameter, at the <‘quator, is 7977 miles, 
and that at the poles 7940 miles, 'i'he earth 
lias two motions ; a diurnal, on its own axis in 
twenty-four hours, and an annual motion round 
the sun in 3t)5 da>s 6 hours 56iu. 4s. The 
first motion occasions light and darkness, day 
and night. 

4'he natural days are not equal ; for a natu- 
ral day is the time wherein the earth performs 
one revolution round its a\i% mid such a portion 
of the second revolution as is equal to the space 
w hirh the snn has apparently gone that uay ; 
I'.iit these spares arc unecfiial, Iherelbre the ad- 
ditional portion of the seroml revolution will 
he at times greater or less, consequently the 
natural days must be unequal, lienee arises 
the dilference between a sun-dial and a time- 
piece, the former measuring the length of a 
natural day, and the latter dividing time into 
equal portions of twelve hours each ; thecloe.k 
v.'ill he Ijefore the dial when the natural day is 
nioi'.'-* than twenty-foiir hours, and affler it wiien 
less. 

'I'lit eqttnlioH oflBime is the dillereiice be- 
tween the mean Jeiigtli ol’ the natural day, and 
that of a day measured hy tiie Siiii 8 apparent 
motion, or between mean and apparent \Xmo. 
44ie hour by apparent time being known, 
to find what is the true time, add the equation 
to ajipareiit time, if the day, by the cluck, is 
shoiter than by the dial ; and subtract it when 
longer. 

4'he causes of the ditlerence betw'een mean 
and apparent time, are, j. 'I'he obliquity of 
the ecliptic with regard to the erpiator. 2. 
The unc(|ual motion of the earth in an ellip- 
tical orbit. 

The heavenly bodies appear higher tliau 
they really are, owing to the refraction of the 
rays of liglit by our utmos])here : so that to 
bring the apparent to the true altitudes, the 
quantity of refraction must be subtracted ac- 
cording to a table which may be found in all 
hooks of element'll astronomy. 

The twilight is also owing to this refraction 
of tlie'rays, which, being bent by (he atmos- 
phere, visit the earth helorc the sun actually 
Wses, and keep lijiii in view after lie is set 

• OF THE seasons. 

Tliese are occasioned by^ the annual motion 
of the i#arth. The helt*r to iinderstaral this, it 
• (i 


must^e considered thnt tlie axis of tlie eartli 
is inclined to the plane of its orbit, atout 23d 
30m. and ft dlways keeps parallel to itself, or 
is directed* constant^ to t^pi same point of 
heavens. 

Let tig 4, Plate yi. repissent the earth in 
diOerent ^rts of its elliptic o^it. In the spring, 
the circle which separates the light from the 
dark side of the globe called the terminainr, 
passes tlirough the poles n, s, as appears in the 
position A. The earth then, in its diurnal ro- 
tation about its axis, has cveir part of its sur- 
face ns long in light as in shade ; therefore the 
days are e^iial to the nights all over the world ; 
the sun being at tJiat time vertical to ^le equa- 
torial parts of the earth. As the earth pro- 
ceeds in its orbit, and comes^to the position 
B, the .sim becomes vertical^i those parts of 
the earth under the tropic, and tlie iffiiabitants 
of the northern hemisphere will enjoy summer 
on account of tlie solar rays falling more (ler- 
pcndicularly upon them ; they will aiso have 
their days longer than their nights, in propor- 
tion as they are more distant from the equator; 
and those within the polar circle, as will he 
perceived by the ligure, will have constant 
day-light. At the same time the inhabitants of 
the soiiUiern hemisphere have winter, their 
days being shorter than their nights, in propoi- 
tion as they are farther from the equator ; ami 
the inhabitants of the polar regions will huyt> 
constant night The eartli then continues its 
course to the position C, when the terininator 
again passes through the poles, and the days* 
and nights are equal. After' this the earth ad- 
vances to the position D, at w'liirh time the 
inliabitaiifcs of the nortliern hetnisphere liaie 
winter, and their days are shorter than their 
nights. The positions B and D are the solsti- 
tial poiiirs, ami A and C the equinoctial points ; 
they are not equidistant from each other, be- 
cause the sun is not in the centre, but in the 
focus of the ellipsis. In summer, when tlie 
earth is at B, the sun is farther from it than iii 
winter, when the earth isatl); and, in fai t, 
the diameter of the sun appears longer in the 
winter than in siiriinier. Tlie dillercnce oi‘ 
heat is not owing to I he sun's being nearer to ii.s, 
or more remote, hat to the degree of ohluiiiity 
wiUi which its rays strike any part of the earth 

or THE MOON. 

The moon is a splieriral body, and revolves 
round the earth in an elliptical orbit, and is 
carried witli it round the sun. Tlie moon al- 
ways lias the same side towards ns, and its pe- 
riudicul time is equal to that of its revolution 
in its orbit round the earth. Thougli the year 
to the earth and moon is of the same length, 
the niiinber of tlieir days is diilerent : the Vor- 
iner having 365 ndliiral days, and the latter 
only about 12, every day atid njglit in tlie moon • 
being* equal to 29 days 30 hours on the earth, 
llie face of the moon, as seen through a tele- 
scope, appears diversitied with mountains anil 
valleys. The height of tlie hiiiar riioiiiitaiiis 
has been accurately ascert lined by Dr. l ler- 
scliel, who concludes, that m ith few exceptions 
tliey do not exceed lialf a mile. The same 
astronomer also discovered several volcanoes 
ill the moon. 

I'lie phases of tJie moon, as they appear at 
eight diilerent points of lier orbit are rejire- 
seiited ill plate ^"1I, wfiere S represents the .sa.'i. 



82 


AST 


AST 


T the enrib, amt A BCD, &c. the iaoon*fl orbit 
When tlie moon is at A, in conjiuietion with 
the sun S, lier dark side being efitii^ly towards 
tht earth, she will be iiivjsbie, as at a, and is 
then callVd the new moon. When slie roines 
to her first oetaiit at B, ^ (jaarter^)!' her eiv 
lightened liemis^^iere W'ilT be turii^ towards 
the earth, and slie will tlien appear homed, ns 
at If. When she has run tliroMnli (he (piarter of 
her orbit, and arrived at (-, she shews ns the 
half ol‘ her enlightenerl hemisphere as at r, 
when it is said she is one hall full. At J) she 
is in her second octant, and, by shewing ns 
more of her ciiliglitencd hemisphere than at C, 
she appears gihhoiis as at r/. At her opposition 
at K, tier wTioh* enlightened side is turned to- 
ward.s the eacUk when she ap^)ears round, ns 
at c, ainjj[ slie^f said to he lull; having in- 
creased all the way round from A to On 
the other side she decreases again all the way 
from B to A ; thus, in lier tiiinl octant at 
fiart of her dark side being turned towards the 
earth, she again ap|)ears gihhous, as at f. At 
G she appears still further decreased, sliew'iiig 
again exactly one half of her illuminated side, 
ns at JSiit when she comes to her fourth 
octant at H, she presents only a tpiarter of her 
enlightened hein'sphere, and apiin appears 
horned, as at //. And at A, Inning now coni- 
leted her coiirs.', she ag'iiii <lisitppears, and 
ecomes a new muon again, as at lirst. 

OP THE Sl'PEKlOlt 1‘LtNETS. 

Mars ’is of a reddish colour, and from some 
spots on its siirfiice, it appears (lint the inclina- 
tion of the axis of this planet to the ecliptic is 
.51)d. 4‘Jm. the nolle of the axis is in 17d. 47m. 
of Pisces, the ohlhpiity of (he ecliptic, thereon, 
ySd. 4-2in. 

'fhe figure of Mars is that of an oblique 
spheroid, (he equatorial diameter of which is 
to the polar, as Hi to 15. 

(h^res Ferdinanilea, is tlie name of a small 
planet .situated next liryond jVlars, and was 
discovered on the (irst day of the present cen- 
tury, hy Piazxi, an Italian astrunomei. 

Pallas is another small planet, discovered 
hy Dr. Others, of Bremen, in 1S0'2. Juno is 
another small planet, discovered h} M. Hard- 
ing, in 1804, and Vesta, aiiullu'r, was first seen 
hy Dr. Olhers, jMarcii ‘ioth, !S0h 

These I'onr jihinets Dr. Hersi-hel calls aste- 
roids. Jupiter is the hrightest of the planets, 
except Venus. »S<\i.rfd belts are observed 
ucro.ss its surface, and parallel to its equator. 
These arc supposed to he large ranges of 
clouds 'n the atmosphere of the planet, as they 
are sometimes of (b'tferent breadths. Laige 
spots have fdso been seen in these belts. Jii- 
jnter has four moons of dilVerent inngiiitiides, 
which are occasionally eelfpsed h> the shadow 
• ol the planet falJing on them. 'These are pf con- 
siderable use in astronomy and navigation, for 
the piirjiose of determining the longitudes of 
places. • • 

•Saturn is seldom seen by (he naked eye. 
Viewed through a telescope, it jireseiits a re 
niurkahle appearance being Htirrouiided by a 
lunioioiis ring. 'This ring, which casts a strong 
shadow iijion the planet, appears to be divided 
into two hy a line in the middle of ita breadth. 
Besides, the ring iSaturn has seven moons of 
dificrent siKes ; and fflU its body it lias belts 
like tiiuse of Jupiter. 


The Georgiiim Sidus, or Herschel planet, 
with its six satellites, was the discovery of Dr. 
Herschel, in 1781. It cannot be seen but by a 
telescope. • 

It is evident, from the principles of optics, 
that the determiTiation of the real diameters of 
the celestial bodies, depends on the knowledge 
of their apparent diameters, and their actual 
distatices from die earth. 

'The .sun’s vertical, or perpendicular diame- 
ter, may be had by two ohserf er.s taking, at the 
same time, one the lieiglit of the upper edge of 
the disc, the other the lower, 'jliis w'ill be 
best done when the siin is at the meridian. 
The height of each edge must he corrected hy 
allowing for parallax and refraction ; and the 
apparent diameter will be equal to the ditler- 
eiice of the corrected altitiule.s of the upper 
and lower edge. Anotiier method is, to ob- 
serve by a good clock, the time in whieli the 
siin’.s disc passes over tlie plane of the meri- 
dian, or some other hour circle. At, or near 
one of the e(|iiino\es, when the .sim’s apparent 
diurnal motion is in the equator, or a parallel 
near it, say, at the time between the sun’s 
leaving (lie meridian and return to it : .'tfiOd. : ; 
the time in which he passes over the meridian : 
his apparent semi-diaiiieter. Atnnyofiier time 
of the year, when the sun is in a parallel at a 
greater distance iVoin tlio eipiator, say', as 
radios : (he sine of the sun’s declinaHon : : 
the tune in which the siiii passes the meridian, 
converted into motion nt the rate of four 
minutes in tunc to Id. : th.e arc of the great 
circle which iiieasiiros tlie sun's apparent ho- 
rizontal diameter. 

OP 'THE SATELLITES. 

As the satellites nmTornily desi'rihe orbits 
nearly with their respective primaries, at the 
centre or foeiis, they are most iirobably moved 
hy u similar force to that wbiili moves tlie 
planets I'tuind the smi, conse<|iieiilly they imi.st 
describe tlie areas of their orbits pnqioi-tiunal 
to the times: and their mueaii distance^ from * 
the centres of the priiiiari" must he the cuhe- 
roots of the squares of the times of their re- 
volutions. 

'riie time of a synodic revolution of a satel- 
lite may he thus found: observe when the 
primary planet is in ojipo.sitiun to the piissage 
m the sat(‘llite over its .laxly, and mark tlio 
time when it is lialf-vvay heiween the two op- 
posite edges of the planet’s disc, for then it 
'.vill be nearly in cunjuiirtion with the centre of 
(ht jihinet, and also in conjmietiou with the 
sun. After some time, observe* when (lie pri- 
mary is in opposition, and the satellite in con- 
jneclion witli its centre, and divide the inter- 
vening period between the tw'o observations, 
hy the nnmher of eonjiinctions of the. sun, in 
that space, wiiich will give the time of a .syno- 
dic revolution. Another method is by means 
of the eclqises of the satellites ; observe wlien 
tlie satellite enters the shadow of its primary, 
called its immersion, or when it comes out of 
the sliadovv, called its emersion ; and after 
some time repeat the same observation vvhen 
an eclipse again occurs, and from the interval 
of these times, and the miinher of eclipses in 
that interval, the mean lime of a sypodic re- 
volution will he had hy division. 

The disianre of n satellite from its primary, 
may be found by means of its grcalesf elonga^ 
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rion, as seen from tlie enrfJi. Another mc'thou 
is, by nieiisiirinj^ with "% niicronieter nt the time 
of the satellite’s eiongb^ion, its distance from 
the centre of the planet, also the semi>diameter 
of tlic planet, the disttince being in the same 
trniis ns the semi-diameter. Or when the pe- 
riodic times pf all^the suUdlites are known, 
and the mean distance of one of them ; tlie 
mean distances of the others may he found 
from tlie |)roporiion between the squares of 
the periodic tinKS and the cubes oi the dis- 
tances , 

OF COMETS. 

These are opaque bodies, with long tails, or 
trains on the side remote from tlie siin, ronnd 
which tliey revolve in eccentric ellipses ; Sir 
Isaac Newton computed the heat of the comet 
which apfieared in 1680 to be, when nearest to 
the sun, !20U0 times hotter tlian red hot iron, 
fn their motions round the sun, the comets arc 
siihject to the same irregularities as tlie planets, 
only their variations are more considerable. 
When they arc near the sun, their motion is 
very rapid, and in the remoter parts of their 
orbits extremely slow. Pr, Ifalley lias calcu- 
lated tables for determining the orbits of the 
comets, which, in general, have been found 
very exfu t. 'llie iiuinber of comets belonging 
to our 8} stem is unknown; but, from the ac- 
counts of the ancients, iitid the obsenationsof 
the moderns, it appears that about 4.50 lia<I 
been seen previous to 1771, and siiiee that 
time, se\eral otiiers lia\e occasionally been 
discoi ered. 

OF THK FIXED STAHS. 

Tin . ^ called, on account of Oieir not 

changing th<“ir places as the planets <Io. TJiey 
ujipear of various magnitudes : but, for eon\ eni- 
eiice, astronomers class them into six oi seven 
divisions, 'fo the naked eye they socni to be 
iiinuiiierable, but this is a deception orrasioned, 
piobalily, by the ndraetion of our iTtmosphere. 

'J’he ancients divided the stars into several 
conf^tellations, or systems ; to distinguish which, 
tlu'v gave them names according (o their fan- 
cies To these have been a ddcd.se vend others 
by modem observers. 

Ihose stars which are not included in any 
constellation, are denominated unformed. Be- 
sides the names of tiio constellations, the 
ri( nt Creeks gave particular appellation^TO 
some single .stars, or small groapes of them ;* 
thus, tho.se in the neck of the Bull were called 
Pleiades; live in the Bull's face, llyades; a 
bright star in the breast of Leo, the Lion's 
Ht'art ; and one between the knees of Bootes. 
Are turns. 

Creek letters have been added by Bayera to 
stars ill the several constellations of his cata- 
logue, (« being affixed to the largest star) by 
means of whicn, any star may be easily found. 

Twelve of the constellations lie upon the 
eclijitie, including a space about 16 degrees in 
breadth, called the zodiac, within which all 
the planets move. Tfie rxmstellations as far 
as Uie triangle, with Cornu Berenices, are nor- 
thern, those after Pisces, southern. The dis- 
tances of the fixed stars from us cannot be as- 
certained, therefore they must shine by their 
own light ns our sun does, whence it is infer- 
red, that tliey arc suns to systems similar to 
ours. Some of the larger stars have not the 
C 2 


same situations obsen'cd by ancient astrono- 
mers; and new stars have appeared, while 
otliers, forfiei^ly described, are no longer seen. 
Some stars have a periodical increase and de- 
crease ; and many of the jgxcd .stars, upon de- 
amination by the telescope, are found to con- 
sist of tw% • 

The tfia lactea or milky wty, is a broad belt 
or zone, of a vyhitish appearance, which con- 
sists of an infinite number of small stars not to 
be discerned but ^ a very powerful telescope. 
Dr. klerscliell is of opinion, that the universe is 
full of these nebula? or systems of stars, and 
that the milky W'ay is the nebula in which our 
system is situated. 

OF ECLIPSES. 

WHien any of the heavenly b^ies is obscured, 
or darkened by the shadovV oi another falling 
iipon it, or by the interposition of any body, 
it said to be ee.lipsed. Erlinses were for- 
merly viewed as ominous, bnt the improve- 
ments of science have clearly proved tliat they 
have no connrrtioii with future events; but 
that they depend entirely upon regular and in- 
variable caiise.s, and may he calculated and 
foretold with the greatest certainty. As the 
earth i.s an opaque body, enlightened only by 
the .sun, it will cast a shadow towards tliat side 
which is farllu‘st from the sun. As the sun is 
iruich larger than the earth, the shadow of the 
latter mu.st be conical, or end in a point. See 
plate V I. fi^. 5. 

On the sides of this conical shadow, there 
isa divTrgiiig shadow, the density of which de- 
crease.s in proportion as it. 'recedes from the 
sides of the former conical shadow : this is 
called the peniiinlira. As the moon revolves 
round the earth siifficieutiy near to pass through 
tlie sliadow of tlie earth, an ecli[).se must always 
take place when tlieSe tliree are all in ono 
straight line. An eclipse of the moon can 
never happen but at the time of full moon ; but 
on account of the inclination of tlic moon’s 
orbit to that oi the eartJi, an eclipse cannot 
take place every full moon. When the moon 
pas.ses entirely through the earth's shadow, tlic 
eclipsii is total ; but when only part ofit pns'^es 
through tlie shadow, the eelip.se is partial. 
The quantity of the inoou'.s disc which is 
erlipsed, (and the same thing is to be under 
stood ol Uiat of the sun in a solar eclip.se,) is 
expressed by twelve parts, called digits, that 

is, the disc is .supposed to he divided by twelve 
parallel lines ; then if half the disc is c'clip.sed, 
tlie quantity of the eclijisc is said (p be six 
digits. Wiieii the diiiDieter pf the shadow, 
thioiigh which the moon must {lass, i.s greater 
than the diameter of the mpon, the quantity of 
tlie eclipse is said to be more than twydve 
digits; thus, ilie diameter of the moon is to 
that of the shadetw as lour to five, then tlie 
eclijjjse is said to be fifteen ^igits. The du- 
ration of a lunar eedipse is various, it some- 
times lasts two or three lioura. The eclipses 
oftie sun are owingitu a difierent rau.se than 
those of the moon. They are oce.asioned by 
the moon’s coming directly betw'ecn us and 
the sun, and there lore obstructing our view of 

it. W'hen the moon banpens to be in con- 
'jimctioii with the sun, or between the sun and 
the earth, viz. at the tinie of the new moons, 
tlie sliadow of the moon falls upon the surrac;e of 
tlie eartli; bemne, pioperly speaking, siicb 



wrUpseit slioiiltl be callcil eclipsenof the earth. 
Blit the uhole disc of the earth cannot be 
involved in the sllado^\ of the n'oo^, because 
the moon is much smaller than the earth, and 
the shadow of the moon ib conical. Thus, in 
plate VI. 6, the rays of tlie sun, S, being 
mtercepttMl by the, moon, Ibrm ttj conical 
shadow CDG, which, falling upon the surface 
of the earth, entirely deprives that portion of 
it, upon which it fails, ot the sun’s light, and of 
coune the inhabitants of that part of the earth 
will have a total eclipse of the sun. Beyond 
the dense .conical shadow CDG there is a dl- 
vei^ing half shadow, or penumbra CDEF, 
which is occasioned by the moon’s intercepting 
only a pi;rt of the sun's rays froiii those places 
which tail within tlii.s peiiiiinbral cone, and are 
out of the dens^shadow. Thus from the part 
of the cH'j'h Z, the portion Y^'B of the sun 
only can be seen ; consequently the inhabitants 
of that part will, ha^e a partial eclipse. 

As the moon is not always at tlie same dis- 
tance from tiie earth, it soimHiine.H happiuis 
that the conical dense shadow does not reach 
the earth, as in tig. 7, and only tlie peniiiiibral 
shadow inlls upon it, the eclipse consequently 
is partial to every part of the earth. Those 
who sire at flic centre of ilic peniuiihra will 
lose sight ol the cenire of the sun, by the inter- 
position of the moon’s body, which subtending 
a smaller angle than the sun, will not entirely 
' ‘ 'll lie a ring 

of light all uroimd. The eclipse is then said 
lo be annular. 

OP THE TIDES. 

The ocean covers more than half the. globe ; 
and this large body of water is in roiitiniial 
motion, ebbing and flowing alternately; that 
is, if tlie tide is now at high watermark, it will 
presently subside and flow baiik for about six 
hours, when it will be at low water mark : the 
time of high w'aler, how'cver. Is not always tlie 
same, but is about three quarters of an liour 
later every day, for near thirty days, when if 
begins as before. 

Foi example : suppose at a certain place, it 
is high Avater at tliree o’clock in the ailernuon 
on the day of new moon ; the next day it wilt 
be high water at three quarters of an hour after 
three, the day following ot liaif-iiast four, and 
so on till tlie next new moon, when it will he 
again high wat^r at three. This answers to 
the motion of the moon ; for she rises every 
day about thiee quarters of an hour latjr 
than the preceding one ; and thus conipleti « 
her revolution round the earth in about tliiriy 
days. 

According to the Newtonian piiiiciple of 
attraction, these pluenomena arc thus explained. 

The waters at Z onthe^side of th* earth. 


next the mooti M, (tmire 3.) are more nb 
tmeted than the centra/ parts O by the moon, 
and these again more than the waters on the 
oppo.site .side at N ; , therefore the distance 
’^between the earth’s centre and the waters on 
its surface under and opposite tlie moon wall 
lie increased. To explain, tin's more particu- 
larly, tlioiigh tlie earth’s diameter Wars a con- 
siderable proportion to its distance from the 
moon, yet this diameter is nothing when com- 
part'd to the earth’s distance fLoiu the sun, con- 
sequently the dilTerenqe of the sun’s attrnctiou 
on the sides of the earth opposite to him, will 
be far less tlian the diflerence of the moon's 
aitruction on the sides opjiosite to her ; there- 
fore tlie moon must raise tiie tides higher than 
they could be by the sun. Sir Isaac Newton 
has determined that the influence of the sun in 
tills case is three times less than that of the 
moon. The tides, tlien, are properly the joint 
prodiu’tiun of the sun and moon ; or, in fact, 
there are two tides, a solar and a lunar, whose 
ertl'iits are joint or oppo.sitc according to the 
situation of the bodies by which they arc 
effected. VV'lieii the sun and moon act toge- 
tlier, as at new and full moon, the flux and 
reflux become considerable ; and are calleil 
spring tides. But when one tends toelcAate 
the waters, and the oilier to depress them, as 
at the iiioon’.s and third quarters, then ^he 
flux and reflux xvill be diminished ; these arc 
ealli'd neap tides. 

The sail being farther from onr lienii.spliere in 
March and Septcuiber, than in i'ehruary and 
October, is the cause why llie greatest tides 
happen a lillle helore the xenial, and a little 
after the aiitiumial equinox. 

When tlie moon i.s in the equator, the tidc.s 
are equally high in both parts of tiie hmarday, 
Avhich IS lit iidurs .^0 luiiiiites ; hut as .she de- 
clines low nrds either pole the tide.s are alter- 
nately higher or lower in northern or southern 
lntitiide.s. The tides are so retarded in their 
passage through chaiiuels, and so alTected by 
capes, ami head-lands, as to happen xaiioiisly 
al dilfeieiit places. The tide raised i \ tin; 
German Ocean, when the moon is three, hems 
pastille meridian, takes three hours to a rrixe 
at London Bridge. Lakes liaxe no tides be- 
cause every part is attracted alike. The Me- 
diterranean and Baltic seas have but small 
vations, on account of the narrowness of 
inlets by which they couiinunicate with the 
ocean. 

For more ample infonimtion on the subject 
of astronomy, the reader is referred to the 
works of jV'rgiison, Gregory, Boiinycastle, 
Vince, Squire, and others. 

The Ibllowing 'J'abular xiew of the Soluf 
System is taken from Ferguson’s Astronomy 
by Dr. Brewster. Second edition. 
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ASTROSCOPE, an instrument composed of book of universal geography, containing inai)8 
two cones, having the constellatuii>n!&delineated of all the known jmrts of tlie world. ^ 


on their surfaces, whereby the stars may be ATLAS, in commerce, a sort of silk or satin 
easily known. * manulactured in the East Indies, in which gold 

ASYMETRY, in a general sense, the want and silk are so wrought together, as no woi k- 
of proportion between tlfc parts ofsany tliing, man in Europe can iinitute. In China tliey 
being the eontrai^ of syininetry. weave loijg slips of gilt paper into dieir sdks. 

in mathematics it is used I’or what is more The same slips ol paptr are twisted abmit silk 


In mathematics it is used I’or what is more The same slips ol paptr are twisted abmit sdk 
commonly culled incommensurability, or the threads so artificially, as to look finer tliaii gold 
relMion of two (jnantities which have no com- tlircad, though of no great vidue. 
mon measure, as between one and the square ATMOSPHERE. See Pneumatics. 
r,«,t of two, or ai ] : or the side aud ATOM from the Oreet c— nded 

diaiFonal ofa sriiinre of a privatwe, and I cut Ihewordis 

ISYMP'I’OTE, i'll geometry, a line which used to sigiiifv such a small ™rlicle of matter as 
approaches nearer to anotlu r coDHiinally, and !*« l>l;ys>e»Ily divided Such imrtirU s 


iipproaclies nearer to another continiudly, and 
never meets it I'roperly, the term is appro- 


aro said to he tlie first rudiments, or coni- 


printed to rigid lines which continne to ai.- all bodies. See OivisioiLirv. 

profielihearePtoeiirv^. AlOAllCAL Oie philosophy 

ASYNDE TON, in grammar, a figure Avtiich hpiynma which asenhes to atoms the 
omitsthecoiiiunctioiwii.aB. otence,asiatliat Properties of gravity and motion. On this 


verse of Virgil : 

Verie cHi JlrrmtnaSf drrte veh, impplUte remos. 
ATCHIEVEMENT, vulgarly hatchment/\w 


ground that philosopher accounted for the 
origin and formation of things. 

ATOMIC theory, a species of iihiloso- 


.fvi I, vuiintriy III , At • i i i • a i *1 aI 

heraldry, tl.e anus of a person or family with recently nil reduced into chemistry, the 

» a . .. nature ol which may he understood from the 


all the ornaments niipeuued to it. i,.- 

ATHAMANTA, in botany, a gl ims of the loHowiiig brief on line, 
pcntenclria digjnia class and order, in the iia- „ “i- profireiw wliirh chemists have mi^e m 
tural method ranging under the forty-fifth onler, the investigation of the component imrts ol 
uinbcllat'e. 'riiere are nine species, the prin- bodies, has led to the adoption of tins axiom, 
cipal of xvliioh is, the athamanta rretensis, or y«- ffmoji consists m rontj 

daucus cretic.is, which grows wild in the L.- bmatwH the atoms of bodies xciih ea^h 
vant It rises about two feet in height, and I iius u lien two bodies unite che- 

the branclie.s bear while flowers. mically, so as to form a tliird body, tlie two 


the fort}-niii(li order, coiiipositic discoides. 
I’lierc are tweiilv species, but none remark- 
able. 


portion of water may lie which we exaiiiiiif*, it 
will be found to contain both oxygen and liy- 


ATIlE\.E.\,n geiinsof planta,oftIierla.s <>™^n. .Saltpetrcjs a coinpoimd of nitric 
and order oct.iiidria moiiogynia. There is only “«"1 and potash. If we csaiiiiiie the »a|t wlie- 
one species, wiiii'li is an aromatic slinib that *ber we take an ounce or (he liiindredtli pait o( 
grows ill Africa. a «bvuys find it loJie a com- 

ATIIEN HUAT, in antiquity, a piililic place Iioiind of nitric acid and potash. lITny iiortion 
w'hcreiri the professors of tlie liberal arts held 9^ were to want one of tliese 'jonstitiiciifs. 


w'licreiri tlie iirulessors ol the liberal arts heia 
their assemblies, the rhetoricians declaimed, 
and the iioets rehearsed thtdr perfurniiiiiees. 


it would no longer he saltpetre ; it wtiuhi he 
potash, or nitric acid, according to the c^i- 


ERiyA, in ichthyology, 


abdominal fishes, distinguished by having the 
upper jaw rather flat, six rays in the gill niem- 
bnine, and a silvery stripe on eneh side of the 
body. There are fi\e species of tins genus: 
the most tcmnikiihle are : 


.c stitiieut which is not preseut. Limestone i.s : 

* ■ c I .1 K! ... 


compound of carbonic acid aud lime. Now 
we may reduce it to an impalpable pov\ dcr ; 
but if we take one of the grains of this powder, 
^however small, and tlirow it into nitric acid, 
wc shall perceive an oifervesceiice, iiuliealiiig 


1. Atheriiia hei>setus, with about f'i ravs Ihu '’^bonic acid, and it will dis- 

in the liii next the anas. It is liuind hi the indicating that lime was also one of its 

Medittnraiiean. It is also very coiiur:<iii in constituents. Mechanical tntiiration, however 
the sea near Soutluiriipton, where it is called careliilly made, is quite incapable ol separatiug 
a stiielf. Iroiii eacli oilier, siibstimces which are tlio- 

2. Atiierina menidea, has 24 rays in the “icwHy couiliiiied. 'riuis all chemical coni- 

fin next the anus. This is a very iHliucid pounds contain tlie same con.stant proportion 
fish, with many l>;..ck pihnts interspersed: it of comstitaents with the most rigid accuracy, 
has many teeth in the lips, hut none in tlie variation whatever taking place. See (lie 
tongue or jaws. It is found in tlie fresh waters »rticle in (he Supplement to the Encyclopiedia 
of Carolina. Bnuiniiieji. 


ATHWART, in nuval affairs, across the 
line of the ship's course, as We di.scovered 
a fleet standing atiivvart us,” i. e. steering across 
our way. 

ATHWART hawse, the situation of a shijj 
when she is driv'cn, by an accident, across flie 
stem of another, whether th**y bear against, or 
nt a small distance from each, other; the trans- 
vcrse positicMjr being principally understood. 

A'I’LAS, in matters of literatim', denotes a 


ATRACTVLIS, a genus of the syngeiiesia 
polygam ia class of plants, of which there arc 
eight sjiecies. ]. Atractvlis cancellatn, or 
small ciiiciis is an aiiniiul plant, ri.sing about 
eight or nine inches high, with a .slender stein ; 
at the top of tin* bnni(;lics ure two or three 
slender stalks, eucii teriuiiiated by a head of pur- 
ple flowers. 2. Atracty lis guniniferu, or prickly 
gum bearing cniciis, called also carline thistle. 
It i.s a perennial plant ; and h<is many whit* 
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nnd yellow florets in a prickly empalement. 
ii. Atractyilis hiiiuilis, or purple prickly cnicns. 
grows to tlie heigiit of a foot, with purple 
t flowcfs. They are all natives of the soutlieni 
parts of lilnrope. 

ATWHITI, in medicine, a term applied to 
persons who have the anus, Migiiiu, urethra, &c. 
imperforate, wheflier naturally or occasioned by 
disease. 

A'riUPLEX, oravhy in botany, a genus 
of the polyganiifl niona:eia class of plants, 
witliout any flower petals^ the cup of the fe- 
tiale flower is composed of two l('H\es, in- 
closing a siiij^le and compressed seed ; 
wherea.s that of the hennaphriKlitc flower is 
composed of five leaves, and incloses a 
single roundish, and depressed seed. There 
are fourteen species. 

ATIIOPA, DEA DI.Y NlfillT-sHADE ; u gcnus of 
tlie inonogyiiia order, and ijentniidria class of 
plants; and in the natural method ranking under 
the %tli order, Inridce. The cocolla is campann- 
lated ; the Htumina ore distant ; the berry is 
globular, and consists of two cells. There 
are eight species; of which the following are 
the most remarkable. 1. Atropti ^lelladonna, 
which has a perennial root, witli stalks and 
leaves ol' a purjilish colour. The flowers are 
large, bell-shaped, and of a dusky colour. When 
the flower is ])asi, the gc-niien turns to a round 
berry, which is first green, but, when rijie, 
turns black, and contains a ])ur])1e juice, and 
is till! of small se<;ds. This spc<-i(‘s is remark- 
able for its poisonous quabties. A glass of 
warm vinegar will coiiiit<*ract its bad dfects. 

Atrojia trutcscens is uiiati\e of Spain, and 
rises to the height ofO or 8 feet. 'I'lie flowers 
are of a jellow colour, but arc not sutM-ee<lcd 
by berries. 8. Atropa herbacea is a native of 
Cainpeaehy, and grows to the height of two 
feet. The flowers are white. 4. Atropa 
inandragora, or the mandrake, which has been 
dislingu^ied into the male and female. It is 
a native m the W'nnn parts of Europe. 

ATKOPJIY, in medicipe, a disease wliere- 
in the body or sonic of its parts do not receive 
the necessary iiiitrimunt, but waste and decay 
incessaritiv. 

ATrAClJMENT, in law, is the faking or 
apprehending a [lersuri by a writ or precept; 
it IS distinguished from arrest by its lying some- 
tiiiies on goods onl>, and sometimes on goods 
and person*!. 

ATTAIN DEI?, in law, is when a man bus 
coininilted felony or (reason, and sentence is 
passed upon In in for the same. 'J'he children 
of a person attainted of treason, are, thereby, 
rendered incapable of being heirs to him, or 
to any other ancestor ; and if he were noble 
before, bis posterity are degraded and made 
base ; nor can this corruption of blood be salv- 
ed but by an act of parliament, uule.ss the sen- 
tence be reversed by a writ of error. 

Attainder, O/V/ oJ\ a bill brought into p.ar- 
liament for attainting, condemning, and execut- 
ing a person fur higli-trcasoii. 

A'lTIC, in architecture, a sort of building 
wherein tlie roof or coveiing is not to be seen ; 
thus named, because the buildings at Atliens 
were generally of this form. 

ATTl'I'UDE, in painting and sculpture, the 
gesture of a figure, or statue ; or it is such a dis- 
position of their parts, as serves to express the 
oction and sentiments of the persoi* represented. 


ATTORNEY General^ is a great officer 
under tlie king, created by letters patent, 
who.se offic# iti i-s to exhibit infonnations, and 
prosecute for the crown in criminal causes, 
and to file the bills*in Ike exchefjne|^ for n.vy 
thing concerning the king in inheritance or 
profits. '1)1 him coiAe warrants for making of 
grants, pardons, &c. * 

A'lTORNll^S flr/ feiii, are such persons us 
take upon tiicm the business of otlier men, by 
whom they are retained. No man can Aw- 
fully ai;t in tliis capacity unless he has been 
bound, by contract in writing, for the space of 
five years to a regular attorney, and has, at the 
expiration of that period, been examined, 
sworn, admitted, and enrolled. • 

ATTRACTION, a general term used to de- 
note the power or nrinciolc by which bodies 
mutually tend towards eacii other, without in- 
vestigating tlie cause or action by which such 
fftect is prodeed. 

There are commonly reckoned five kinds of 
attraction, viz. tlie attraction of cohesion, of 
firavkalion, of electricity, of magnetism, and 
chemical attraction^ 

The attraction of cohesion is that by which 
the minute particles of matter are held tugeflier ; 
and is only exeiled at very small distances. 
The strength of this attraction being so dif- 
ferent in uitTcreiit siibstance.s, is supposed by 
some to be the cause of their relative hardness 
or softness. This species of attraction may be 
observed in almost all the common operations 
of nature, and may be exemplified by many 
ea.<!iiy |>cTfi)rmed experiment^. 

Two leaden balls, having each a smooth sur- 
face, if strongly compressed togetiicr, will co- 
Jiere uliiiost as strongly as if united by fusion ; 
and even tw'o plates of glass, if tlie siirlaces arc 
even and dry, will require some force to sepa- 
rate them. By (lie same law of nature the par- 
ticles of even fluid bodies, in which the attrac- 
tion is necessarily weaker than in .solid substan- 
ces, indicate ii disiiosition to unite. To thi.s 
also may be referred what is called capillary 
attraction. 'The attraction of gravitation is 
one of the most universal principles in nature. 
It i.s tliat force by which distant bodies tend 
towards each other. By gravity, a stone drop- 

E ed from a height falls to the earth ; by it the 
eavenly bodies are kept in ttieir orbits ; and 
hereby all terrestrial bodies tend towards the 
centre of the earlJi. By it, the planets tend 
towards tlie sun, and towards each other, as 
well us the sun does to (Jiein. From this at- 
traction arises all the molion, and consequent- 
ly all the changes that lake place, in the gniiider 
jioitions of tlie iitiii erse. By this iieavy bodies 
descend, and light ones ascend ; by this, ^ pro- 
jectiles are directed, and rains fall; rivers 
glide, the ocean sw'ells, and tlie air [iresses 
upon different bodies. 

Tlie attrai'tion of electricity is analogous 
to timt of gravity in the property of acting upon 
bodies at a certain distance ; but it diilers 
troin it in its opera!: m being confined to a par- 
ticular state of tliose bodies, tliat is, when ex 
cited by friction. 

The attraction of mafjpietism only differs 
from that of gravity in its operations being 
' limited to particular substances. The magnet 
is an ore of iron, and its property of attracting 
certain portions of that metal at moderate dis 
lances is w'eil known. 



AUG 


88 


AUR 


The attraction of comlnnatiofif or meinicd! 

• elective attraction, is, in innny nects, like 
^nt of cohesion ; for it seeni^ nejieml on 
Ac minute i»arflclc8 of bodies l>eing brought 
nearly into contact with f^ac.h other. Chemical 
attraction may lie, in fact, onl^ the attraction of 
cohesion acting Vi an unresisting niftliiim, since 
its distingiiishinjt characteristic is, the dispo- 
sition which bodies, in solution, indicate to unite 
with some BiibstanreM, in preference to others. 

ATI'KIBUTOS, in logic, are the predicates 
of any subject, or what may be alunned or 
denied of any thing. 

Atirhiutks, in painting and sculpture., arc 
symbols adflcd to several figures, to intimate 
tliPii' pirrticiilar otlice un'l character. Thus the 
eagle is an attribute of Jupiter ; a peacock, of 
Juno ; a cadure, of Mercury ; a club, of llcr- 
jules ; jTad a jialm, of Victory. 

ATrHJTlON, the nibbing or striking of 
bodies one agaiii.st another, so as to tiirow off 
sonic of their siipcrfieinl particles. 

'fhe grinding or polisliing of bodies Is per- 
formed by attrition, the effects of whirfi are 
heat, light, fire, and electricity. 

AVALANCHKS, a name given in Switzer- 
land and Savoy, to those prodigious masses of 
anow, which art' piecipitated with a noise like 
thunder from the ii.onntaius, destroying every 
iliiog in their course. They suinetimes over- 
whelm whole villages. 

AVAST, in the s<‘a language a term reipiii- 
ivfg to stop, to hold, or to 8ta>. 

. AUBLI^TJA, in botany, so named from M. 
Aiiblet, the niitJiqr of the history of ]»laut.s in 
Gniaiid a genus of the polyandna rnonogynia 
class and order. 

AVBNA, o.\TS, a genus of the digvnia 
order, belonging to the triandria elass <if plants, 
and ill the natural method ranking under the 
4th order, graiiiiiia. 'Fhe calyx has a doiihle 
valve, and the awn on the hack is contorted. 
There are 26 species, six of vvhieJi are iiaftveB 
of England. The original native place of the 
avena sativn, or common oafs, cultivated in 
ow fields, is almost totnlly unknown. 

AVEHAOE, in coiiiinerce, signifies the 
accidents and misfortunes which hap^H'n to 
ships and their cai^mes, from Uic time of their 
loading and sailing to their return and unload- 
ing ; and is divided into thri e kinds : viz. I. 
Tlie simple or particular average, vvhirli con- 
sists in the extraordinary expenses incurred 
for the ship alone, or for the merchandizes 
alone, such as the lo&^< oi cables, anchors, &r. 

2. 'I'he la^p and common average, or those 
expenses incurred for the security of the mer- 
chandizes and vessels, and consequently borne 
bv ship and cargo. 3. The small averagt s, 
or the expenses of piloting a ship, a tJiira of 
which must be charged to tli#' ship, and two 
tliirds to tlie cargo. * 

^ AVERRHO^, a genus of the decandiia 
order, and uentugynia class of plants, in tlie 
natural metliud, ranking under the 14tit order, 
griiinales. lliere are tvvr species : the princi- 
(lal is the averrhoa cararobola, called in Ben- 
gal the camruc, or rainrenga, grows to the 
height of 14 feel, and its leaves, on being 
touched, move perceptldrly. After sunset tlie 
leaies go to sleep, first moving down so as to* 
foiich each other by tiieir under sides. 

Al^JprrE, a mineral iff tlie chrysolite fa* 
inity, found in basalt, sometimes in grain.s, but 


most commonly in crystals, mostly small and 
complete. Colour, blackish green, sometimes 
passing into lerk green, and rarely to liver 
iirowii. Specific pavity 3.^ to 3.47. iScfore 
the blow-pipe it is, with ditficulty, converted 
into a hlucl^ enamel. 

AVES, hirds, among rftitiiralists, the second 
clas.s of animals, a rare of croaturp sufficiently 
distinguished from others in having the body 
covered with feathers, two feet, ana two wings 
funned for flight. Birds hive tlie mandible 
protracted and naked ; and are destitute of 
external ears, lips, teeth, scrotum, vvomh, 
urinary vessel, or blailder, epiglottis, corpus 
callosum, or its fornix, and diaidimgm. In the 
Linna'an system, birds nre divided into six 
orders, viz. accipitres, or falcon kind : plcm, or 
pie.s ; ariseres, or geese and duck kind ; gralla*, 
era iie.s, or waders ; gallinn;, the poultry kind; 
and passi'ves, sparrows, or small birds. 

AVIAHV, a place set apart for feeding and 
piopngating birds. It shoiihl be so large, as to 
give the birds some freedom of flight • and 
turfed, to avoid tlie appearance of foulness on 
the floor. 

AVICITiNNA, a genus of plants, of the te- 
frandria nioiiog} iiia class, the flower of which 
consists ol a single petal ; the trait is a eorla- 
reous capsule ol one cell, containing one seed 
of an <‘Iliptic figure. I’liere are three species, 
ail natives of the West Indies. 

AVOIRDl-POISE Tcc/v/'^ « sort of weight 
used in England, of which the pound oonsi.s1s 
oi sixteen ounces. The prop(»rtjon of a pound 
avoirdiipo'iSi to a pound troy is us J7 to 14. 

A CHICLE, ill nnatoiriv, that part of the ear 
vvliich is proniini'iif from the head, caMcd by 
many niitbois aitris twffnrjttr. 

AliRJCLLS of ihe heart. These ore a 
kind of ajqiendfiges of the heart at its ba.se, 
and are distinguished by the names of the right 
und left. I’lie right nurieje is much larger than 
the left, and this is placed in the hinder, tliat in 
the niifcridr part 1'hey arc interK^d as di- 
verticula for the blood, during the systole. 
I’hcir substance is muscular, being romposed 
of .strong fibres, and their motion is not syn- 
chronous, but acbronoiiH with that of the heart 
See Anatomy, 

AL'RICrLAR viedivinen, such as are used 
in the cure of distempers in the ear. 

AURIGA, Uic Wntfyonerf in astronomy, u 
coi..stellatiori of the northern hemispliere, con- 
siiitiiig of 23 stars, according to T>cho; 40 ac- 
ronliiig to lleveliiis ; and 66 in the Britannic 
Catniogue. I'his con.slelhition is represented 
by (he figure of an old man, in a posture some- 
what like silting, with a gout and her kids in 
his left hand, and a bridle in bis right. 

A I HORA /wea//s, or Aurora sehtentruh 
fialis, in physiology, the northern aawii or 
liglit, Nonietimes called streamers, is an ex- 
traordinary meteor, or Iimiinoiis appearance, 
shewing itself in lire night-1 iine in Die nortliern 
]iart oi the heavens : and most usually in frosty 
vveatlier^ It is usually of a reddish colour, 
inclining to yellow, and sends out frequent cor- 
ruscatious of pule light, which seem to rise 
from the horizon in a pyramidal undulating 
form, and shoot with great velocity up to tlm 
pnith. I^e aurora borealis appears frequently 
in form of an arch, chiefly in the spripg and 
autumn, nftfr a dry year. The arch is partly 
bright, partly dark, but generally troDsnarer/ 
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nnu the matter of which it consists is hIso Axis, in nstronomy. Avis of tlic world, 
found to have no effect on the rays of liglit an imamnary riclit line conceived ‘ ' 


winch pass throuKh it 
^ This kind of meteor, which is more uncom- 
mon as we approach towards the equator, is 
almost constant during the long winter, and 
appears with the gr^test lustre in the polar 
regions. In tlie Shetland Isles, the " merry 
dancers," as tlie northern lights are there 
called, are the constant attendants of clear 
e\eningit afford great relief amidst the 
gloom of the long winter nights. 

Various theories have been offered at differ- 
ent times for explaining the cause of this plic> 
nomcnon, but the mosj; correct of these appears 
to be that which refers it to electricity, 
which see. 

AURUM. Sec Gold. 

AURLIM MUSrVlliM, or Mosaicd.m, is n 
conibination of tin and sulphur, which is thus 
made : 'rwelve ounces of tin are first melted ; 
to tills three ounces of mercury are then added : 
fills amalgam is then triturated witli seven 
ounces of sulphur, and three of muriate of am- 
monia. The powder is then put into a matrass 
bedded in sand, and kept for several hours in 
!i gentle heat, after which, the heat must lie 
increased. If tlic heat have been properly 
legulated, the golden-coloured scaly porous 
1 IKISK, culled uiirum inii.siviim, w|ill be found at 
the bottom of the vessel. 'I’liis substance is 
used as a pigment for giving a golden colour to 
niiall statues or plaster figuri‘.s. It is sonie- 
tiiiK's used also with melted glass to imitate 
I.ipis lazuli. 

AUTOJMATRM, or Automaton, an instru- 
ment, or rather machine ; wliieh, by means of 
springs, weights, &;c, seems to irio\c itself as 
a watch, doi'k., Sec. Siicli al.so w'cre Arcliy- 
iiis's flying dove, Regiomontanus's wooden- 
eagle, &c. 

AUTUMN, the third season of the year, 
which begins on Rie day when the sun enters 
Libra. Atitumnal signs in nstronomy are Li- 
bra, Scoqno, and Sagittarius. Autumnal point 
is thabjiart of the equinox from which fbe sun 
begins to descend towards the .south pole. 

AWL, orAuL, among shoemakers, an in- 
strument wlierewitli holes are bored tlirough 
tlie leather, to faciliate the stitching or sewing 
file same. The blade of the awl is usually a 
little flat and bended, and the point ground to 
an acute angle. 

AUXILIARY verhSf in grammar, are such 
as help to form or conjugate others ; that is, are 
prefixed to them, to form or denote the moods 
or ten.ses thereof : a.s to have and to be, 

III the English language the auxiliary verb 
am ^plies me want of passive verbs. 

AXILLA, in anatomy, the arm-pit, or the 
cavity under the upper part of the arm. AxilUr^ 
ill botany, is the space between the stems and 
le:ive%of plants. 

AXIOM, in pliilosophy, is such a plain, 
sell^vident, and received notion, that it can- 
not be made more plain and evident by de- 
nioestration, because it is itself better known 
thaa any thing that can be brought to pro\e it 
AXIS, in geometry, the straight line in a 
plane figure, abqut .which it revolves, to pro- 
duce or generate a solid : thus, if a semicircle 
be moved round its diameter at rest, it will 
generate a sphere, tlie axis of which is tb *■ 
diameter 


through the lenlre of the earth from one pole 
to the other, abou^ which the sphere of the 
w'orld, revolves in its diurnal rotation. * 
Axis, in conic sections, a right line dividing 
tlie section dnto two tiqual parts, and cutting 
all its ordinates at rignt angles. See Comc 
Sections. 

Axis, in mechanics. The axis of a ba- 
lance is that line about w'hicli it moves, «ur 
rather turns about Axis of o.sci]lation is a 
right line parallel to tlie horizon, passing 
through the c^^tire about which u pendulum 
vibriitfs. 

Axis in peritrochio, one of the fi'>*e iiie- 
chanical powers, consisting of a peritrochiiim 
or wheel, and moveable together with it about 
its nyis. 

Axis, ill ojiiics, is that ray, among nil ofliris 
that are sent to the eye, which falls perjiendicii- 
larly iiiioii it, and which consequently pn.ssos 
tiirougli the centre of the eye. 

Axis of a glass or lens, is a right line join- 
ing tlie middle points of the two opposite sur- 
faces oi‘ tSie glass. 

Axis of incidence, in dioptrics, is a right 
line pcrjiendic.uKir in the point of incidencr', 
to the refracting siiperficie.s, drawn in the 
same medium that the ray of incidence comes 
from. 

Axis of refraction is a right line drawn 
thiuiigh the refracting medium, from the point 
of refraction, perpendicular to tlie relracting 
siiperlicies. , 

AX^'RIS, in bofnny, a genus of the trian- 
dria order, belonging to the moiurcia (‘luhs of 
plants, mid in the mitural method ranking 
under the twelfth order, huloracea;. There 
are three species, all annual, and natives of 
Siberia. 

AYE-.WE, the name given to n singular 
uadruped discovered in the island of Ma- 
agastmr, ranked by Gmeliii under the genus 
“ Sriiirns.” This animal is remarkably gentle 
but slotiifiil, living chiefly underground, and 
scarcely able to di.stingiiish nbject.s by tlie 
light of day. Its food consists of worms and 
inserts. 

AYENIA, in botany, a genus of the pen- 
tandria order and gynandria cin8.s of plants, in 
tlie natural method ranking under the 37th 
order columnifene. There are four species all 
natives of the West Indies. 

AZELIA, in botany, the Amirican upright 
honey suckle, a genus of the monogynia orwr. 
and pentatidria class of plants : in the natiiraf 
metliod ranking under the eighteenth order, 
bicornes. There are seven .species, (lie 
principal of which are, 1. Azalea nndiflora. or 
red American upright honey suckle, which 
grows to the height Of twelve feet. ^Hie flowers 
are rei}. 2. Azalea viscosa bear;} a white flow'er. , 
It is a shrub. 3. Azalea Pontica is a natiie 
of Pontus, and bears beautiful fragrant yellow 
flow'ers. •• 

AZIMUTH, in astronomy, an arch of tlie 
horizon, intercepted between the meridian of ^ 
the |)lace, and the azimuth, or vertical' circle ' 
passing through the circle of the object, which 
is equal to the angle of the zenith formed by 
Ric meridian and vertical circle. 

Azimuth, maqnelial, an arch of the ho- 
rizon intercepted between the vertical cm Ic 
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pasBing tlirough the centre of any heavenly ter, the basis of nitiic acid, and one of tlio 
Body, and the magnelical tneridinn. constitulents of volatile aikaii. Pure azoic Js 

Azimutu con^fMsis, an instviient adapted known only in the form of gas ; it is tiien av~ 
to find, in a more uccnrate manner fliati by the nonymons with the phlogisticated air of Stheele , 
common seu-coruimss, the ningiietiral umpli- and Priestley, the atmospherical mephitis of 
tude, or azimuth of the sun or sJars. Lavoisier, and the nitrogen gas of Chaptal. 

Azimuth dta/, one ivho^e styl^ or gnomon AZUJtE, among painters, the beautiful 
is at right anglei to the plane of the horizon. blue colour, with a greenish cast, prepared 
Azimuth circles, called azimuths, or ver> from the lapis lazuli, generally called ullra- 
tical circles, are great circles of tlie sphere, marine. 

iilCersecting each other in the zenith and Azure, in heraldry, tlie ^lue colour in thn 
nadir, and cutting the horizon at right arms of any person below the rank of a baron, 
angles. In the escutcheon of a nobleman, it is calleil 

AZOTE, or Nitrogen, in chemistry, a sub- saphire ; and in that of a sovereign prince, 
stance hitherto considered as elementary, ex- Jupiter. 

isting ubundantly in nature, forming full tlirec- AZYGOS, h vein rising witliiii the left side 
fourths of the atmosphere. It is a peculiar and of the tliorax, but having none like it on the 
almost characteristic ingredient of animal mat- other side ; whence its name. 


B. 


Y1 the second letter of the alphabet, the first 
consonant, and the first mute ; this letter 
is formeil in the voice by a strong and quick 
expression of the breath, and opening of the 
lips, and is tin re fore one of the labials; as 
a mute it has >i middle power between the 
smooth sound of P, and the rougher sound of 
FandV. 

B is often used ns an abbreviation : thus in 
music B stands Jbr the tone above A, as lj'% 
or l*B, does for B flat, or the H(‘riii-ti)ne major 
above A : B also stands for bass, and B. C.lbr 
basso contimto, or thorotu>h bass. As a nn- 
incrul, B was used by (ho Greeks and Hebrews 
to denote 2; but among the Homans, for 
tSOO, and witli a dash over it (thus B) for 
3000. B. A. signifies Bachelor of Arts : B. L. Ba- 
chelor of Laws ; audB.D. Baciiclor of Divinity. 

BABOON, Uie name of that (ribc of apes 
which have short tails. See SlMiA. 

BACGH Allis, in botany, plouyhmaris 
synkenardy a genus of the polygamia siiperilua 
order, belonging to the syngenesia class of 
plants; and in the natural method ranking 
under the 49th order, composita’« disenides. 
There are nine species, all natives of warm 
climates ; the two following are the principal, 
viz. Bacchurishaliinili.iia, or Virginia groundsel 
tree. 2. Bareiiaiis ivaifolia, or African 
groundsel tree. 

BACHELOR, or Batchelor, a man who 
still e-ontiriiies in the state of celibacy, or who 
was never married, and who, in certain cases, 
is subject to a iloubie tax. 

Bachelors, in a university sense, are 
persons tJiat liavc attainr.l to the bacca-lan- 
reat ; or who have taken tlie first degree in the 
liberal arts and scienc&s. Before asperson 
con be admitted to this degree at Oxford, it is 
necessary that he study there four years ; tliree 
years mote, may entitli him to the degree of 
Master of Arts ; and in seven years more he 
commence Bachelor of Divinity- 

BACK, in biVwing a large flat vessel in 
which tlie wort is put to stuml and cool before 
boiling. The ingredients of beer pass through 
three kinds of vessels ; they are mashed in one, 
worked in another,^aiid cooled in a third, 
called backs or coolers. 


BACOPA, in botany, a genus of tbc pen- 
tandria mono^ynia class and order. There is 
blit one species, an aouatic plant of Cayenne, 
celebrated by tlie iiihauitants for i(s efli'caey in 
curing burns. 

JIACTKIS, ill botany, a genus of the eliss 
and order monuecia liexaiidria. This geuiis 
is classed among the palms : there are two 
species, tlie in.tjns and minus, both natives of 
Carthagenn, where the fruit is eaten. 

BADGE, in naval architecture, an ornament 
placed on tin- outside of small ships, very near 
the stern, containing either a window or the re- 
presentation of one. • 

B/EOKIA, in botiny, so named in honour 
of Abraliam Baick, tlie intimate friend of 
Linnaeus, who received this plant from him ; 
of the octandia nionogyuia class and order. 
Natural order, calycantliermv ; Onagree Jussieu. 
Essential character : calyx, funnel form, five- ^ 
toothed ; corolla, five-petalled ; capsule globular, * 
four-celled, crowned. It is a native of China, 
and called there tionginn. 

BAGGAGE, in military aflairs, denotes 
tlie clotlies, tents, utensils of divers sorts, pro- 
visions, and other necessaries belonging to an 
army. 

BAGPIPE, a musical instrninent of the 
wind kind, used in country places, in iJie north : 
it consists of two parts j the first a leathern bug, 
‘..'Inch blows up like a loot-ball by means of u 
port- vent or tube fitted to it, and stopped by a 
valve : the other part consists of (iiree pipes, 
the first called the drone, and the second the 
li.de pipe, which pass wind out only at 
the bottom ; the thim has a reed, and is played 
on by compressing the bag under the arm, 
when full, and opi ning or stopping thi^holcs, 
wiiich are eight,^ witli tlie fingers. The 
little nipe is ordinarily a foot long; lliut 
playeu on tliirteen inihes; and the port- 
vent six. 

BAIL, in law, the setting at liberty one ar- 
rested, upon an action either civil or criminal, 
upon sureties taken fur hi^ appearance at a day 
and place assigned. Common bail is a mutter 
of course, bein|; notliing but a mere form upon 
appearunce, alter personal service of the wiit, 
uxd notice to api>ear upon ihe defendant 
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Special bail, are two or more persona, who, water with more violence, and to n greater 
after the arrest, undertake, in a certiin sum, height than^e common whale It feeds on 
to insure the defendant’s appearance at the herrings, am ether small Hslu The whale 
• retarn*of the writ ; this obligation is called the has a terrible enemy in the Iword fisli, which 
bail-bond. wounds it in varioiis^places, while thp eiior* 

BAILIFF, a keeper, or protector. Hence raous animal endeavours to strike it with its 
the sherilT is considered as bailiff to the crown : tail, but gei^rellv withtut elfect There is also 
and tlie coiint]^ of which he has tl^ care, and a shell fish which attaches itselT to tlie bod^ of 
in which he is to execute die king’s writ, the whale, and feeds on tlie fat, whence it is 
i*s called his bailiwick ; so also liis o/Iirers called the whale louse. But the most power 
who execute wrifh, wiirrants, &c. are called ful enemjr of tlie whale except man, is ^le 
bailiffs. oHen or killer. A number of these surround 


BAILIWICK, that liberfv Avliich is ex- 
empted from the sheriff of the county, over 
which liberty (lie lord tliereof appoints bis own 
bailiff, with the like power within his precinct 
as an uiidur-sheriff exercises under the sheriff 
of the county. 

BALilSNA, the whale, a genus of the motn- 
inalia class, and of the order of ceti. The 
balarna instead of b'eth has a horny plate on 
the upper jaw, and a double fistula or pipe for 
tlirowing out water. There are four species, 
1. Baliena bo-ops, tlie pike-headed whale, 
which has a double pike in its snout, three 
fins, and a horny ridge on its back. It frequents 
tlie northern seas, and takes its name from the 
shape of the nose which is more narrow and 
sharjKpointed than on other whales. 2. Balama 
ninsciilus has a double pipe in its fn>nt,”aDd 
three fins ; and the under jaw is wider than 
the upper. It frequents the sl]or?s of Scotland, 
and feeds on herrings. 3. Bula;na mysticetns, 
the great Greenland whale, has no fiti on tJie 
back. It is sometimes above ninety feet in 
length. The head is one-third of the size of 
the fish : and the under lip is much broader than 
tlie upper. The tongue is composed of a soft 
spon^ fat, which will yield above five barrels 
of oil. The gullet does not exceed four inches. ]ii 
tlie middle of the head are two orifices through 
which it spouts wafer to a considcrahle height 
and with great noise, llie eyes are towards 
the hack of the head. Tlic sense •f hearing 
in the whale is vcp' acute, though the external 
ear is not perceptible. What is termed whale- 
bone adheres to tlie upper jaw, and consists of 
thin parallel Inminte, some of which are four 
yards long. 'I’lie real bones of the whale are 
hard, porous, and full of marrow. Tlie tail is 
broad, and with it tlie animal gives a terrible 
blow. The colour of tlie whale is various, the 
back of some being red, fhe be% white, some 
are black, some mottled, and others brown or 
white. ’I'he. scurf skin is smooth, but that wiiich 
covers the blubber is an inch thick. The teats 
of the female are on the lower part of tlie belly : 
they breed only once in two years ; tlie whale 
never produces above two young ones at a time, 
and generally but one. The 3 'oufig continues 
a year at the breast, during which time the 
sailors call them shori heads. At the age of 
two years they are name sttmis, and from tliat 
time they are called skull fish. To what age 
tliey live is unknown. The food of the great 
whale is a sea insect, called Uie medusa, or sea 
blubber. 4. Bala-na physalns, or fin-fish, is 
distinguished from tlio common whale by a fin 
cn the back, near the tail. It is about the length 
of the former, but more slender. ^ Its bone is of 
little value, and the blubber is inconsiderable. 
Ic is a fierce and swift fish, on which account 
the seamen neglect it ; but the Gref n landers 
hold it ill estiniution for the flesh. It blows 


the animal as dogs attack a bull. While some 
tear it with their teetli before, others get be- 
hind it, till the whale is tom down, when they 
seize upon its tongne, which is the only pari 
th^ devour. 

BALANCE, in meclianics, one of tlie 
simple powers which serves to fiiid^ut (he 
equality or difference of weight in heavy bodies. 

Balance Irac&f, in commerce, the 
equality between the value of the commodi- 
ties bought of foreigners, and the value of 
tlie native productions transported into other 
nations. 

BALE, in commerce, is said of mercl^uidizes 
packed up in cloth, and corded round very 
tight, in order to keep them from breaking, or 
preserve tliera from tlie weather. 

A bale of cotton yarn is from three to four 
hundred weight; of raw silk, it is from one to 
four hundreu;^ of dowlas, three, tliree and a 
half, or four pieces. 

BALlS'ri^, a genus of fishes of the order 
enrtiluginei. Tliere are twepty-four species, 
all remarkable for fhe splendour of tlicir colours. 

BALL, in the military nit, com))reiieuds all 
sorts of bullets for fire-arms, from the cannon 
to the pistol. 

Cannon-balls are made of iron ; musket- 
balls, pistol-balls, &c. are of lead. The ex- 
periment has been fried of iron balls for pistols 
and fusees, but tliey ore justly rejected, not 
only on account of their lightness, whicii 
prevents them from flying straight, but be- 
cause tliey are apt to fonrow Uie barrel of the 
pistol, &c. 

Ball and socket, is an instrument made of 
brass, witli u perpetual screw, so as to move 
liurizontully, vertically, and obliquely ; and is 
generally used for the mannipng of surveying 
instruments, and astronoiuicnrinstruments. 

BALLAST, Q quantity of stones, gravel, or 
sand, laid in a ship’s hold, to make her .sink 
to a certain depth into the wafer and sail uj>> 
right, rimderiug her of a prodigious weight 

BALLET, in music, a theatrical representa- 
tion of some tale or fable told in (lance, or 
metrical action, accompanied with music. 
The artist who invents and superintends the 
rehearsal and performance of the ballet is 
called the balletniSster. 

B^LLISTA, in antiquity, a military ma- 
chine used by the ancients innesiegin^ cities,* 
to tlirow large stones, darts, and javelins, it 
resembled our cross-lviws tliough niiich larger, 
and superior in force. 

BALLOON, in a general sense, signifies 
any spherical hollow body, of whatever sub- 
stance it may be made* or for whatever pur- 
pose it be employed. See Aerostation. 

BALLOTA, in botany, a genus of Uie didy- 
namia ^mnospermia class and order. Na- 
timal order of the v eriicillatte, or labiatoi. Esscii- 
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tial character : cul) x salver-Bhaned, fivc-tootiied, 
te n -streaked ; ccmtoUr, upper-i^ (renate, con- 
cave. There are six species. Tfie European 
^rts, being common weeds, are never intro- 
duced rnto gardens. 

BALLS, or Balled in hers^Mry, a fre- 
quent bearing ii. coats oi arms, usually deno- 
minated according to their colours, bezants, 
plates, hurts, Stc. 

BALM, or Baum, in botany. See Me- 
lAsa. 

_ BALNEUM, a term used by chemists to 
signify a vessel filled with some matter, as 
sand, water, or the like, in which another is 
placed that requires a more gentle heiit tlian 
the naked fire. 

BALSAM, or Native Balsam, an oily, 
resinous, liquid substance, flowing either spon- 
taneously, or by means of incision, from cer- 
tain plants of sovereign virtue in tlie cure of 
several disorders. The principal balsams are 
benzoin, storuz, styrax, balsam of Peru, and 
balsam of Tolu. 

BALSAM IGS, in pharmacy, softening, 
restoring, healing, and cleansing medicines, of 
gentle attenuating principles. 

BALTIMORA, in botany, a ranns of tlie 
polygainin neecssaria order, and syngenesia 
class of planlM There is but one species, a 
native of Maryland. 

BAMBOE, or b^muou. See Arundo. 

BAMBUSA, in botany. See Arundu. 

BANANA, in botany. See Musa. 

BAND, in architecture, a general name for 
any flat, low member, or moulding, that is 
broad, but not very deep. 

BANDEROLL, a little flag in form of a 
gnidon, extended more in length than breadth, 
used to be hung out on the ina^.c oi' ^'essels, &c. 

RANISllMEN r is the quitting of the realm ; 
there are two kinds of ii, one voluntary, called 
abjuration, and the other upon compulsion for 
some oiTencc. 

BANK, in rommerce, the name usually 
given to establishments which receive the 
money of private persons, to keep it in se- 
curity or improve it at interest, till those to 
whom it belongs have occasion to draw it out 
again. They are generally formed by a number 
of' monied persons, who, for carrying on the 
business of exchanging or dealing in bullion, 
money, and bills, udvance a considerable snnj 
as a joint capital, which also forms a security 
to those who deposit money with fhem.^ 
conveniDce of such institutions in facilitating 
commercial transactions, has caused them to 
be erected in almost every considerable citv of 
Kunqie. llie bank of Venice w'qs established 
boat the year 1157, the batik of Genoa in 1345, 
bank of Amsterdam in 1609, the bank of 
Hamburgh in 1619, the bank of Rotterdam in 
1635, the bank of England in 1694, (he bank 
1 of Scotland in <il696, the bank of France in 
J716. 

BANKER, a person who traflics and ne- 
;^iates in money, whd receives and remits 
money from place to place, by commission 
from correspondents, or by means of bills or 
letters of exchange, o 

BANKRUPr, a tracer whom misfortune or 
extravagance has induced to commit an act of 
bankruptcy. I'he benefit of the bankrupt laws 
is allowed to none bq^ actual traders, or such 
as buy and sell, ana gain a liveliJiood by so 
doiivr 


BANKSIA, in botany, so called in honour 
of Sir Joseph Banks, who first discovered it in 
his voyage -witli Captain Conk ; a genus^f the 
tetrandria nionogynia class and order. Natural ' 
order of aggregatee. 

BANNER denotes e^er a squall flag, or 
the principal standard bmongiog to a prince. 

BANNERET, an ancient oraer of knijghts, 
or feudal lords, who, possessing several terge 
fees, led their vassals to ji;iattte under their 
own flag, when summoned thereto by the king. 

Tliis order is certainly most hunonrable, as 
it never was conferred but upon some heroic 
action performed in the field. 

BAI'^ISTERIA, ill botany, a distinct genus 
of plants, according to Linnanis ; but accounted 
only a species of clematis by other botanists. 

It belongs to the decanaria trigynia class ; 
its flower cousists of five very large, orbicular 
petels ; and its fruit is composed of three 
unilocnlar capsules, running into long alae. 

BANTAM work, a kind of painted or caned 
work, resembling that of Japan, only more 
gaudy. 

BAR, in courts of justice, an inclosure made 
with a strong partition of timber, where the 
council are pWed to plead causes. It is also 
applied to the benches, where the lawyers or 
advocates are seated, because anciently thero 
was a bar to separate the pleaders from the at- 
tornies and others. Hence our lawyers, who 
are called to the bur, or licensed to plead, are 
termed barristers, an appellation equivalent to 
licentiate in other countries. 

BARALIPTON, among logicians, a term 
denoting the first indirect mode of the first 
figure of svllogism. A syllogism in baralipton, 
is when the two first propositions are general, 
and the third particular, the middle term being 
the subject in the first proposition, aud the pre- 
dicate in the second. Thus, 

Ba Every evil ought to be feared : 

Ra Every violent passion is an evil : 

Lip Tlfbrefore sometliing that ought to be 
feared is a violent passion. 

BARBA, in botany, a heard, a species of 
down with which the surface of some plants is 
covered. The term was invented by Linniciis, 
without precise explanation ; it seems however 
to signify a tuft of hairs terminating the leaves. 

BARbACAN, or Barbican, an outer de- 
fence, or for^cation to a city or castle, used 
especially as a fence to the city, or walls; also, 
an aperture made in the walls of a fortress, to 
fire through upon the enemy. It is also used 
'IS a watch-tower to descry the approach of the 
enemy ; and it sometimes denotes a fort at the 
entrance of a bridge, or tlie outlet of a city 
l.Mving a doable wau with tow'ers. 

BARBARA, among logicians, tlie first mode 
of the first figure of syllogisms. 

A syllogism in burbara, is one of which aH 
the propositions are universal, and affirmative: 
the middle term beiny the sobject of the first 
prmosition, and attribute in the second. 

BARBED atid Crested, in heraldry, aq 
appellation given to tte combs and gills of a 
cock, when particularized for being of a dif> 
ferent tincture from the body. 

BARBER, one who makes a trade of shav- 
ing the beards of otliermen, for money. Be- 
siaes curling the hair, and shaving, the ancient 
barbers trimmed the nails. Formerly some 
musical instrument was port of a barbell stock 
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in trade ; and it was customary fot persons the uicrcnt'v to nearly tlnrty-one, nnd when light 
above the common rank to resort to Ins shop, and ^ull of ^Vapours, it falls to neatly twenty- 
either for suricical operations, or for sliaving, ei{:bt In tinl, iry weather, tlie air is rendered 
&c. The music was for the amusement of tlie pure, free from qU light \'a|>our8, and is conse- 
* waiting customers, and answered the same qnently extremely heas^, so that it presses nf 
purpose as' a newspaper in modern times, the quicksilver. In moist rainy weather the 
Baroers were nnifomyy bleeders ; and tlie pc/e atinosphere4ein^ chaiged with vapours, clouds, 
now used as a sign, was a representation of nnd fogs, the air is then sensibly lighter, and 
the statf which was put into the hand of a per- presses upon the quicksilver with less force, 
son undergoing the operation of phlebotomy. When high w'inds blow, the atmosphere is 
The white band w^ich surrounds it is designed liglit, and tlie quicksilver generally is low, a«d 
to represent the fillet that binds up the ann. it rises higher in cold weather than in warm. 

U^KILLA, a kind of Spanish alkaline salt During frost, the air is purest and heaviest, 
used in the glass trade. It is<kprociired by and the barometer rises to its liighest points, 
burning to ashes several plants of tlie kali This instrument is also serviceable in measur- 
kind.’ See Soda. ing the height of mountains. In ascending 

BARIUM, the name given by the discoverer, mountains, quicksilver is found to sink about a 
Sir H. Davy, to the metallic basis of the earth tenth of an inch in ninety feet ; so that if the 
barytes. It is obtained by forming pure ha- quicksilver fall an incli, we have ascended near 
rytes into a paste with water, and placing tlie nine hundred feet ; but this is subject to vurin- 
mass on a plate ol platinum. A small cavity tions, from change of temperature and oUier 
is then fnnned in the middle of the barytes, causes, which render various corrections iieccs* 
into which a globule of mercury js to be placed, sarv. The general nieUiod, however, of deter- 
This preparation is then subjected to the action mining altitudes by the barometer iind ther< 
of the voltaic battery, by toiichiug the nierciirv inorneter is extremely useful nnd convenient; 
with the negative wire, and the platinum with and ingenious rules are given bv Dr. Hutton, 
the positive wire. In a short time an amalgam Dr. Gregory, Sir Henry Englefield, and others, 
is tbmied consisting of mercury and liariiini, to facilitate the computation, 
which, on being distilled in a curved glass tube, BARON, a degree of nobility next below 
free from lead, parts with the mercury, while a viscount, and above a baronet, 
the bariiini remains. This metal is of a dark Bahons oft/ie cinque-j irtn are members of 
grey colour, inferior in lustre to cast-iron, and the house of commons, elected by the fue 
fusible at a red heat. ports, two each port 

BARK, in the anatomy of plants, the ex- Babon afid Feme, in law, a term used for 
terior iKirt of trees, corresponding to the skin husband and wife, who are ijeeined but one 
of an animal. person. 

Bark, in navigation, a little vessel with two Baron and Feme, in heraldry, is when the 
or three triangular sails; but, according to coats of arms of a man and his wife are borne per 
Giiillet, it is a vessel with three masts, viz. a pale in the same escutcheon, (he man’s being ol- 
main-mast, fure-rnnst, and inizen-niast. ways on the dexter side, and the woman’s on tlie 

w JesnisVs Bark, See Cinchona. sinister. 

BARLKRIA, a genus of the angiosperinia BARONET, a modern degree of honour 
order, and didynaniia class of plants ; and in which is hereditary, and lias the precedence 
the natural method ninking under iMie 40th of ull knights, except those of the garter, ban- 
order, personate. Tliere are eleven species, iierets, and privy-counsellors. 

* nil natives of the warm parts of America. BARONY, the honour and territory which 

BARLEY. See II or drum. gives title to a baron, whether he is a layman 

Barley-corn, the least of our long inea.siires, or a bishop, 
being tlie third of an inch. Barony, in Ireland, the name of the divi- 

BAROMETER, a philosophical instrument sions of the counties, answering to English 
for measuring the w'cight of the atmosphere. hundred.<i. 

The barometer maybe said to be the invention BARRATRY, in a sliip-niaster, is his cheat- 
of Torricelli, who, observing that a column of ing the owners. If goods delivered on ship- 
water of about «33 feet was equal in weight to board arc embezzled, oil the mariners ought to 
one of air of the same base, concluded that a contribute to the satisfaction of the party who 
column of mercury of only 29^ inches would be lo.st his goods, by (he maritime Jaw; and the 
.so too, such a column of mercury being eqtiul cause is to be tried in the admiralty, 
in weight to feet of water. BARREL, a measure of liquids. The £n- 

Tlie common barometer is a glass tube about glish barrel, wine-measure, contains the eighth 
two-tenths of an inch in diameter, and its part of a tun, the fourth part of a pipe, and one- 
length at least thirty-one inches. This tube is iialf of an hogshead : that is, it contains tliirty- 
filled with mercury so as not to have any air one gallons and a half : a barrel, beer-measure, 
over it, the maker placing his finger on the end, contain{> thirty-six gallons. Thetbarrelofbeer, 
immerses it in a bason of miicksilver, and vinegar, or liquor preparing for vine^r, ought 
tJieii takes his finger away. The quicksilver to coutain thirty four gallons, according to tlie 
in the tute by its own weight endeavours to standard of tlie afib quari 
descend into that of the bason : but the external Barrel also denotes a oeiiain weight of 
air pressing on the surface of the quicksilver in several merchandizes ; tiius a barrel of Essex 
the bason without, and no air being in the tube butter weighs lOfilbs, and of Siillblk butter 
at top, the quicksilver vyill continue in the tube, Sfifilbs. The barrel of herrings ought to contain 
being raised by the air on the siiriace in tiie 32 gallons wine measure," containing about a 
bason below. The usual range of tlie barometer thousand herrings. The barrel of salmon must 
in this country is from twenty-eight to thirty-one contain 42 gallons. The barrel of eels the 
inches ; when the air is pure and heavy, it raises same. Hie barrel of soap most' weigh 2661b& 
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BARRETIIA, in botany, a genns of the 
syngeneflia monognmia clans any order. The 
essential character is, calyx, ffre-iootlied, very 
(Small ; corolla, five-parted ; style, short ; stigma, 
trifid. ■ There is but one species, a tree of 
Guiana, which rises* to the height of 40 or 50 
feet ( * ^ 

fiARRICAHE, or Barricado, a warlike 
defence, consisting of empty barrels and such 
like vessels filled with cartli, stones, carts, 
tfeen.ciit down, against an enemy’s shot, or fis- 
HHiiU ; but gcnerfilly trees cut with six faces, 
which are crossed with battoons as long as a 
half-pike, bound about with iron nt the feet 
BARRIER, in fortification, a kind of fence 
>nad:^at a passage, retrenchment, 8r.c. to pre- 
vent the entrance of either horse or foot 
BAKINOTON^IA, in botany, a genus of the 
polyurfdria order, and monaaelphia class of 
plants, the characters of which are: female, 
the calyx diphyllons above, \vith a dnipn, 
which it crowns ; and the seed is a quadrilo- 
Gular nut There is is but one species, a native 
of China, and Otaheite. 

BARRISTER, in common law, a person 
qualified and empowered to plead the cause of 
clients in courts of justice. Barristers are dis- 
tinguished into outer and inner : outer barristers 
arc thosi' of five years’ standing, and who plead 
W'iflioiit the bar : inner barristers are those who, 
being king’s counsel, have the privilege of 
pleading witiiin the bar. 

BARROW, a name usually |^ven to those 
liillurks or mounds of earth winch were an- 
ciently raised ewer the bodies of deceased he- 
roes, and persons of distinguished ciiaractcr. 
'riiose are considered by some antiquarians 
ns the most ancient sepulchral monuments in 
the world. 

BARRUTiET, in heraldry, the fourth part 
of the bar, or the one half of the closset: an 
usual bearing in coat-arrnour. 

BARIHILY, in heraldry, is when the field 
is divided bar-ways, that is, across from side 
to Hide, into several parts. 

BARRY, in hcraidiy, is w'licn an esciit- 
cbeon is divided bar-ways, tliat is, across from 
side to side, into an even iimiiber of partitions, 
consisting of two or more tinctures, inter- 

BAiiRY-^cnr/y is when an escutcheon is 
divided e\etily. bar and bend-ways, b.v li.ies 
drawn tfnns\ir.‘-e and diagonal, intcrcha>i::e- 
ably varying the tinctures of which it con- 
sists. 

BARttY-/jr7y is when a coat is divided I*y 
several lines drawn obliquely from side to side, 
where they form acute angles. 

BARTERING, in commerce, the exchanging 
of one commodity for another, or Ujc trucking 
wares for Avares, among^iuercliants. Bartering 
was the original and nathral way of commerce, 
there being £o buying till money was invented, 
though in excliuiiging, both parties arc buyers 
and sellers. 

BA RTS [A, in bofhny, so named from Dr. 
Bartsch, the intimate friend of Linmeus, a 
genus of the did^amia angiospermia class of 
laiits, whose flower consists of one petal, 
aving the iipiier lip longest; the seeds are nu- 
nienias, small, anralar, and inclosed in cap- 
sules. There are five species. 

BA R\ TES, in niineraloc^, ah earth disco- 
vered by Sclieel^in 1774: he gave it the name 


of terra pondcrosa, from its weight, and Kirwac 
that of barytes, by which it is now generall;r' 
called. Its taste is harsh and caustic, and it is 
a powerful poison. It tinges vegetable blues 
green, and decomposes fixed bodies : it has no‘ 
action on metals ; but it readily combines with 
several metallic oxides.« 

BASALTES, in natural history, a kind of 
stone of a fine texture, resembling polished 
steel. It is never found in strata, but standing 
lip in the form of regiihc^ angular columns 
composed of u number of joints, fitted to each 
other witli the greatest exactness. The grand- 
est specimen in the world, is tliat called tlie 
Giant’s Causeway in Ireland, where it rises 
far up the country, runs into the sea, and rises 
again on the opposite shore. Basalt is used in 
building and paving, also as an ingredient in 
tile manufacture of ^^lass bottles ; when cal- 
cined and pnherized it makes excellent mortar,, 
which hardens under water. 

BASE, in geometry, tiie lowest side of the 
perimeter of a figure : tiius, the base of a 
triangle is properly the lowest, or that which is 
parallel to the horizon. 

Base of a solid tiie lowest side, or 

that on which it stands. ^ 

Base of a cotnc section, a right line in the 
hyperbola and parabola, arising from the com- 
mon interscctioii of tiie secant plane, and the 
base of tiie cone. 

Base, in architecture, is tlie low'cr part of a 
coluniQ and pedestal. 

The base of a column is that part between 
the shaft and the pedestal, if there be one ; or, 
if there be none, between tlie shaft and tlie 
plinth. 

Base, in fortification, the exterior side of the 
polygon, or that imaginary line which is drawn 
froni the fianked angle of a bastion to tlie op- 
posite angle. 

Base, in gunnery, tiie least sort of ord- 
nance, the diameter of wlio.se bore is 11 inch, 
weights 200 pounds, length 4 feet, load 5 
pound, sliot I.\ pmind weiglil, and diameter 
1 1 inch. 

Base line, in perspective, the common 
section of a picture, and tlie geometrical 
plane 

Base, or Basis. By tiiis tenn modern che- 
mists express either species or families of sa- 
line matters, which differ with regard to tlie 
acid, but agree as to the. alkali, earth, or me 
tallic oxide, which they contain. 

Base, in law. Base estate, such ns base 
tenants possess. Base tenure, the holding by 
vjllenagc or other customary serrice. Base 
fee, is to hold in fee at the will of the lord 
Base court, any court not of record. 

BA8ELLA, climbing nichtsiiade, from 
Malabar, a genus of the pentundria class, and 
trigynia ord* r of plants, and in the natural 
method ranking under tiie 12th' order, holo- 
racem. 'J’he calyx is wanting : the corolla is 
seven-cleft; fhert. is one seed. There are 
four species, but toe two following are the 
principal : 

1. Basclla nlbn, with oval leaves, and small 
flowers and fniif. 

2. Basclla riibrn, with red leaves and sim- 
ple footstalks, has thick, strong, succulent 
stalks and leaves, which are of a deep purple 
colour. 

BASEMENT, iu aR'hitccturc, a base con- 
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tinned a considerable length, aa ronnd a house, and tlie union of (lie two faces to the two flanha 
room, &c. makes tlie aide-angles, called also tlie shouU 

BASKETS are made of mshes, splinters, or ders, or epaiites ; and th<9 union of tlie two 
• willoifs, which last, according to their manner other ends of the flanks to the two curtaina 
of growth, are called osiers and sallows. makes Uic angles ofllie flanks. See.FoRTF 

When the osiers are cut down, those that PIcation. 
are intended for white work, stich^as baskets BASTOIf, or BatOon, in ^eraldry, a kind 
used in washing, are to be stripned of their of bend, having only one tliird of the usual 
hark or rinds while green, by a sharp instrn- breadth, 
inent lixed into a block : before they are work- BA'f. »See Vespertilio. 

ed up, they must 1>e soaked in water, which BA'l’IS, in bohiny, n geiins of the tetraniMa 

gives them flexibility. order, and dicvciu class of plants ; of the male. 

Hampers and other coarse work are made of the amentum is four-ways imbricated, and both 
osiers vvitliont any previous preparation except the- calyx and corolla are wanting:^ of the fe- 
Anrikind-. male. (lie amentum is ovate : the involucnmi 


'file ancient Britons w'ere noted for their 
ingenuitv in making baskets, which they ex- 
ported in large quantities. They were ^ of 
very elegant workmanship, and bore a high 
" price. 

BASS, in music, that part of a concert 
which is most heard, which consists of tlie 
gravest and deepest sounds/ and which is 
played on the largest pipes or strings of a 
coinmoii instrument, as of an organ, lute, 
or on instruments larger than ordinary, for that 
purpose, as bass-viols, bassoons, bass liautboys, 
&c. The bass is the princinal part of a musical 
composition, and the ioiinaatiun of harmony ; 
for which reason it is a maxim among musi- 
cians, that w'lien the bass is good, the harmony 
is seldom bad. 

Bass, counter, is a second or double 
bass, where tlicre are several in the same 
concert 

BASSIA, in botany, a genus of the dodc- 
candria class of plants, and monogyiiia order, 
t!ie characters of which are : calyx, qiiadriphyl- 
lous ; corolla, octofld, and tnhe, inflated ; shi- 
mina, 10 ; drupe, qiiinquespermous. There are 
tliree species, natives of Malaiiur. 

BASSOON, u musical instrument of the 
wind sort, blow'ii with a reed, furnished with 
e1e\ eii holes, and used as a bass in concert 
of ]iautl)oys, (lutes, 8cc. 

BASSOllI a genus of the penandria 
inoiKigyiiia class and order: calyx, five-cleft, 
Npreadlng, w ith a short tube ; beny, ovate, 
knobbed, and iiiany-seedcd. Thiu'e is but one 
species, an herbaceous plant of Oniuna* 

BASSO-reA‘c?w, or Bass-relief, a piece 
of sculpture, where the figures do not pro- 
ject far above the plane on which they are 
foniied. Whatever figures are tlius cut, are 
said to he done in relief, or relievo ; and when 
the w’ork is low. flat, and but a little raised, it 
is called low relief : when a piece of sculpture, 
or a medal, has its figure raised so as to be 
well distinguished, it is called bold, and we say 
its relief is strong. 

B.ASTARD, a natural child, or one born out 
of wedlock, consequently ille^'timate. Tho 
incapacity of a bastard consists in this, that he 
cannot be heir to any one ; nor can he have 
heirs bat of his own body. A bastard may, 
however, be made legitimate by an act of par- 
liament 

BASTION, in the modern fortification, a 
mass of earth, faced usually with sods, some- 
times with brick, and rarelv with stone, stand- 
ing out from a rampart. A bastion consists of 
two faces and two flanks ; the faces include the 
angle of the bastion ; and their union biakes the 
adiantaijgle,called also the angleof the bastion; 


diphylloiis; calyx and corolla wanting; Uie 
stigma is bilobate and sessile; the berries 
condunate, and four-seeded. There is but one 
species, a native of Jamaica. • 

BATTALION, a body of infantry, ranged 
in form of battle, and ready to engage. 

A battalion usually contains from 500 to flOO 
men ; but the number it consists of is not de- 
termined. 

BATTEN, a name that workmen give to 
a scantling of wood from two to four inches 
broad, and about one inch thick ; the lengtli is 
undetermined. 

BiATfERV, in military affairs, implies any 
place where cannon or morturs are mounteef, 
either to attack the forces of the enemy, or to 
batter a fortification : hence batteries have 
various names, according to tlie purposes tliey 
are designed for. 

Battery, in law, the striking, beating, or 
ofteriiig any violence to anotiier person, for 
which damages may be recovered. But if tlie 
plaintilT made tlic first assault, the defendant 
shall be quit, and the plaintiff amerced to tlie 
king tor his fiilse suit. 

B ATTJjE, in the military art, has ever been 
tlie last resource of good generals. A sif uatioii 
where chance aifd accident often batllc and 
overcome the most prudential and most able 
arrangements, and where superiority of num- 
bers by no means ensures success, is such as is 
never entered into without a clear necessity 
for so doing. 

Battle array, or line of haitk is the form of 
draw ing up the army for an engagement ■ this 
generally consists of three lines, viz. the front, 
tJie rear, and the reserve. 

Baitle, naiml, tli^ same with a sea-fight, or 
engagement between two fleets of men of war. 
Before a naval battle every squadron nsiiaily 
subdivides itself into three equal divisions, 
with a reserve of certain ships out of every 
squadron to bring np their rear. 

BA'ITIiEMENTS, in architecture, are 
indentures or notches in the top of a wall or 
other bnilding, in ^the form of embrasures, 
for the sake of looking or firing through 
them. •• ® 

BAUHINIA, mountain ehony, a genus of 
the monogv'nia order, and deenndria class of 
plants, ranking in the natural method under the 
thirty-third order lomcntaceie. There are thir- 
teen species, all trees and shrubs, propagated by 
seeds. The principal ate, 1. piuninia acii- 
leata with a prickly stalk. It is common in 
America and tlie West Indies, where it is call- 
ed the savin tree. 2. Bauhinia acuminata, 
witli oval leaves. It is a native of both the 
East and West Indies. The wood is hard with 



BEA 9<> 


black veiiis. Baahinia divaricati, with oval 
leavca, whose lobes spread differuit ways. It 
grows in Jamaica. 4. Banhinil^ tomentosa, 
with heart-shaped leaves, is a native of Cam- 
fieachy, and grows to the height of fourteen 
ieet 

BAYONET, in the military lirt, a short 
dagger made to%t on the muzzle of a firelock, 
and so fixed that tiie soldier may discharge 
his piece while it is on, and he ready to 

bXyS, in cominerre, a sort of open woollen 
stuff, having a long nap, sometimes frized, and 
sometimes not. It is chiefly manufactured in 
Essex. 

BEACON, a public signal, to give warning 
against rocks, shelves, invasions, &,c. 

The corporation of the Triiiity-hoiisc are 
empowered to set up beacons wherever they 
shall think necessary ; and if any destroy or 
take tliein down, he shall forfeit 100/. or be ipso 
facto, oiit-lawed. 

BEAD, in architecture, a round moulding 
on tlie edge of a piece of stuff in the Oorintliiaii 
and Roman orders. Also an ornament made 
of glasii, &c. for necklaces. Head proof, 
among distillers, is a fallacious mode of deter- 
mining the strength of spirits from the contimi- 
anco of tlie bubbles or beads raised on the 
surface. 

BEAGLE. See Canis, 

BEAM, in architecture, the largest piece of 
wood in a building, which lies across the walls, 
and serves to support die principal rafters of 
(lie roof, and into whicK the feet of these raf- 
ters are framed. No building has less than two 
of these beams, viz. one at each end. 

Beams of a ship, are the great main cross- 
timbers which hold the sides of the ship from 
falling together, and which also support the 
decks and orl^. The main beam is next the 
main-mast, and from it they are reckoned by 
first, second, third, beam, &c. The greatest 
benin of all is called the mid-ship henm. 

T3RAM-coo}pO!A'^i an instrument consisting of 
a .sqiinrc wooden or brn.ss beam, having slid- 
ing sockets, that carry steel or pencil points : 
tliey are used for describing large circles, where 
the common compasses are useless. 

Beam, in heraldic, the term used to express 
tlie main horn of a hart or buck. 

BEAN. See Vicia, and Phaseolis. 

BEAR.^ See Uusus. 

Bea^ in r.!,tronomy, a name given to two 
roiistellutions, c'dled the greater and lesser 
Dear, or ursa imdor, and ursa minor. 

^ Bear, a species of barley cultivated in 
S::otland and Ireland, and the norttiem narts 
of England. It is not esteemed so good for 
malting as the common barley. 

Beak, in heraldry. that has a coat of 
anns is said to bear in it the several charges 
or ordinaries liiut are in his esciitcheoivi 
BEAR’S Itreech. See Acanthus. 

BEAR Ell, in architecture, a post, or brick 
wall, trimined up between the two ends of a 
piece of timber, to shorten its bearing, or to 
prevent its bearing with the whole weight at 
the ends only. ^ w 

BEARING, in navigation and geography, 
the situation of one place from anotlier, witli 
rerard to the poiutj of the compass. 

Bearing, in the sea language: When a 
ihin sails towards^ie shore^ bemre the wind. 


she s said to bear in with the lahd 6r;hai4>onr. 
To let the ship sail more oefore the wind, is to 
bear up I'o put her riglit before the wind, is 
to bear round. A sliip that keeps off from 
the land, is said to bear oft*. Wlicn a ship 
that was to windward conics nader another 
ship’s stern, she is sajfJ to bear under her' 
lee, &c. 'i 

BEAT, in music, a transient grrace note, 
struck immediately before the note it is intended 
to ornament The beat always lies half a note 
benea^ its principal, and should be heard so 
closely upon it, that they may almost seem to 
be struck togetlier. 

BEAVER. SeeCASTOli.. 

BECHERA, in botany, a genus of the (len- 
tandria digynia class and order. Calyx, five 
cleft, superior], with a globular tube ; coral, fivc- 
petalled ; capsule, two-celled, two-vulved. One 
species. 

BED, in masonry, a course or range of stones ; 
and the joint of the bed is the mortar between 
two stones placed over each other. 

BED-chaot6er, lords qf, in the Britisli 
customs, 14 lords w'ho attend in their turns, 
each a week, during which time they lie in tlie 
king’s bed-chamber, and wait on him when he 
dines in private. 

BEDOUINS, tribes of Arabs, 'who live in 
tents, and are dispersed all over Arabia, E;,ypt, 
and the north of Africa. 

BEE, in zoology. See Apis. 

BEECH. SeeFAGUS. 

BEER. .See Brewing. 

BEESTIN(>S, a term used by country-people 

for the first milk taken from a cow alter 
calving. 

BEET. .See Beta. 

BEETLE. See ScARABiRUS. 

Beetle also denotes a wooden instrument 
for dnv iiig piles, &.c. 

It is likewise called a stamper, and by pa- 
viora a rammer. 

BEGONIA, a genus of plants of the mona>cia 
polyaridria cla.ss and order, whose characters , 
are : the male flower has no <‘alyx, but many 
petals; the female is of the rosaceous kind, and 
oinposed of several petals in a circular form, 
on a foliated cup, vyJiich becomes a trigonal 
alated capsule, containing small seeds. There 
are tiiirteen species, chiefly stove-plants. 

BEJARIA, a genus oi plants of the dode- 
candria nionogynia class and order : calyx is 
seven ^left ; petals, seven ; stamina, foart'»en ; 
berry, seven-celled, and many seeded. The 
stiecies are two, one a tree, and tlie otlier a 
snnib, natives of New Grenada. 

BELL, a well-known machine, ranked by 
musicians among tlie musical instruments of 
percussion. The music of bells is altogether 
melody ; but tlie pleasure arising from it con- 
sists in the variety of interchanges, and the 
various auccessioos and general predominance 
of tlie consonances in tlie sounds produced. 
The metal of which .i bell is made, is a compo- 
sition of tin and copper, or pewter and copper ; 
the proportion one to the other is almost *20 
pounds of pewter, or 23 pounds of tin, to 100 
weight of copper. 

The sound of a bell consists in a vibratory 
motion of its parts, much like that of a inusirul 
chord. The stroke of the clapper must neces- 
sarily change the figure of the bell, and of a 
round make it oval; but the metal having a 
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great degreed elasticity, that part will retnm BENDING, in the sea language, the tying 
«back again, which the stroke drove farthest off two ropes or cables together: (iiiis they suy, 
from the centre, and that even some small bend the caIcl; tliat is, make it fast to the ’ * 


matter nearer 4he centre than before ; so that 
tiie t^'o parts which before were extremes of 
ihe longest diameter, do then become those of 
the shortest f and dins the external surface of 
tlie bell iindofiloes alternate changes of figiirCj^ 
and by that meaqs ipves that tremulous motion 
to the air. in which the sound consists. 

BELLA-aS7WU| See Amaryllis and 
Atropa. 

BELLES Leltres, a word absurdly in- 
troduced from the French, and noted here only 
to reprobate the contemptible practice of de- 
basing the simple majesty of our native lan- 
guage. by wretched Ghillirisms. The French 
writers themselves have no determinate idea 
affixed to this phrase ; some applying it to 
polite literature only, and somd extending it to 
the whole scope of human learning, even to 
mathematics. 

BELLIS, the daisy, a genus oftlie syngenesia 
class, and polvgamia supcrfliia order of plants ; 
in the natural method ranking under the 49th 
order, eomuosibe disroidaj. ^riiere are two 
species, and many varieties. 1. Beilis annua is 
a low annual plant, which grows on the A I [is. 
and the hilly mirts of Italy. 2. Bellis.perennis, 
or common daisy, grows nuturally in pasture 
lands. The varieties of the garden daisy are 
the red and white ; the double variegated: the 
childiiig, or hen and chicken daisy, and the 
cockscomb^daisy. 

BELLIUM. a genus of the syngenesia. poly- 
gamia superfliia iliiss and order. The essential 
character 's; cal. with equal leailets; seeds 
conic, with chaffy eight-leafed crown, and 
aimed down ; recent, naked. There are two 
species, natives of Italy and the Levant, in 
many resperts resembling tne daisy in habit 
and appearance. 

nriliLONlA, a genua of the monogynia 
order, and pentandria class of plants^ Flower 
wheel- shaped ; gpniiffii under the receptacle of 
the flower wliicii al't^rwanls becomes a turbi- 
litifed seed-vessel ending in a point having one 
ri'll filled with round seeds. I'here are two 
species. 1. Bellonia aspera or shrnhby bcllonin, 
which is common in the West Indies. 2. Bel- 
lonia .^inosa. a native of Hispaniola. 

BELIjOWS, a machine so contrived as to 
expire and respire the air alternately by en- 
lai^ng^ and contracting its capacity. The ac- 
tion of bellows depends on this : thdt the nir 
which enters is compressed when tlicv are 
closed, and flows out of the nipe with a velocity 
proportioned to the force oy which it is com- 
pressed. llie bellows of smiths and founders 
are worked by means of u rocker. The bel- 
lows of a large organ are w'orked by a man 
called the blower ; but in small oigans by the 
foot of fhe^ayer. 

BELLI . in anatomy, the same with what is 
more usually called abdomen, or rather the 
cavi^ of the abdomen. See Anatomy. 

BENCH. FR£E. signifies tlmt estate in copy- 
bold lands, which the wife, being espoused a 
virgin, has, after the decease of hernusband, 
for her dower, according to the cnslom of the 
manor. 

BEND, in heraldry, one of the nine honour- 
able ordinaries, containing a third part of the 
neld when charged, and a fifth when plain 

• H 


of the anchor : bend the sail, make it fast to 
the ^rd! • • 

BENDS, in a ship, the same with tvhat are. 
called waiU, or wales ; the outmost timbers of 
a shi^s side, on which melt set their feet in 
climjspg up. 

BE^OIN, a dry and solid resin, brought 
from the East Indies, particularly from ^le 
kingdom of Siam, and the islands of Java and 
Sumatra. It is brittle, and breaks vitreous. 
When nibbed, it emits a fragrant odour ; and 

hen heated sufficiently; lets the benzoic aeid 
escape. It is soluble in aloghol, but ii)|ioluble 
ill water. 

BERBERIS, the barberry, a genus of the 
monogynia order and hexandria class of plants. 
Calvx, six leaves ; petals, six, with two glands 
at tlie, un^es ; stylus, none ; the berry has two 
seeds, 'rlicre are four species. 1. Berberis 
cretica, grows to the height of three or four feet 
2. Berberis illirifolia, iiaving leaves like the 
holm oak. 3. Berberis Sibirica, a small low 
riinib. 4. Berberis vulgaris, the common bar- 
berry wliie.h grows wild in hedges in nian^ 
parts of Fiiigluiid. It is cultivated for its fruit 
which makc.s a [lickle. Iffi height is from eight 
to (I'U feet, with many stalks. The flowers are 
yellow, and succeeded bv an oval fniit, which 
are at first green, hrid when ripe become red. 
There are two or three varieties of tliis shrub. 

BERGAMOT, the name of a |j^grant es- 
sence extracted from a fruit which i^jrodiiced 
by ingrafting a branch of a lemon-tree upon the 
stock of a bergainot-psar. 

BEROESA, a genus of the class and order 
decandria monogynia. Tlie essential character 
is, calyx, five-purled ; petals, five ; berry, subglo- 
biilar, onc-celicd, with five seeds. 

There is one species, a leafy tree, a nativ e of 
the. East Indies. 

BERGIA, a genus of the class and order 
decandria pentagynia. The essential character 
is, calyx, five-parted ; petals, five ; cajisule, one, 
globular, willi swellings, five-celled, nve-vaUed, 
valves resembling petals ; sebds many. 

There are two species, the B. capensis and 
glomerata, both natives of the Gape. 

BERRY, a round fruit, for the most part 
soft, and covered with a tliin skin, containing 
seeds in a pulpy substance ; but if it is liarder. 
or covered with a tliicker skin, it is called 
pomiim, apple. 

BERYL, a pellucid gern of a bluish green 
colour; whence it has been denominated aqua 
vmriua. It is found in tlie East Indies, Peru, 
Siberia, and Tnrtary, where its crystals are 
sometimes a foot in length. There are two 
species of tills stone : viz. the oriental or pre- 
cious beryl, anjjl ocdidental or schorlous beryl : 
the former contains sllex, aluRiine, glucine, . 
lime, find oxide of iron ; and the latter siJex, 
alumine, lime, and w'ater. , 

BESANTS, in heraldry, round pieces of 
gold, without any stamp, ficqnently borne in 
coats of arms. 

BESLERIA, a genus^of the angiospermia 
order, and didynamia class of plan^ There 
are six species ; the priifcipal ot which are, 1. 
Besleria cristata, with stalks growing siogje 
£nd a five-leafed involucrum. The calyx is 
fcariet; and the corolla yellow. "3. Besleria 
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iutea, with simple footstalks growing in clostcrs, 
and spear-shaped lea\e8. The (flowers are 
jrellow. 3. Besleria meliltifolia, with branch- 
mg^ootstalks and oval leaves. They are all 
lotives .of America, ond in tliis country are 
stove plants, but arc not remarkable for beauty, 
or any other prqperty. ^ 

Bete, the oe^, a genus of the peidandria 
digynia class and oraer of plants, uni^n tlie 
natural method ranking under the I2th order, 
hoioracefls. The calyx has five leaves; there 
is no corolla ; the seeds arc kidney-sliaped, ond 
situated within the base of the calyx. 'I'here 
are four s[>ecies: 'I'htv root of the beet aflfords 
a considerable cjiiantity of sugar, and has lately 
been ccltivated lor the purpose of extracting it to 
some extent in Oeniiany. It is likewise said, fliat 
if beet roots be dried in the same manner as malt, 
after the greater part of their juice is pressed 
out, very good beer may be made from them. 

BErrEL, or Betle, in botany, a kind of 
long p^per, found in Malabar, and other parts 
of the l^st Indies. 


BEVILE, in heraldry, a thing broken 
opening tike a carpenter’s rule. 

BEZOAR, an antidote or medicine intended 
to expel poison. The orienial iezoar is vroand 
stone, varying in size from a pea to a small 
walnut. It is of an olive or greenish brown 
colour, and smooth and glossyj^ the suriace. 
*When broken it is found to consist of many 
coats of stony matter, formed upon a piece of 
wood, or the seed of a fniit 'liiis drug is of 
great price, but seems to positess a higher name 
than real value. It comes from Persia and other 
parts of tlie East, and one kitid is found in 
Mexico. Bezoars arc supposed to be con- 
cretions fornied in the stomach or intestines ol 
diflerent animals. 

Three bezoars sent to Buonaparte by the 
king of Persia, were found by Berthollct to be 
nouing but woody fibre agglomerated. 

BIBLE, the book, a name given by Chris- 
tians, by way of eminence, to a collection o' 
tlie sacred writings. 

Various versions of the Sacred Volume are 


BETONICA, betany, a genus of the gymno- to be met with ; some of them are reckoned 
spermia order, and didynamia class of plants ; valuable, in consequence of tlieir antiquity : bc- 
in the nabiral method ranking under the 42d ing made at ditferent periods, by men whose 
order, verticillata:. 'I'he calyx is awned, upper theological sentiments were in some respwts 
lip of the corolla ascending and llatti.sh ; ann the different; and rendered into the principal 
tube cylindric. I'licre are seven i^iecies ; the lan^ges, and dialects in use in diflerent parts 
chief of which arc, 1. Betonica orienialis, flie of the world, it is naturally to be expected that 
oriental betany. 2. Betonica stricta, the fliose versions should, in some respect, vary 
greater Danish betany. 3. l^tonica incana, from each other. But after all the laborious 
the hoar^bdian betany, which lias a flesh- research of Biblical critics, it is Allowed tliat 
coloured wwer. 4. Betonica officinalis. Tin's is a even tlie most inipoitant of these difi'ereiices 
low plant, and grows in woods and shndyplaces. clo in no w ise alFecl the leading object of divino 
BETULA, the aldcr-treo or' birch, a genus revelation, which is to make known to man 
of tlie tetrandria order, and monoecia class of tlie character of God ; to acquaint him witli 
plants, ranking in the natural method under the reality of a future state of existence ; and 
the fiOtli order, amentaceee. The male calyx the inseparable connection between the nature 
is monophylloiis, trifid, and biflorus ; the of his actions hef^, and the felicity or misery 
corolla parted into four sements: female of his state hereafter. 

calyx monophylloiis, trifid and biflorus ; seeds BICEPS, in anatomy, the name of several 
winged on both sides. Of the species, which muscles. See Ana’Iomy. 
are fifteen, the principal are, 1. Betnla alba, BIDENS, a gemis ofsBie syngenesia poly- 
or common l>irch tree. It grows to a consider- gamia, aequalis class and order, and in the 
able height and size, in a good soil and situa- natnrul method ranking under tlie 49Ui order, 
tion. 2. Betula alnus, or the alder tree, is of coinpositae eppositifuliae. The receptacle is 
a straggling growth. It flourishes in swampy paleaceous ; tlic pappus has erect scabrous 
places, the roots poison the herbage, and rot awns ; and the calyx is imbricated. Of 
tlie soil. 3. Betula lenta, the Canadian birch, (his genus tliere are fourteen species ; but 
grows to the height of above sixty ijeet There none of them appear to merit notice, except 
are four varieties. 4. Betula nana, tlic dwarf the bideiis tripartita, frequently found by the 
birch, with roundish leaves, grows natiiralJy in sides of rivulets, ditches, and lakes in Eiig- 
the northern parts of Europe, and on the Alps. land. • 

5. Betula nign'., or the black Viiginian birch BIENNIAL plants, are tliose that have two 

tree, which grows to the height of sixty feet years’ duration, or tliat are in tli^ir prime tne 
and upwards. The leaves are* broad, and first and second summers. T’hey consist both 
tile branches are spotted. Tliere are several of esculent and flowering plants, 
varieties. BIGAMY, in law, is where a person mar- 

BEVEL, among masons, carpenters, joinei^, ries a second wile, or husband, the first being 
and bricklHvers, a kind of square, one leg alive, for which the punishment was formerly 
whereof is freouently crooked,' according to death, as in cases of felony ; but it is now 

* the sweep of an arch or vault It is moveable nsually punished with a long imprisonment, or 
on a centre, and so may be set to any angle, even traDsnortatiem. 

*Tlie make and use of thm insbument are pretty BIGNONIA, the trunipet»flou:er, in botany, 
much the same as tliose of the common a genus of tlie didynamia ungiosuermia class, 
square and mitre, except that tho.se are fixed, Tne flower is inonopetalous, with a month 
the first at an angle of ninety degreed, and campaniilated, and divided into five segments : 
the second at forty-five ; whereas tlie bevel the fruit is a pod with two cells and two 
being moveable, it mav in some roeasnre snpply valves, containing several imbricated, com- 
the place of both, wnicli it is chiefly intend- pressed, and winged, seeds. There are twenty- 
ed tor, serving to set off or transfer angles, seven species, mostly trees and shrubs, inhabi- 
cither greater orAcss than ninety or forty-fiv^ tanta of the hot climates of the East and West 
degiees. Indies, and eminently beautiful. 
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niLBOES, a potiishment at sea, answering Dill in parliament ^ a paper containiog pm 
to the stocks at land. J'he offender is laid in positions oft^ed to the houses, to be passed 
irons, or stocks, which are more or less pon- by them, and tlftn to be pi^pseuted to the king 
^derou^ according to tJie quality of the offence to pass into an act or law. 
of which he is guilt^r. Dill of <8ale, is whbn a person wanting a^ 

BILDCtE of a shin, tlie bottom of her floor, sum of money delivers roods as a security to 
or the breadth j,of th 9 place the ship rests on the lender, ^to whom he givq^ tliis bill, iin- 
when she is tigronnd. Iberefore, bildge-water poweii(^ him to sell the goods”in case the sum 
IS that which lies on her floor. borrowed is not repaid, with interest, at the 

BILE, a yellow, bitter juice, separated appointed time, 
from the blood in* the liver, collected in the BiLLo^ store, a licence granted at the cilli 
poms biliarius and gall-hladdeib thence tom-liouse to merchants, by which they have 
discharged by tiie common duct into the liberty to carry, custom-free, all such stores and 
duodenum. provisions as they may have occasion for dm 

BILL, nn instrument of iron, edged in tlie mg their voyage, 
form of a crescent, and adapted to a handle. Bill of sufferance, a licence granted to a 
It is used by plumbers, to peiiomn several parts inereliant, at tlie ciistorii-house, suffering him 
of their work ; by baKket-ninkers, ana by to trade from one English port to another 
rordeiiers. When short, it is called a hand- without paving custom. 

bill ; and when long a hetlge-bill, BILLET, in heraldry, a bearing in form of 

Bill, in law, is a declaration in writing, a long square. They are siip|K)Sed to represent 
expressing the wrong the complainant had snt- pieces of cloth, of gold, or silver ; bat Guilim 
fered) or some fault committed against some thinks tliey represent a letter sealed up; and 
law or statute of the realm ; and this bill is other authors take tliem for bricks, 
sometimes addressed to the lord ehanrellor, BINAUY arithmetic, a species of arith 
especially for unconsejonahle wrongs done to metic, invented by Leibnitz, wherein unity, oi 
the _ complainant ; and sometimes to others 1 and 0, arc only used. I'hc cipher iniiUii>lies 
having jurisdiction. In criminal ruses, when every thing by 2, as in common arithmetic 
a grand jury upon presenfment, or indictment. Thus, 1 is one ; 10, two ; 1 1, three ; 100, four , 
finds the same to be true, tliey indorse on it 101, five; 110, six; 111, seven ^ 1000, eight; 
lilla vera, and (hereupon tlie oflender is said 1001, nine ; lOlO, ten. The design of the in- 
to stand indicted. venlor appears to have been to expedite the 

Bill of credit, is that which a merchant or discovery^ of the properties of niimlieqiy and tlie 
banker gives to a person empowering him to constriictrun of tables ; but he does n 
receive money from his correspondents in mend this mefhod for common nise, because of 
foreign countries. (he great iiiiriiber oi figures requisite to express 

Bill in equity, is a pelifion, addressed to a niiinbei*. 
the lord chancellor, or ert heqner, with whieh BINDWEED. See Convolvolus, 
a suit ill chancery or the ext heqaer com- BlNOiVlIAL, in algebra, a root consisting 
niences. » of two members connected by the sign d- or — u 

(f cxchamje. A bill of exeliange is Thus /i+A and 8 — 3 are binominals, consisting 
nn order or request in writing, addressed by of the sum and diflerence of these quantities, 
one person to another, to pay u certain sum of The powers of any binominal arc found by 
money on demand, nr at a time specified, to a a continual iiialtiplication of it by itself. For 
• third person, or to his order ; or it may be made example, the cube or third power of a+b will 
payable to bearer. be found by multiplication to be 

If a bill is made payable to bearer, if is as- ; and if the powers of a — /^nre re- 

signablc by delivery only ; but if it is naj able to qiiired, they will be found the same as the [ire- 
order, it must lie transferred by innorsenieut ceding, only the terms in which the exponent 
and delivery. 1'he person making or drawing of«6 is an odd iiiiinber will be found negative, 
the bill is called the draicer ; tlie person to Thus, the cube of a~b will be found to be o® 
whom it is addressed the draicec. ; wiio, when -^liadf+Salr^ — A® ; where the seeoiid and fourth 
be has undertaken to pay the amount, is termed terms are negutive, the exponent of h being an 
(he accejitor. The person in whose favour the odd number of these terms. In general, the 
bill is drawn is called thv payee; but if he ap- terms of any power of a — b are positiv'e and 

S oints some otherperson to receive (he money, negative by turns. See Alokbka. 

e is then termed the indorser, and the person BIPED, an animal with only twolegs. Men 
so appointed the indorsee. and birds arc bi[)eds. 

A promissory note, or note of hand, is an The term is used for a genus of reptiles that 
engn^rnent in writing, to pay n sum specified belong to the lizard family. These have a very 
at the time tlierein limited, to a person therein long boily covered w4th scales, and the toes of 
named, or sometimes to his order, or often to the two little feet are armed witli nails, 
the bearer at large : this is also made assign- BIQCI ADRA'l'IC jxnoer, in* algebra, the 

able, and iiidorsable. fourth pow'er or squared square of a number. 

Bill of entry, an account of the goods en- as 16 is the biquadratii^power of 2; lor 2x2 
tered nt the custom-houses both inwards and is 4, and 4x4 is equal to 16. 
oiitwanls. Biquadkatic root of a number, is the sqiiara 

Bill of lading, an acknowledgment signed root of its square root : thus the biquadratic 
by tlie master of a ship, and given to a mer- root of 81 is 3; for the wjTmre root of 81 is 9, 
chant, &c. containing an account of the goods and the square root of 9 is 3. 
which the master has received on board Biquadratic equation, an equation whqjjrc 
from that merchant &c. wiUi a promise to the unknown quantity of one of tlie terms lias 
deliver them at nn intended place for a cer- lour dimensiona 

tom suii» Anv biquadratic equation may be genernfed 
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by the multiplication of four eimple equations ; 
or it he formed of two quadratU equations. 

BIRCH. See Alder. « 

BTRI). See Aves. 

UIRD-CATGHING, ^s the art of taking 
oirds, or wild-fowl, by bird-lime, nets, decoys, 
&c. The nets uacd by bird-catchets are about 
twelve yards lorig, and two and a half wide ; 
which are spread on the ground at such a dis- 
tance from each other, that when turned uvit, 
tli^ shall coincide. The remaining nppamtiis 
consists of lines so fastened to the nets, that 
the bird-catcher is able by a sudden pall to 
draw the net over the birds that may alight 
between the parallel sides. These birds are 
enticed by others denominated call-birds, which 
are generally linnets, gold-hnciies, green- 
finches, wood-larks, yellow-hammers, tit-larks, 
and bul-tinches. When these birds perceive 
the approach of the wild birds, the intelligence 
is announced from cage to cage with the utmost 
extacy. The note by which they invite them 
down, has so poweriiil an ascendancy over tlic 
wild birds, that the moment they hear it, they 
alight on a spot within twenty yards of tlie 
bird-catchers. 

Bird'! are nlso caught in traps, and frequently 
by nooses of hair. In tins way, great numbers 
of wheutearsare annii.ally taken on the various 
downs )f Bnginiid. Wild ducks are taken in 
vast iiiiinbers every winter on our coasts by 
means oC decoys. ^ Grouse and partridges are 
taken by means of nets, chiefly bv night Phea- 
sants ore sometimes tiken by night, by holding 
flaming siitpliiir under the trees on which tliey 
are obsened to nerch, the suflbeating effluvia 
of which make them fall sensele.ss. 

^ Birds, in heraldry, according to their several 
kinds, repre.sent either tlie contemplative or 
active life. They are the emblems of liberty, 
expedition, readiness, swiftness, and fear. 

BIBDLIME. 'Ihe best birdlime is made of 
the middle bark of the holly, boiled seven or 
eight hours in water, till it is soft and tender* 
then laid in heaps in pits in the ground niiu 
covered vvitli stones, the water being previously 
drained from it ; and in this state left for two 
or three weeks to ferment, till it is reduced P*. 
a kind of mucilage. TJiis being taken fr 
the pit is pounded in a mortar to a naa^ 
washed in nver water, and kneaded, llii it h. 
freed from extraneous mutters. Tn tins state 
it is left four or five davs in earthen vessels, to 
fermqnt and purify itself, when it is fit Or use. 

It may likewise be obtoined from the mistle- 
toe, the vibnmum lantana, voung shoots of 
elder, and other vegetable siiosfances. 

BIRTHWORT. Sec ARisroLociiiA. 

BISCUIT, sea, is a sort of bread much 
dried, to make it keep for the service ol die 
8et\. It was fonnerly baked twice, or oftener, 
and prepared six months before the embarka- 
tion. It will keep good a whole year. 

BiSCU'J ELLA,7jucJh/er miiUaid, or bastard 
Ulithridatamustard : a gennsofthe tctnidvnamia 
siliculosa class and order of plants ; ana in the 
natural metliod ranking under tlie 39th order, 
rilioqnosfe. The silicula is flat, compressed, 
rounded obove, and below two-lobed. There 
are six species, all natives of France, Italy, 
Spain, and German v. ^ 

^ BISECT, to divide into two parts. The ra- 
tional horizoi^isects the globe into two eqmd 
parts. 


BISERRULA, a genus of the decandria 
order, and diadelphia class of plants; and in 
the natural method ranking under the SSd 
order, papilionacem : the legiiinen is bilcbcular 
and flat, and tlie partition contrary. Of tliis 
genus theie is only one species known, viz. 
Bisemila {lelecina, an aiumal plant, with pur- 
ple flowers ; a native of tlie south of Europe. 

BISHOP, H prelate, or person who is set 
apart for the spiritual government of a diocese. 
Whether the terms bishop abd priest are used 
indiscriiniiiatclg^ in tlie New 1'estament, has 
long been a point of dispute among the sects 
into which the Christian world is divided. 
But whatever difficulties this subject may be 
attended with, certain it is that the comiuon 
application is a gross perversion of the term 
bisliop. Indeed tlie character of a bishop, as 
delineated in the New Testament, forms a 
perfect contrast with the character to vyhich 
the epithet is commonly applied. -The bishop 
of the New Testament is a man who aupcriii- 
tetids in tlie church of God from the purest 
and most disinterested motives ; the very na- 
ture of his office implies that he is to teocli 
truth so as to lead his chaigc to a good life ; 
that he is not to claim to liimself power over 
their souls ; lhat he is to maintain his dignity 
solely on the ground of the holiness ol his 
office ; in one v\ ord, the man who h< Ids the 
office must be blameless, and ready to tlie per- 
formance of every good work. 

BISMUTH is a metal of a yellowish or 
reddish-white colour, little subject to change in 
tlie air. It is somewhut harder than lead, and 
is scarcely, if at all malleable; being easily 
broken, and even reduced to powder, by the 
hammer.^ The internal face, or place of frac- 
ture, exhibits large shining plates, disposed in 
a variety of positions ; thin pieces are consider- 
ably sonorous. At u temperature of 480^ 
Fahrenheit, it melts, and its surface becomf^s 
covered with a greenish-grey, or brown oxide. 
A stronifer heat ignites it, and causes it to 
burr M'itn a small blue flame ; at tlie same time 
thut a jellowLsli oxide, known by the name of 
flowers of bismuth, is driven up. 7'his oxide 
appears to rise in consequence of the coinbiis- 
tiori ; for it is very fixed, and runs into a grccn- 
inli glass when exposed to heat alone. 

BISSEXTILE, or hap-year, a year consist- 
ing of 366 days, and happening every fourth 
vear, by the addition of a (fay in the month of 
Febrnaiy, which tlwt year consists of 29 days. 
And this is done to rec<wer tlie 6 hours w'bich 
the snn takes up nearly in his course more than 
tlie 365 days r^ommcnly allowed for it in oilier 
years. 

BISTOURx , in suigery, an instrument for 
making incisions, of which tliere are different 
soits ; some in the^ form of a lancet, others 
straight, and fixed in the handle like a knife, 
others ciooked, with a sharp edge on tlie in- 
side. 

BISTRE. A brown pigment, consisting of 
the finer parts of wood soot, separated from 
the grosser by wa.shing. The soot of (be beech 
is said to make the best. 

BIT, or Birrs, in ship-building, the name 
of two great timbers usually placed abaft the 
nianger in tlie ship's loof^ through which the 
cross-piece goes ; the use of it is to belay the 
cable thereto while the ship is at anchor. 

Bit, or Bitt, on essential part of a bridle. 
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There are many kinds ofbUs; themoslMm- 
pie is a short rod of iron, made rather wider 
than tlie horse*s mouth, and furnished with a 
hook war ring at each end, to which the 
’ reins are fastened. The snaffle bit has two 
cross pieces that rest against' the lips or sides 
of the mouth. In the jrurb bit the mouth piece 
has usually an arch in the middle to prevent 
its resting on the tongue. Bit also denotes the 
iron part of a piercer, auger, or similar instru- 
ments. Bit of a hey is the pari containing the 
wards. 

BITFER principle. The bitter taste of 
certain vegetobles appears to be owing to tlie 
presence of a peculiar substance, dilfering 
from every other in its chemical properties. It 
may be extracted from the wood of quassia, tlie 
root of gentian, tlie leaves of the hop, and seve- 
ral other plants, by infusing them for some 
lime in cold water. 

BITUMEN, See Asphaltum. 

BIVALVES, one of the three general class- 
es of shell- fish, comprehending all those, tlie 
shells of which are composed of two pieces, 
joined together by a hinge. The liinnman ge- 
nera of bivalve shells are myu, solen, tellina, 
cardiiim, mactra, donax,^ veniis, spondylus, 
cliania, area, astrea, anomia, mytillus, and pin- 
na. 

BIXA, the roucou or anotto tree, a genus of 
the monogynia order, and polyandria class of 
plants; and in the natural method ranking 
under tlie 37tli order, columuiferm. The co- 
rolla is ten-petaled ; the calyx quinc^nedented ; 
the capsule hispid and bivalved. Oi this genus 
there is but one species known, viz. 

^ Bixa Orellana, a native of America. It 
rises with an upright stem to tlie height of 
eight or ten feet, sending out many branches 
at the top forming a regular bed, with heait- 
shapod leaves ending in a point, and having 
long footstalks. 

BLACK, something opake and porous, that 
imbibes the greatest part of the light that falls 
on it, reflects little or none, and therefore ex- 
hibits no colour. Bodies of a black colour are 
found more inflammable, because the rays of 
light falling on them are not reflected outwards, 
hut enter the body and are often reflected and 
refracted within it, till they are stifled and lost 
Black substniices are generally found to be 
lighter than white, being more porous ; clothes 
dyed of this colour wear out faster than those 
of any other, from the quantity of vitriol ne- 
cessary to strike the dye. 

Black, chalk. This mineral has a bluish 
black colour; a slaty texture; soils the fin- 
gers, and is meagre to the touch. It con- 
tains about 64 silica, 11 allnmina, 11 carbon, 
with a little iron and water. It is found in 
primitive mountains, and also sometimes near 
coal formations. It occurs in Caernarvon- 
shire, and in ilie island of Isla. 

Black, Jack. The miners distinguish 
blende, or mock lead, by this name. It is an 
ore of zinc. 

Black, German, or Frankfort black, is 
produced from the lees of wine, washed in 
water, then ground with burned ivory, bones or 
peach stones. It is chiefly used by copper- 
plate printers for working off their engravings. 


in water, and made into troches for the use of 
painters. Jewelers, &c. In order to be good k 
must be tenaeri fnablc, and thoroughly ground. 

Black, lamp, the fiuest!\ind of this article is 
produced by collectii^ the smoke froiq a lanffl 
with a long wick, which supplies more oil than 
can be peractly consumed, or by suflering the 
flame to play against a metal&io cover, which 
impedes the combustion, not only by conduct- 
ing off part of the heat , but by obstructing tlie 
current of air. Lampblack, however, is pre- 
pared in a much cheaper way, for the demands 
of trade. The dregs wliich remain after tlie 
eliquation of pitch, Or else small pieces of fir 
wood, are burned in furnaces of a peculiar con- 
struction, the smoke of which is made to pass 
tlirough a long horizontal flue, terminating m a 
close boanJed chamber. The roof of this 
chamber is made of coarse cloth, through 
which the current of air escapes^ while tlie soot 
remains behind. 

Bi/Ack, lead See Plumbago. 
BLACKBUKNIA, a genus of the tetrandria 
monogynia class and order. 1 he essential cha- 
racter is, calyx four tooUicd; pet 4; antiier 
heart-shaped ; germ, conic ; stigma simple ; 
berry one-sceded. There is but one species, 
a native of Norfolk-island. 

BLADDER, a thin m*^mbranoD8 sabstauoe 
found in several parts of an animal, serving as 
a receptacle of some juice, or of some liquid 
excrement, as the urinary bladder, gall bladder 
&c. 

BLApHLA, a genus of the class and order 
pentandna nionogv nia. The essential character 
IS, corolla wheel shaped, deciduous; berry 
containing one seed. There are tliree species, 
natives of Japan. 

BL^RIA, in botany, a genus of the tetran- 
dria monogynia class and order of plants. Ks 
characters are^ calyx quadripartite, corolla 

S uadrifid, stamina inserted in the receptacle ; 

le fruit a capsule, with four cells, containing 
many seeds. There are six species. 

BLAIN, among farriers, a distemper inci- 
dent to beasts ; being a certain bladder grow- 
ii^ on the root of the tongue, against the wind- 
pipe, which swells to such a degree as to stop 
the breath. To cure it, cast the beast, take 
forth his tongue, and tiieu slitting the bladder, 
wash it gently with vinegar and a little salt 
BLAKEA, in botany; a genus of the clai 
and order dodecandria monog}'nia: with .. 
calyx composed of six leaves below, and en- 
tire above ; six petals, and a six-celled poly- 
spermqus capsule. There are two species, 
very beautiful shrubs, natives of America. 

BLANCHING of copper is done various 
ways, so ns to make it resemble silver. If it 
be done for sale, it is felony by 8 and 9 William 
HI. eh. xxvi. 

Blanchimo, in coinage, tlie operation per- 
fonned«on the planchets or pieces of silver, 
to give tliem the requisite lustre and brightness. 
Hiey also blanch pieces of plate, when they 
would have tliem contiiffle white, or have only 
some parts of tliem burnished. 

Blanching, as it is now practised, is per- 
formed by heating the pieces on a kind of peel 
witli a wood-fire, in tlie manner of a reverbera- 
icry : so that llie flame passes over the peel. 

a:.: j . *li. i 
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common salt, nnil t'lrtar of Montpelier. When 
they have been well drained of w.s water in a 
copper sieve, they tlirow sand and fresh water 
^over them ; and when d|^y, they are well rubbed 
with tow'cls. 

Among gardeners, blanching ^signifies an 
operation by wliich cerhiin sallads, roots, &.c, 
are rendered winter than they vvould otlierwise 
be, which is clfectcd by covering tliem, as they 
grow, with earth. 

^liLASIA, in botany, a genus of the crjpto- 
gamia hep;iticm class and order. Male soli- 
tary ; imbedded in the frond : female no calyx ; 
caosultj imbedded in the frond, obliniie, one- 
cclled, with a tubular mouth : seeds nuriie- 
roiiH. "There is one species, a native of 
En^luiid. 

ljLASPfIEMy,a term signif}nng an indigni- 
ty, or more properly an injury oflered to the Su- 
jr<;me lleing, by denying what is his due, or 
>y attributing to the creature what is diio only 
to tlio Creator. Writers on the subject of 
biasplieiny, seem to have overlooked a must 
important point, viz. that tlie denial of the 
sacred writings to he a transcript of the divine 
mind amounts to blasphemy. Among the Jews 
blasphemy was lamislied by stoning the otlender 
to deulii ; this, like ali tlic other parts of the 
conduct of tliat remarkable peoi)le, huti, 
doubileh's, n syinbobeul signiiicatioii ; and, 
perhaps, was intended to teach us that the most 
effectual nir tliod of dealing with blasphemers 
is, to bring to bear upon their ignorant luid 
foolish objections tlie doctrines oi him who is 
emphuticrilly styled, i/ie tSfanc which the 
buiklcrs rejected.'* 

nijAST, in u general sense, clendtes any 
violent exjilosioii of air, whether occasioned 
by gunpowder, or by the action of a pair of 
bellows 

BLAST, a diseaie in grain and trees, called 
al;Jo a blight : by some supposed to be owing 
to cold ; and by otliers to tlie want of a due 
supply of sap; some attribute it to ascending 
fumes from the earth, others to sharp winds and 
frosts succeeding rain. 

Blit what is termed the blight is frequently 
nothing more than a debility or distemper in 
the trees themselves. 

BLA'ITA, a genus of hymenopterous in- 
sects, well known in England under the names 
of cockroaches and black beetles. Tlie (ilutta 
most abundant in England, came froinAfuerica 
or thf Eu<. llie best method of charing 
them IS by a lame hedgehog. All the known 
species of this insect, whether in the lu.'va, 
pupa, or perfect winged state secrete tlieni- 
sefves in the day, and wniidcr about in the 
night. Naturalists have enumerated no less 
than 43 species. 

BLAZONING, heraldry, the art of de- 
cyphering coats of a I ms. In blazoning always 
begin with the| Held, and next proceed to the 
charge ; and if many things are home, begin 
with that which lies inpnediatciy on tlie Held. 
h»uch terms i'or the colours must be used ns are 
suited to the rank of the hearer, and all super- 
(hioiis exprcNvions must be av oided. 
ULEACHiNG,theUitof freeing tliose articles 
of manufatture which Imv e vegetable substan- 
ces for dieir raw materia I, from the coloiii mg 
inalter willi which lincli substances arc uatii- 
nilly combined^ Although the art of bleaching 
innst have beeirkuuwu to the world at a very 


early period, yet it was not till towards the close 
of (he 18th century that it made rapid progress 
even in Europe. Till about that time tlie old, 
tedious process of bleaching remained lb use, 
w Inch lias now, almost univereally, given way 
to (he new method^ of bleaching ny means of 
the ozymuriatic acid. Tliis process, which is 
attended with immense advantage to the manu- 
facturer, was the discovery of the celebrated 
Scheelc, but the auplication of it to the art of 
Bleaching justly Delongs to Mr. Berthollet 
Various inconveniences were found to attend 
the process of bleaching cloth by subjecting it 
to the action of the oxygenated ^riatic acid, 
notwithstanding its great superiority to the old 
inetliod. 'J'hese led to the addition of an alka- 
li to the acid ; but the use of potash or pearlosli 
was attended with a great additional expense, 
besides liuving the effect of weakening tlie 
power of the acid. Hence it became an ob- 
ject of iiiipurtance to the manufacturers of this 
country to substitute o cheaper substance whicJi 
should have the same effect. Lime was tried 
at first in an imperfect manner, bat at length 
widi such improvements that it is now always 
used. 

An improvement however of still greater 
importance has been made by Mr. Tenuant of 
Glasgow, for which he obtained a patent. 
This improve me lit consists in combining chlo- 
rine with ]itilverulent lime. By tliis process a 
bleaching powder is produced, known in com- 
merce by the name of oxyiuuriate of lime, 
vvhicli is poi table to any distance at a small 
expell^e. For use, this powder is diffused in 
water by ngitutioii ; tlie insoluble matter con- 
tained in the lime is allowed to subside until 
the liquor becomes trausparent. When drawn 
off for use it is lurHier diluted with water, be- 
fore the goods are immersed in it llial are to be 
whitened. This chloride, well prepared and 
properly applied will not injure the most deli- 
cate muslins. It is also used with great eilect 
in the manufacture of paper; in cleatiiug old 
books and prints: and in whitening wax. Silk 
and vvoOlleu sUilts being animal substances are 
bleaclied by a process peculiar to Iheiiuselves 
thus briefly described by Dr. Ure. 

The colouring principle of silk is undoubt- 
edly resinous. Hence Mr. Baiimc proposed 
the following process as the best nioae of 
bleaching it. On six pounds of yellow raw 
silk, disposed in an cartheni pot, 4^1 pounds ol 
alcohol, sp. gr. O.Sfl7 mixed with 12 oz. mnri 
atic acid. sp. gr. 1.100 are to be jiourcd. 

After a day’s digestion, the liquid passes 
from a fine green colour to a dusky brown. 
'J'he silk is then to be drained, and washed 
witli nlcolioU A second infusion with the 
above acidulated alcohol is tlien made, for 
four or six ilays, after which the silk is dniined 
and washed with alcohol. Tlie spirit may bo 
recovered b^ saturating the mingled acid witli 
alkali or lime, and distilling. Mr. Baume 
hays, that silk may thus be made to rival or 
suriHiss in whiteness and lustre, the finest spe- 
cimens from Nankin. But the ordinary method 
of bleaching silk is the following : — 'i'he silk, 
being still raw, is put into a bag of thin linen, 
iwd thrown into a vessel of boiling river water, 
in which has been dissolved good Genoa or 
Toulon soap. 

After the silk luis boiled two or three hours 
in (hilt water, (he bug being frequently turned, 
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it is taken out to be beaten, and is then washed 
in rold water. When it has been thus thoroo^- 
ly washed and beaten, they wring it slighuy, 
and p&t it. for the second time, into the boiling 
vessel, filled with cold water, mixed with soap 
and a little indigo; which gives it that bluish 
cast commonly observed in white silk. 

When the silk is taken out of this second 
water, tliey wring it liard witli a wooden peg, 
to press out all water and soap; after 
which tliey shake it, to untwist it; and separate 
the thrcans. Then they suspend it in a kind 
ol* stove constructed for that purpose, tvhere 
tliey burn sulphur ; the vapour of which 
gi\cs tlie last degree of wliiteness to the 
silk. 

The metfiod vf hleacMn^ wooUen 8tt{ffk — 
There are three ways ot doing this. The 
first is witii water and soap ; the second with 
the vapour of sulphur; and tlie third with 
chalk, indigo, and the vapour of sulphur. 

Bleaching imih soap and water , — After the 
stnfls are taken out of the fuller’s mill, they 
are put into soap and water, a little warm, in 
which they are again worked bv the strengtii 
of the arms over a wooden bench : this finishes 
giving tliern the whitening which tlie fuller’s 
milt had only begun. When they have been 
sufliciently worked with tlie lianas, they are 
washed in clear water and put to drj’. 

This method of bleaching vv oollen stufis is 
rnllerj tlie natural method. 

Bleaching with sulphur — They begin witlj 
wusliihg and cleansing the stuffs thoroughly in 
river water ; ti|pn they put them to dry upon 
poles or perches. When they are half dry, 
they stretch tliem out ia a very close stove, 
in which they bum .«ii1phur; the vapour of 
which difliising itself, ad iierea by degrees to 
the whole stiill^ Hiidgixesita fine, whitening: 
tin's is commonly culled Bleaching by the 
tlower, or bleaching of Paris, because they 
use this ii\gthod in that city more than any 
wliefe else. 

' BLECMNUM, in botany, a genus of 
plants of the class of tlie cryptogaiiiia filircs ; 
the frnctifiuptioiis of which are di.spo8ed in 
two parallel lines, approaching to ilie rib of 
the trond, I'liere are six species, all foreign 
plants. 

BLENNIUS, the Blenny, agenns of fishes 
belonging to Uie order of jugulares ; the cha- 
racters of which are : tlie head slants or de- 
clines to one side , tliere are six rays in the 
inenibraiie of tlie gills; tlie body tapers towards 
the tail; the belly fins have only two blunt 
bones : and the tail fin is distinct. 

BLIGHT. See Blast. 

BldNDNESS, signifies a total privation of 
sight, arising from some obstruction of tlie 
organs of sight, or from a total deprivation of 
them. 

It is a very remarkable circnmstance that 
ixjrsons who are either born blind, or who lose 
tiieir siglit at an early period, generally possesa 
what uiiioiints to n compensation ibr the loss of 
sight. Numerous proofs of this arc on record : 
the case of Professor Sannderson is well know ; 
and tlie names of Blacklock, Milton, Moyes, 
and others bear evidence to the fact This is 
not the place to enter on a discussion of the 
subject; but we cannot help suggesting the 
idea that tlie cases above mentioned appear to 
furnish a'ppwerfnl argument against the cor- 


rectness of^ system of some modern sool- 
agists, who affivn tliat mind is no more (ban an 
emet of the oiiganization Of matter Have' we 
ntt here a satisfiictoiy proof of the ef istenc^ 
of an interior sight, after the oigan, by disease, 
has ceased k> be of service to it 
Various plans have been devised fbr the iu- 
straction of the blind, some of which have 
proved highly useful : the Essay on the Educa- 
tion qf the Blind by Mr. Haiiy does great ho- 
nour to the author ; it contains a detail of a 
great variety of expedients by which the blind 
may be successfully instructed in many of the 
mechanic arts, os well as in music, arithmetic, 
geography, &c., and may even be taught te read, 
write, and print 

BLINDS, in the art of war, a sort of defence 
made of oziers, or branches interwoven and 
laid across between two rows of stakes, used 
at the heads of trenches, to shelter the work- 
men, and prevent tlieir being overlooked by 
tlie enemy. 

BLISTER, in medicine, a thin bladder con- 
taining a watery humour, whether occasioned 
by burns, and the like accidents, or by vesica- 
tories laid on diflTerent parts of thenodyfor 
that puipose. 

BLITUM, the blite, or strawberry sjnnach, 
a genua of the digyniti order and monandria clasa 
ot plants, and of the ]2tii natural holoracem. 
There are 4 species, 1. Blitum capitatiini, vyhicli 
is a native of Spain ond Portugal. It is an 
annual plant ’I'iie fruit is full of a puiple 
juice, but not eatable, SL Blibim Tartuncum, 
is a native of Tartary. It grows nearly tliree 
feet in height: but the flowers and fruit are 
smaller than those of the capitatuni. ^ Blituni 
viripitnin is a native of Prance and Italy. It is 
smaller than cither of the preceding. 4. Blituin 
chenopodiodes is a low plant and a native of 
Tartury. All these species are propagated 
by seeds. 

BLOCKS, on .sliiii-board, is the usual name 
for what we call pulleys at land. They are 
thick piece.s of wood, some with throe, four, 
or live shivers in llieni, through wliich^ all the 
riiiining ropes run. Blocks, whether single or 
double, are distinguished and called by llie 
names of the rojies they carry, and tlie uses tliey 
serve for. 

Blocks now used in the navy are made in 
the Portsmouth yard, by means of machinery, 
which has lately been erected for the purpose, 
and w'hich performs tlie^. sev enil operations 
from the rough timber to tiie perfect block in 
tliA completest manner possible. 

BLOCKADE, in the art of war, the block- 
ing np a place by posting troop.s at ujl the 
avenues leading to it, to keep supplies of men 
and prov isions from g\;^ting into it ; and by these 
means proposing to stan'e it out without niak 
iug any rogular attacks. • 

BLOOD, SANGUIS, a red liquor circulating 
through the arteries, veins, and other vessels 
of animal bodies : and dUrving for tiie support 
of life, and iioiirisnment of all tlieir parts. £iee 
Anatomy, and Physiology. 

BLOW-PIPE^ a hollow tube, used by 
chemists, enaniellrrs, glass-iiiukers, jcwelleni,^ 
&c. It is a wind instminent for the purpose of 
increasing the heat of »« candle or lamp. 

Great and important, improvements have 
recently been made in the construction of the 
blow-pipe. Instead of tiic simple tube of brass 
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through winch the breath of the onerator was such a degree of buoyancy, that when tilled 
Impelled, we have now the s^lf-acting blow- with water, it may be rowed with ease, and 
nipc, variously constructed ; but without enn- perform any service required, 
merating the varieties of /his instrument it may BOATSWAIN, a smp-officer, to whom is 
be sufficient to state that, for tlie general pnrnoses committed the charge of all the tacklings, sails 
of the mineralogist, nothing caiirexceeu the and rigging, ropes, cables, anchors, flags, pen- 
powers of that \idiich is sold by the pliilosophi- daiits, lie is also to ‘take care of the long- 
cul instrument makers, under the name of the bcMit and its furniture, and to steer her either 


oxy-hydrogen blow-pipe, charged with one 
part of oxygen, and two of hydrogen, by 
means of a condensing svringe ; and which is 
capable of obtaining the highest temperatures ; 
and of fusing the most refractory substances 
submitted to its action. 

BLOWING mncMney an engine for forcing 
air with great velocity into a furnace to increase 
the combustion; blowing-engines are now 
used in all the pnictical operations of me- 
tallurgy. 

BLOWING ylass^ one of the methods 
of forming the divers kinds of works in the 
glass manufacture. 

It is performed by dipping the point of an 
iron b1owing-pi{>e in the melted glass, and 
blowing through it with the mouth. 

BLUE, otherwise called azure, is one of 
the primitive colours of the rays of light. 

Blujr, jiairUer'Sf is made ditlerent according 
to the diflerent kinds of painting. 

In limning, fresco, and miniature, they use 
indiflerently ultra-marine, blue ashes, and 
smalt : these are their natural biucs, excepting 
the last, w'hich is partly natural and partly 
artificial. ^ 

BLUING of iron, is a method of beautify- 
ing that metal, which is thus elfected. When 
the surface is perfectly clean, tlie metal is sub- 
jected to the heat of a clear charcoal fire ; and, 
ns the heat iiicreasi;s, itliccomcs first of a light, 
then of a deep straw colour, and lastly of a 
fine blue. 

BOA, a genus of serpents. See Serpent. 
BOAR. SeeSus. 

BOARD, among seamen, si^ifies to go into 
the ship. Board and hoard, is wlirii two 
ships come so near as to touch one another, or 
when flaw lie side by side. To make a hoard, 
is to turn to windward. To board it no, is to 
beat it up sometimes upon one tack, unu somc- 
Li'mes upon another. The weather board is 
that side of the ship which is to wind will'd. 

BOAT, is a sniull open vessel worked by 
oars or The eonstriiction and na'ues of 

boats lire ditferen^ according to the nurposes 
for which they are intended The nonts or 
wherries plying on the Thames about London 
are either scullers, wrouglit by a single person 
with oars ; or boats, wrought by two persons 
each with an our. 

Boat, life, a boat indented by Mr. Heijry 
Greuthead, of South Shields, for the pjrpose 
of preservingTtlie lives of shipwrecked^persons. 

For tliis invention, Mr. (vreathead received 
a gold medal and fifty guineas from tlie Society 
(d'Aits, in 1802; aniS u Parliamentary reward 
of 1200 pounds, besides furllirr reniuiieratioii 
^rom the Trinity iloiise, and from Lloyd’s 
Cufl'ce House. TU** boat is thirty feet in length, 
and ten in breadth, and its depth three feet. 
Captain Manby, of the Royal Navy, has sug- 
gested a plan by whn'i, at a trifling expense, 
any boat may be easily converted into a life 
boat. This done by connecting with the 
biMt a number of emj^ casks, which give it 


by himself or his mate. He calls out the seve- 
ral gangs and companies aboard, to the duo 
execution of their watches, works, ^lls, 8cc. 

BOBBIN, a small piece of wood turned in 
the form of a cylinder, with a little border 
jutting out at each end, bored tliroiigh (o re- 
ceive a Nmall iron pivot 

BOCCONIA, in botany, a wnns of tlie 
menogynia order, and dodecanoria class of 
plants, in the natural method belonging to tlie 
2rth order, rliseadem. The only species is tlm 
bocconiu fnitescens, which is a native of 
America find the VVest Indies. It grows to 
the height of twelve feet, and the trunk is 
covered witli a white bark. At the top it di- 
vides into several branches on which the leaves 
are situated alternately. The plant abounds 
with an acrid juice, used by the inhabitants to 
remove warts and spots from the eyes. 

BODY, in physics, an extended solid aiib- 
slaiice, of itsc'lf utterly passive and inactive, 
iiidillerent either to motion or rest; but 
capable of any sort of . motion, and all 
figures and forms. 

Body, in geometry. The regular bodies, or 
those which have all their angles and sides 
siinrlar and equal, are five, viz. tetrahedron, 
octuliedroD, dodecahedron, idbsaliedron, and 
the cube. See Geometry. 

Bodies, descent of See Mechanics. 
BOEHMERIA, a genus of the monoecia te- 
trandria claas and order. 

'Diere are 5 species, natives of America and 
the West Indies. 

BOEIjlHAAVlA, a genus of the monoj^nia 
order, and monandria class of plallts. There 
are 7 species, all natiye.s of the Indies. 

BOI I J N G or ehullition, is tlie agitation of a 
fluid Ivody, arising from the njjpicatioii of 
heat. All tliiidily is the elYect or a quantity 
of caloric, or the matter of heat, absorbed by a 
body in passing firom a solid to a fluid stale, 
and boiling is the act of a body from a fluid 
state, to that of vapour, by a further absorption 
of tile caloric. If tlie neat is applied to the 
bottom of the vessel, after the whole liquid has 
acquired a certain temperature, those particles 
next the bottom become elastic, and ascend ns 
they are formed tliroiigh the liquid like nir- 
bnbbles, and throw the whole into violent agi- 
tation. The liquid is then said to boil. Every 
liquid has a fixed point, at which boiling com- 
mences, uiid this IS called the boiling point 
1'hiis water begins to boil when heatea to 212 
jjegrees. After a liquid has begun to boil, it 
will Hot become hotter, however much the fire 
liiay lie increased. 

It was observ ed, however, by Dr. Hooke, 
that a stronger heat makes afl liquids boil 
more rapidly, though it does oot increase their 
temperature. 

BOLE. A massive mineral, having a per- 
fectlv coDchoidal fracture a glimmering luter- 
Dsl lustre, and a shining streak. Its colours 
are yellow-red, and brownish -black, whence 
it is called inoantain soap. It js trails- 
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lucent or ^uMne. Soft, so as to lie easily sat, 
and to yieldrto*the nail. It adheres totlie 
tongue, has a greasy feel, nud falls to pieces in 
^ wateK Sih jfrav. 1. 4 to 2. It may be polish- 
ed. If it he Jinmersed in water after it is dried, 
it falls asunder with a crackling noi^ Jt j>o 
curs ill wacke and 4)asalt, in Silesia, Hessia, 
and Sienna in Italy, and also in the clilfs of the 
Giant's Causeway in Ireland. 

BOLETUS, in botany, so called from its 
globular form, characterised b^ LinnKUS as a 
iioriasoutal fungus''; porous, witli lobes iinder- 
neatli. In tlie fourteenth edition of the “ Sys- 
teing Nature, only twenty-one sjiecies are re- 
cited, ele\eii of wiiich are parasitical andsteni- 
lesN, the rest are stipitated. rmin B. ipiarins 
is prepared the aniadoii, coniinonly iisea on the 
Continent for tinder, to receive the spark struck 
from the steel by tlie Hint, and the agaric 
for stopping haemorrhages in amputations, &;c. 

BO LOO Nl AN S/one. Lemery reports, 
than an Ttalinn shoemaker, named Vincenso 
Casciarolo, first discovered tlie phosphoric 
property of the Bolognian stone. It is tlie pon- 
derous s{>ur, or native siilphnte of barytes. 

Ifit be first heated to ignition, tJicii finely 
powdered, and made into a paste with muci- 
lage; and this paste divided into pieces a quar- 
ter of an inch thick, and dried in a moderate 
heat, he exposed to the heat of a wind furnace, 
by pliiring them loose in the midst of the char- 
.oal; a pyroplioriis will be obtained, which, 
after a fe\v minutes’ exposure to the sun’s rays, 
will give light enough in the dark to render the 
figures on the dial-plate of a watch visible. 

BOM8, in military afihirs, a globe or shell 
of cast iron, having a vent to receive a wooden 
fuse. The shell being filled with powder the 
fuse is fastened with n cement vvitliin an inch of 
the heiid. The tube i.s fillcrl vvitJi a comhiistible 
matter, which burns vviieii the bomb is fired off, 
and at last coinmiinicnting with the gunpowder, 
the homh hursts with great violence. , 
BOMBARDMENT, the act of assaulting a 
* fortified uiace, by throwing shells into it to des- 
troy the noiises, magazines, &c. The mortars 
for firing hornbs are usually fixed at an elevation 
of fortv-live degrees, by which mean»the shell 
dcscribe.s a curve culled the military projectile ; 
but the elevation must necessarily vary ac- 
cording to distance and other circiinistaiices. 

BOMBAX, in hutiiny, the silk cotton4n;e; 
a genus of (he polyaiulria order, and inonodel- 
phin clas of plants ; and in the natural method 
ninking under the 37th order, coluinniferse. 
1’he species are : 

1. Homhax ceibn, with a prickly stalk, 
t?. Bomba X heidaphylliim, with leaves cut in- 
fo seven parts. The cotton is of a fine pnrpic 
colour, hut the size of the tree is not purticu- 
larly mentioned by botanical writers. 

3 Boiiihax iieiitandniin, with a smooth stalk. 
This and the ceiba grow naturally in both tjhy 
Indies, where they arrive at a great magnitn^ 
being some of the largest trees in those parts. 
Bosnian sa}s, he ha.s seen in Guinea trees of 
tliis kind so vviilely difliised, that 20,000 armed 
men might stand under the braiiclies of one. 
Tliey generally grow with straight stems. 

bomb 2v/c/i, a small vessel built and 
&treiigtheiied witli large beams for tlie use of 
inorlurs at sea. 

^ A bomb ki-fcli is generally from 60 to 70 
fvtt long, qjid draws eight or nine feet of water. 


BOMBIG aM, in chemistry, an acid found 
In a cavity ceac tlie onus of Oie ailk-wonu. It 
is of a ymlowisli colour. * 

. BOMBAX. See 1*hal>cna. • 

BOND. A bond is a deed whereby the per- 
son boiind^binds liiinself, bis lieira, executors, 
and administrators, to pay a certain sum of mo- 
ney, or do some other act against a certain day. 

If the condition of a bond is impossible at 
the time of making it, ifit is to do a thing qpn- 
traiy to law, the ohiigntion is void. The bond 
of u feme couv erte is v oid, us is that of an infant 
If a ))ersou is in coufineiiieiit, and, during such 
restraint, enters into a bond to a iierson who 
causes the restraint, the same may be gvoided 
for duress of imprisonment 

A bond, jwa/ ohit^ is one that becomes pay- 
able after the deatli of some person therein 
specified. 

BONE, is the most solid i»rt of animal sub- 
stances ; it is while, hard, brittle and forms Uie 
principal siippoi-t of the whole fabric. The 
iioiips of men and quadrupeds owe their firni- 
ue.ss and solidity to a considerable portion of 
the phosphate of lime which they contain. 
'J'hese when rasped small, and boiled in water 
afibrd gelatinous matter, und a portion of fat, 
or oil which occupied their interstice.s. Boues 
are of extensive use in the arts. In their na- 
tural state, or dyed of various colours, they ure 
made into hannies of knives and forks, und 
numerous articles of turnery. 

Bones, fossile or iietrified, are tliose found 
in the earth, (reqiiently at great depths in nil 
strata, even in the bodies of stones and rocks. 
Some of these bones are of a Jiii^e size, usual- 
ly stipiiosed to be the tones ofgiaals, but more 
truly of elephants or hippopotami, others siniilU 
er, ns (he vertebrae, teeth, and the like. 

BONNET, in fortification, a small work, 
consisting of two faces, Jinving only a luira- 
pet with two rows of palisadoes, of about ten 
or twelve (eet distance. It is generally raised be- 
fore the salient angle of the counterscarp, and 
has a coninitinicatioii with the cov ered way by 
a trench cut tlirough the glacis, and jHiliiKidoes 
on each side. 

BOOK, is a general name given to a work 
conipi'sed fur the purpose of coiniinicating the 
knowledge of its aiitliur on the subject or sub- 
jects on which it treats. The etymology of the 
\v< ^ '>k-iiidicates (hat books were original- 

ly .11 on vegetable subst'iiices: Such as 
the bark of trees, the leaves of plants, or on 
tablets of wood, which practice, indeed, is 
still continued in those iintiuns tliat have riiAa 
but hltle progress in refinement 'I'he works 
of Desiod were written on table.s of lead, and 
the laws of Solon were cat on planks of wood. 

There is at preseii^ in France ii book that is 
neither written nor printed, and bi^nrs the 
followuc title. Liber Passionia4><rtmm Nvstri • 
Jesu Cnrisii cum Fi^rtH et C/taracieribfiS 
nuUa Materia cofnjmitis. 

This work consists of tlie finest vellum : the 
letters are all cut out of each folio ; and, being 
interleaved with bine paper, the reading is ns • 
clistiiict ns any printing. • 

Book bindimj^ is the aii of sewing together 
the sheets of a hook, and securing tlieni with u 
back and side boards. 'I'iie leaves being foUU 
ed in tJie order of the signatures, ure beaten on 
a stone with a haninier to make them smooth, 
tliev are tlicii ]»ut into a press and sewed os 
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bands, alter which the backs arc^ glued and 
the bands opened and scraped for the better 
fixing the pasteboards ; the back is turned with 
& hamnier, and the book ‘fixed in a press bc> 
tween two boards, in order to moke a groove 
for the pasteboard ; holes are then made for 
> fixing them to we book, which is pressed a 
third time. Then the book is put into the 
cutting press betwixt two boards, one lying 
ensn wiUi the press for tlie knife to run upon, 
the other above for the knife to run amiinst ; 
after which the pasteboards are squared. The 
next operation is the sprinkling the leaves, 
which IS done bv dipping a brush in vermilion 
and sap green, holding the brush in one hand 
and spreading the liair with the other. The 
covers being moistened in water are cut to the 
size of the book, then smeared with paste and 
afterwards stretched over the pasteboard on 
the outside, and doubled within, after having 
taken oil' the four angles and indented and 
jdatted the cover at the head-band: which 
done the book is covered and bound between 
two bands and set to dry. It is afterwards 
washed wiili paste and water, and tlien 
sprinkled with a brush; unless it is to be 
marbled when tiie spots are made larger by the 
addition of vitriol. After this the book is 
glazed with tlie white of an egg and lastly 
polished with a l\ot iron. The letters and or- 
naments are made with gilding tools or brass 
cylinders rolled along by a handle. To apply tlie 
gold the leatlier is glazed witli a liquor made of 
ivhites of eggs diluted with water, and, when 
nearly dry, the gold leaf is laid on and applied 
with tools heated first in a cliareoal fire. 

liOOK keepiugf an art teaching how to 
reeord and dispose the accounts of business, 
so Dial the true state of every part and of Uie 
whole may be distinctly known. 

Merrliants’ books are kept either by single, 
or double entr)'. Those who keep tiiem by 
the former method have occasion for only a 
journal or day-book, and a ledger or post-book ; 
tlie former to outer all the articles as they oc- 
cur in the course of business, and the other to 
draw oat the accounts of all debtors and credi- 
tors on the joiiinal. This method is only pro- 
per for traders who have but very little busi- 
ness ; but w linlesale dealers, who keep their 
books according to the double entry, or Itjdiau 
method, reqiiir*' several other books. 

The must considerable books according to 
the method nt double entry, are, the waste-book, 
ti^'ournal, and the ledger ; but besides these 
tliPe, which are absolutely necessary, there 
arc several others, to the niiinher of thirteen, 
or even more, called supers ient or auxiliary 
books, which arc used in propoilion to tbi. 
business a man has or to tin: nature of the 
business a man carries on. These books aro 
* tlie cash-book,* the debt-book, tlie be ok of 
niimeros, tlie book of invoices, tlie book of ac- 
counts current, the book of commissions, 
orders, or advices, &c.' 

The waste-book is a register, containing an 
inventory^ of a merchant’s efl'cets and debts, 
with a distinct recorfi of all his dealings. 

The waste-book opens with tlie inventory, 
which consists of two parts ; first, the e.fiects, 
(hat is, the money a merchant has by him, the 
goods in hand, l|u ])art of ships, houses, farms, 
&CC. with the delits due to him ; the second part 
of the invcolory is flic debts due by him : tlie 


difference between which, and 4be effects, u 
what is called neat stock. 

APer the inventory is fairly rejated ?n the 
waste-book, tlie transactions of trade coip,e 
next to be entered down; which is a daily 
task to be performed as Qiey occur. The nar- 
rative ^ugiit to exhibit transactions with aU 
the circumstances necessary to be known, and 
no more. It should contain (he names of per- 
sons with whom the uierrliant deals upon 
tmst, the conditions of bargains, the terms of 
payment, the quantity, quality, and prices of 
goods, with every thing that serves to make 
the record distinct, and nothing else. The 
waste-book, if no subsidiary books arc kept, 
should contain a record of all the merchant’s 
transactions and dealings in a way of trade ; 
and that not only of such as are properly mer- 
cantile, but of every occurrence that affects his 
stock, so ns to impair or increase it. 

The joumalf or day-book, is tlie book wherein 
the transactions recorded in the waste^book 
are prepared to be carried to the ledger,^, by 
having their proper debtors and creditors as- 
certained anti pointed out : w'hence it may be 
observed,' that the great design of it is to pr^ 
vent errors in the ledger. After the ledger is 
filled up, the journal facilitates the work re- 

3 Hired in revising and correcting it ; for first 
i<* waste-book and journal arc compared, and 
then the journal and ledger; whereas to revise 
the ledger immediately from the waste bonk, 
would be a matter of no less difliculty, tiinn to 
form it without the help of a journal : lastly, 
the journal is designed as a fiiir reenrd of a 
merchant’s business ; for neither of the other 
two books can serve this purpose; not the 
ledger, by reason of the order that obtains in 
it, and also on accQiint of its brevity, being 
little more than a large index : nor can the 
waste-book answer this design, ns it can neither 
be fiiir nor uniform, nor very accurate, being 
commonly written by dillerent hands, and iti 
lime of business. 

Ill tlie journal, persons and things are charged 
debtors to other persons and things as credi- 
tors; and ill tliis it agrees with the ledger, 
where the same style is used, hut difi'ers from 
it as to forms and order ; so that it agrees with 
the waste-book in those very things where it 
difiers from tlie ledger. 

It may be observed, that every case or ex- 
ample of tlic waste-book, when entered into 
the journal, is called a journal post, or en- 
trance. 

Accounts ill the ledger consist of two parts, 
which in their own nature are directly opposed 
to, and the reverse of one another, and are 
therefore set Ironting one another, and on op- 
posite sidles of the same folio. 

The two parts in any case in tlie waste- 
book, when posted to tlie journal, are denomi- 
iifted tlie one th>! debtor, the otlier the credi- 
tor of that post ; and when carried from thence 
to tlie ledger, tlie debtor, or debtor part, is 
rnteml upon the left side (hence called the 
debtor side) of its own account, where it is 
charged debtor to the creditor part : again, tlic 
creditor, or creditor part, is posted to the right 
side, or creditor side of its accoiiiit, and made 
creditor by the debtor pait. Hence Italian 
book-keeping is said to be a method of keep- 
ing accounts by double entry, because every 
single case of tiic vvn.ste-book requires at least 
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hvo eiitraiiucs m\ the ledger, viz. one for the auiilmrv b^okB beaidea tliese art ke|»t nccorcl- 
dt’hfor, uiid another for the creditor. 'Ing to the natAre and exignt of the concern. 

Of the ledger. Tlie ledger is the principal BOOKSELLER, one who trades in boolu, 
hook wherein all the several articles of each whether he prints th^ himself orgiyesthem 
inirticiihir account, that lie scattered in other to be printed by orders, 
honks, according to (heir dates, are collected. Booksellers are in many pjaces ranked 
and placed togetlier in spaces allotted for among the members of universities, and en- 
tlieni, in such a manner, that the opposite ]:»rta titled to the privilege of students, as at Tn- 
of every account are directly set tronting one bingen, Snltsburj?, and Paris, where they have 
nnotlier, on opiioaite sides of the same folio. always been distinmiished from the vulgar 

The folios are divided into spaces, on the and mechanical tniaers, and exempted from 
head of which are written the titles of the ac- divers taxes' and impositions laid upon other 
counts, marked Dr. on the left hand page, and companies. 

Cr. on the right : below which stand the arti- BOOM, in the sea-language, a long piece 
cles, with tlie word To prefixed on the Dr. of timber with which the clue of the sfaading- 
side, and the word By on the Cr. side ; and on sail is spread out ; and sometime^ the boom 
the margin are recorded the dates of the arti- is used to spread or boom out the clew of the 
cles, in two small columns. The money mainmast 

columns are the same as in other bonks : be- The different kinds of booms have dillerent 


fore tlipiii stand the folio coliiiiin, which ron- 
lains tigiirrs, directing to the folio where tlie 
coiTej|ponding ledger-entrance of each article 
is made; for everything is twice entered in 
the* ledg«*r. Besides these columns, there 
must he kept in all accounts, where number, 
measure, weight, or distinction of coins is 
cniisidered, inner columns to insert the quan- 
tity; and for the ready linding any account in 
the ledger, it has an alphabet or inriev, wherein, 
are written the tiltrs of al! accounts, with the" 
iiiiinbcr of (he folio wlierc they stand. 

Buies for tilling tlie ledger from the journal. 
1. Turn to the index, and see whether flic 
Dr. of (he journal post, to be transpo'rted, is 
written there : if not, insert it under its pro- 
])er lettiT, with the iiiiiiiber of the folio to 
which it is to be carried. 

^2. lla\iijg dibtingiiislied the Dr. and the Cr. 
sides, complete (he entry in one line, carrj'ing 
the sum (o flic money columns ; and inserting 
the quantity, if it is an accotiiit of goods, &c. 
in the inner columns, and the referring figure 
in the folio column. « 

3. 'J urn next to the creditor of the jouriial- 
j) 0 .st, and so proceed in the same manner 
witli it, botli in the index and ledger; with 
this diJleiTnce only, that the entry is to be 
made on the Cr. side, and tlie wwa Bv pre- 
lixcd to it. 

4. The post being thus entered in the led- 
ger, relmii to the journal, and on (he margin 
mark the folio.s of accounts, with the folios of 
the Dr. ubo\e, and the Cr. below, and a small 
line between tliem, thus J. These marginal 
luimhers of the journal are a kind of index to 
the ledger. 

5. In opening tlie aecouiits in tlie ledger, 
follow the order of the journal ; beginning wifti 
(lie first joiiriial-post, allow the first space for 
llie Dr. tlie next ibr the Cr, the third for the Dr. 
ot the following post, and so on till the whole 
journal be transported. 

Crrsh Booh. This is the moat important Of 
the auxiliary books. It is so called, because 
it contains, in debtor and creditor, all Uie 
cash that comes in, and goes out of a mer- 
chant's stock ; the receipts on the debtor side ; 
the person of whom it was received, on w'hat, 
nnd on whose account. ^ • 

Book qf' debts or payments^ is a R>ok in 
which is written down the day on which all 
Nums heroine due, either tube received or paid, 
*>y bilks, of exchange, notes of liand, mer- 
handizes bought or sold, or ollierw ise Other 


names according to the purposes for which 
lliev ore intended. 

l)ooM denotes also a cable stretched athwart 
the month of a river or harbour ; witii yards, 
top-masts, battling, or spars of wood lashed to 
it, to prevent an enemy’s coming in. 

BOOTES, a constellation of the northern 
lieinisphere, consisting of stars according to 
Ptolemy’s catalogue, of 28 in Tycho’s, ot 34 
in Bayer’s, of 52 in Hevelius’s, and of 45 in 
Mr. Flamsteed's catalogue. 

BORACIC acid. See Acid (Boracic.) 
'lliis iHcid has been found native on the edge of 
hot springs, near Sapo in the territory of Flo- 
rence; also attached to .specimens from the 
Dipuri Islands, and from Monte Rotondo, to 
the west of Sienna. It is in small early scales, 
and also massive, fusing at the flume of u caudle 
into a glassy globule. It consists, by Klap- 
roth's analysis, of 86 boracic acid, 11 ferrugi- 
noii.s sulphate of manganese,' and 3 sulphate 
of lime. 

BOKAGO, in botany, a genus of the pen- 
tandria inonogynia class and order, the flower 
of which consi^ of a single petal of the length 
of tlio cup, and is divided into five segnieuts : 
there is no pericarpiuiii, but the cup grows 
larger and is inflated, and contains four 
roundish seeds, ’rhere are five species. 

BOBASSUS, a genus of plants, of the 
dioecia hexandria class and order. The male 
flower is called ampana, and the female 
catimpana,' on account of their different ap- 
pearance. There is only one sjiecie.s, a native 
of Ceylon. 

BO BAX, or sub-borate of soda, is a si|^- 
staiice dug out of wells in Thibet, and imported 
into England from India. It is in whitish ciys- 
tals, has an alkaline taste, and turns vegetable 
blues greeii.^ It is soluble in water, twenty 
times its weight of water; it is much used as a 
flux in soldering metals, but is little used in 
mediciae. Its specific gravity fs 1.740. Ac- 
cording to Bergman it contains 39 parts of 
boracic acid, 17 of sod^ aad 44 of water. 

BOR DURE, in heraldry, a cutting oft* from 
within the escutcheon all round it about 
Jth of tlie field, serving as a diflerence in a coat 
of arms, to distinguish families of Uie same 
name, or jiersons bearing the same coat. 

BORE, among engineers, denotes the diame- 
ter of the barrel of a gun or sannon, or rather 
its whole ca\ity. 

Bore, square, among mechanics, a square 
piece of well tempered steel, fitted into a 
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hondle, Bcrving to widen holei, and make them 
perfectly round. • 

BORING, is tlie method of piercing tlie 
•nrth in search of minen^s, 8 lc. The scooping 
irons made use of for tins purpose nre drawn 
back at proper times and the samples of earth 
and mineral matters tliey bring up are exam- 
ined to know whether it is worth while to 
open a mine in tlie place. 

BOROUGH, or Bcncir, n cniponition or 
to^n which is not a city. The word in its 
original signiHeation meant a company con- 
sisting of ten families, which were hound to- 
gether as each other’s pledge. 

The name is now pjirticiilarly appropriated 
to such towns or \ iiiages us send burgesses or 
representatives to parliament. 

BuKOt'ciis, Hoyai, in Scotland, nre corpora- 
tions made for tlie advantage of trade, by 
charters granted by several of their kings, 
having the privilege of sending commissioners 
to represent them in parliament, besides other 
]>cculiar imiminitie.s. They torm a body of 
theinsehes, and send comiiiissioners each 
to an annual con\eiitiun at Edinbiirgli, to 
consult the benefit of trade and their general 
intere.st. 

H mfWCMii-EntjHsh, a customary descent of 
lands or tenements, in certain places, by 
which they descend to the youngest instead of 
the eldest son; or, if the owner has no 
issue, to the younger instead of the elder 
brother. 

BOS, in zoology, the ojr, a genus of quadru- 
peds of tlie order pecora. I'iie generic cha- 
rncte^* is, horns concave, turned outw'urds, 
Jiinated, smooth ; front teeth, eight in the low- 
er jaw, canine teeth, none. 

1st The bison, from w hich the sew oral 
races of common cattle have been gradually 
derived, is found wild in many countries ; 
inhabiting woody regions, and arriving at a 
size far larger tiinn tint ot the domestic or 
cultivated animal. In its native state, the 
bison is distinguished, nut only by his size, 
but by the depth and sliagginess ot his hair; 
wliicJi, about the head, neck, and shoulders, 
is sometimes of such lengtli as almost to touch 
the ground. 11 is colour is a blackish brown, 
lii.s eyes large and fierce, lus limbs extremely 
strong, and his whole asjiect savage and 
gloomy. 

2nd. Common or. Tliis is, in reabt/. the 
bison reduced to a domestic stiitc ; in which it 
runs into as many varieties as the sliee^ 

The British breed of horned cattle has !>c.en 
so much improved by a fort ign mixture, (liat it 
is diflicult to point out the origin*;! kind. 

3d. Indian ox. This variety is found in 
many parts of India, also in the Indian aiitl 
iMiican islands, am! mirtvcularly in Aladagas- 
car. It is of n reddish colour, of a very large 
size, and is distiiigiiislied by a very laitge pro- 
tuberunee above the shoulders. 

4tJi Zebu. Tills .^variety resembles tlie 
preceding, but is extremely small. In co- 
lour it dillers like the common caltle; being 
either grey, brown, white, &c. or variously 
spotted. 

5th. Luose-liomed ox. Tliis is said to bo 
found in Abyssinia and Madagascar, and to 
be distinguishr.d bv pendulous ears, and horns 
attached only |d the skin, so as to bang down 
on each side. 


6. Boary. Of the .size of a camel, and of a 
snowy- whiteness, with a protuberance on tlie 
back. Native of Madagascar, and some other 
islands, colled by the name ot Bonry. « 

7. Tinian ox. Of u white colour, witli black 
cars. Inhabits the island of Tinian. 

II. Bos Arnepf (ox with upright lunnb^d 
horns, flat and wrinkled on tlieir upper sur- 
face.) 

This is an Indian species, reinarkable for its 
vast horns, which are soriletimes seen in 
museums. 

HI. Bos Bahylus, or biiffulo ox, witli 
horns lying backwards, turning inwards, and 
flat on (lie fore part. 

In its general appearance, the biiflalo is 
nearly allied to the common ox. It ditfers, 
however, in (he form of its horns, and in 
some parts of its internal structure, and is 
rather snpci-ioj' in size to the common ox. 'I'lie 
general or prevailing colour is blackish, ex- 
cept the hair on the top of the forehead, and 
that at the tip of the tail, which is of a y#|low- 
ish white. 

As tlie biiflalo in Ins domesticated state is 
larger and .stronger than the ox, he is employ- 
ed witli advantage in dillerent kinds of labour. 
BiiJlaloes are made to draw heavy loads, and 
are commonly directed and restrained by 
, means of a ring passed through tlie imsc. 

The biitValo, like other {iniinuis of this ge- 
nus, admits ot varieties. Of these the must 
remarkable is the small naked Indian buflalo 
of Mr. Pennant. 

IV. Bos JMu&chatiis, or musk ox, having 
very long pendant hair, and horns bending in- 
wards and downwards, and outwards at the 
tips. 

it i.s a native of North America, where it 
ajipears to be a very local animal. 

it is hilt of small size, being rather lower 
than the deer, bat larger or thicker m hod}. 
The hair, in the male, is of a dusky red co- 
lour, extremely line, and so long as to trail on 
tlie ground. Beneath the hair, is an extreme- 
ly fine wool, which is said to he more heaiitiful 
than silk when manufactured into stockings 
and other articles. 'I’lie Jiorns are closely 
united at the base, hendiiig iijward.s, but (urn- 
ing oiitwuid . towards the tip.s^ which are very 
sharp. 

y. Bos Grunnienn, or yak, is about the 
height oi an English bull, which he resembles 
in the general figure of the body, head, and 
legs ; it is covered witli a tiiick coat oi' long 
hair. 

They are a very valuable property to the 
Tartars, wiio live in tents, and tend them from 
place to place : they at the same time alfurd 
their herasmen an easy mode of conveyance, 
a good covering, and wholesome subsistence. 
Tents and ropes are niauiilaetured of their 
hair ; and amongst tlie humbler ranks oi herds- 
men, caps and jackets are made ol their skins. 

VI. Bos or Cape ox, having large 

horns, inhabits ttie inteiiur parts of A!rica, 
north of the Cajie of Good 41ope, and is 
greatly superior m size to tlie largest Knglisli 
ox. It is ul a very strong and iiitiNcular lurm, 
witfapa.fierce and malevolent a.spect Its co- 
lour isn deep brown. 

It is said to strip oif the skin of such ani- 
mals as it kills, by litking them ivith its rough 
tongue. 
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, .^d Order, scabrido;. The calyx is peutHplijh 
loHs; tliere is no corolla, and the berry'is 
moDospermous. Of this genus there is but 
one species, viz. • 

Bosea yervumora. ft is a native of the 
Canary and Ciuibbee islands, and is a strong 
woody shrub. 

BOTANY, niav be defined the science 
which leaches the knowledge of tlie vegetable 
kingdom. The word is derived from tlie 
Greek /Soravi}, anherb ; and this again may 
easily be traced toils primitive, or jSoo-xcii, 
to feed : an apt derivation, since plants have 
ever been regarded as the food of a large 
portion of animals. The study of botany, then 
may be said to itichide— the practical discri- 
mination, methodical arrangement, and sys- 
tematical momenclature of vegetables. 

'Hie following article will serve to give the 
student a general idea of the subject, and 
prepare him for consulting with advantage the 
excellent work of Dr. Smith on Physiological 
and Systematical Botany, with other well 
known and approved productions on the same 
subject. 

In describing the characters of plants, we 
shall treat of their roots, buds, trunK, leaves, 
pops, inflorescence, fructification, and classi- 
fication. 

1. Roots are necessary to plants, to fix and 
hold Jieiii in the eaiili, from which they im- 
bibe nourish mciit. Roots arc citiicr 
or living for one season, as in barley ; biennial, 
whicli survive one winter, and after perfecting 
their seed, perish at (lie end ol' the toliowing 
summer, as wlieat: or perennial, A\liich re- 
main and produce hloNSOins for an indefinite 
numherot years, as tiiosc of trees and shrubs 
in general. The root consists of two parts, the 
caudex and the radienUu The caudex or 
stump is t!ie body or knob of the foot, from 
wliirli tlie trunk and branches ascend, and the 
fil irons roots descend. The radicula is the 
liiirous pait of the root branching from the 
candt'X. Routs are : 1. Fibrous, or consist- 
ing entirely of fibres, as in many grasses and 
herbaceous plants. 2. Creepinn, or having a 
sabtcrraneoiis stem, spreading horizontally in 
the pound, Uirowing out numerous fibres, as 
in mint and cooeh'grass. 3. Spindle-shaped, as 
in the radish and carrot, which produce mi- 
rnerous fibres for the ubsorptioii of niitriiiicnt. 

*1. Slumped, or uppareiilly bitten oil’, as in 
t!ie primrose. 5. Tuberous or knobbed, as 
in the potatoe, which consists of fleshy knobs, 
rormccted by common stalks or fibres. 6 
Uulfums, as in the crocus. 7. iirtundated, 

having a cluster of little bulbs or scalc. 
mnected by a common fibre, as in llio saxi- 
li i»]e. 

If. B(IDS. Tliese are, in must instances, 
guarded by scales, and luriiished with gulnor 
woolilless, as an additional defence. Buds 
are various in tlie ir forms, but very uniform in 
file same species, or even genus. They enfold 
the embryo plant 

Ilf. I'RUNK. The trunk of trees includes 
the stems or stalks, which are of seven kinds. 
The stem, as it advances in growtii, is cither 
aide to support itself, or Uvines rocud uthc r 


branched dh iu otffier plants. The parti are * 
]. Caulis, the Stem which^ bears both leaver 
and flowers, as tiie trunks and branches of all 
trees and shrubs, as Veil as of many herba- 
ceous plants. Ctdmhs, a straw or culm, 
the peculiar stem of grasses, ipishes, and simi- 
lar plants. 3. Si'apus or stalk, springs imme- 
diately from the root, bearing flowers and 
fruit, but nut leaves, as in the primrose or 
cowslip. 4. Peduncidtts, the flower-sfoMt, 
springs from the stem or branches, bepiug 
flowers and fruit, but not leaves. 5. Peliobu, 
the foot-stalk, is applied exclusively to tlie 
stalk of a leaf. 

IV. Leaves. These are pncrally sis fonn- 
ed as to present a laige surface to the atmos- 
phere. When they are of an^ other hue 
than green, they are said, in botanical lauguap, 
to be coloured. The internal surface of a 
leaf is highly vascular and pulpy, and is cloth- 
ed with a cuticle very various in dillerent 
plants ; but its pores are always so constructed 
as to admit of the requisite evaporation or 
absorption oi moisture, vlh well as to admit and 
give out air. Ldght also acU through this cu- 
ticle, in a dillerent manner. The eflect of 
moisture must have been observed by every 
one. By absorption from the utmospliere, the 
leaves arc rcfreslicd ; but by evaporation, es- 
pecially when separated from tlicir sbtiks, 
they soon fade and wither. The nutritious 
juices, imbibed from the eartli and become 
sap, are curried by appropriate vessels into 
tbe siibstiiiice of the leaves, iiind tlicse juices 
are returned from each leal, not into tlio 
wood npin, but into the bark, 'fbe sap is 
carrieibinto flic leaves for tiie purpo^ of being 
acted upon by air and light, witii the assist- 
ance of heat and moisture. By all tliese agents, 
a most material change is wrought in the 
component parts of the sap, acconiing to tlm 
nature of the secretions elaborated, w'lietlie.r 
resinous, oily, inurilaginou^ saccharine, bitter, 
acrid, or alkaline. 

I'he green colour of the leaves is owing to 
the action of light, but they are subject to a 
disease by which they become partially spot- 
ted or streaked, and in tliis state are said to bo 
variegated. The irritable nature of some 
leaves is very extraordinary. 'J’lie nunosa 
pudica or sensitive plant, Common in our hut- 
houses, when touched by any extruneuiis 
body, folds up iLs leaves, one after anothc r, and 
tlie toot stalks drooppis if dying. 

V. Drops or fulcr.i. i hose are : ]. Siijmla, 
a leafy apjx'ndage to the true leaves, or to their 
stidks, tor the most part in pairs. 2. Bractia, 
a lealy ap^iendagc to tlie flower, or to its stalk. 

3. Sjnna, a tliorti proceeding from the wood 
itself us ilk the wildtix'ar tree, whicJi lo.ses its 
thorns by cultivation. 4. Amleus, u prickle, 
procevd.iig from tlic bark only; as in the ru.su 
iind bramble. 5. Cirrus, u teir-dril or elusper, 
is a support for weak stem* 1 y which tliey are 
ciiablccl to climb rock?, oi if e trunks of lofty 
trees. Glatidula, a gland, is a siiiull tu- 
mour, secreting a sweet, resinous, fragr&ut 
liquor, as on the calyx oismp of the moss-rose, 
nnd the foot stalks of passion flowers. 7, Pi 
lus, a hair, whie.h includes all tiie various kinds 
of pubesrem'-e * bristles, wool,fkc. some of vvita li 
discharge a poison, us in the ueLU.i «*ausii>g 
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KTent irriiation wherever they are touched, bo 
that their, points may wonniLthc ski i. 

VI. Inflorescence, or the vJIfFe rent kinds 
or modes of flowering, are, 1. Verti villus, a 
\Vhorl, ip which the flowCrs surround the stem 
in a garland or ring, as in the mints, dead- 
nettles, &c. (lacunus^ a cluster, bears se- 
veral flowers, each on its own stilk, like a 
bunch of ciirranls. 3. Spikvr, a spike, is com- 
posed of numerous crowded flowers, ranged 
nlaig an upright, common stalk, expanding pro- 
ressively, us in wheat and barley. 4. Corpm- 
us, a corymb, is a flat-topped spike as in ilie 
cabbage and wall flower. 5. Fasciculus, a close 
bundle ol' flowers, as in tlie sweet william. 6, 
Caifitulnm,^ head or liifl, as in the globe-ama- 
raiitli'is and thril’t. 7. Ihuhvlla, an umbel 
consists of several stalks, called rays, spread- 
ing like an iiiiibrella, as in parsley, carrot, and 
hemlock. 8, Cymn, a cyme, or sialks 
springing from a common centre, and after- 
wards irregularly subdivided, as in the lau- 
ristiiius, and elder. 0. Panirulus, a panicle, a 
loose subdivided biiricli of flowers, as in the 
oat 10. Thyrsus, a biiiicli, is a very, dense 
lanicle inclining loan oiul figure, us in the 
ilac. 

Vlf. FVucil/icafion. Under tins term are 
compreliended not only (he parts of the fruit, 
but also tliose of the tlo\yer, which last arc 
necessary for bringing the former to perfection. 
Fnictiflcation consists of seven parts, two only 
of which are essential, \ iz. stamen anil pistil, 
since without them no plant can produce sceds.^ 
1. Calyx, a (lower cup, or external covering of 
the flower ; to this belong the ])erinntliiim ; in- 
voliicruin ; amentum, or cat-kin ; S])atlia, or 
.sheath ; ghimu, or husk ; perichictiiim or scaly 
sheath ; and volva, th^ wrapper. 2. Corolla, 
or little crown, is situated within ilie calyx, 
and consists in general of the coloured leaves 
of a dowser , — tlie pctaliiin, or p tal, and flic 
nectHriiiin, or nectary, belonging to the corolla. 
3. Stamina, the stamens, are various in num- 
ber, in dilierent flowers, and are situated 
within the corolla. Thu stamen consists of a 
filamentimi, or fllanicnt, and the utillicra, or 
anther. The cells of ilie latter contoin tlie 
pollen or fecuudating dust. 4. Pistilla, tlie 
listila stand in the centre of the circle formed 
ly the stamens, and consist of the gerinen or 
rudiments of the future fruit or seed ; the stvir, 
which elevates Ihc stigma; and the siigma 
which is destined to receive the pollen. 3. 
Vericarpium, tho seed ^sel, is fl^rined from 
the germen enlarged, and is of the followini; 
kinds : a capsular or capsule : silifiiia, or pod ; 
legninen, or legume, the fruit of the (lea-kind ; 
drnpa, stone-fruit; ponium, an apple , baccu, a 
bnriy ; and strobiliis, u enue. 6. Semina, the. 
seeds, are composed of tiks embiyo or germ, 
called by Lintiicus, corculiim, or little heart; 
tlie cotylcdones, or seed-lobes almost uuiyer- 
sally two in number ; albumen, the white ; vitel- 
liis, the yolk ; teste, th^ .skin ; and bilnm, the 
Bcur. 

Seeds are ofleii accompanied by apytondaget 


or accessory parts; ns, pellicula, tlie pellicle* 
nrillus, the funic; pappus, the seed-down; 
caudu, a tail; ro.strum, a beak. To which 
mav be added various spines, hooks, sanies^ 
and crests, (p*nerally serving to attach such 
seeds as are liiniished with them, to the rough 
routs of animals, and thr.s promote their dis- 
persion. 7. Peceptaculum, the receptacle, is 
(he base which receives the other parts of the 
(riictiflcation. It i.s proper w'heii it 8i!pport.s 
the parte of a single fruetdirsition only ; when 
it is a base to which only the parts of the 
flower are joined, and not tlie germen, it is 
called a receptacle of the flower ; in this case 
the germcnjieiiig placed below the receptacle 
of the flower, has a ba.se of its own, which is 
called the receptacle of the fruit, and it i.s 
termed a receptacle of the seeds, when it is a 
base to which tlie seeds are fastened within 
the pericaruium. It i.s called common when it 
supports a head of flowers. 

VlII. Classification. 'J’he system of Liii- 
najua, now generally acknowledged and 
adopted, is ibunded on the iininber, sitii.itioii, 
and proportion of tire stamens and pistils, 
whose uses and structure have, been just e-\- 
plained. 'I’lie following twenly-foiir clashes 
owe their di.sliriAions principally to the sta- 
mens. 1. Monandvia, one stamen. 2. Dian- 
dna, two stamina. .3. Triamlria, fhiee. 4. 
Tetrandria, four. 5. Pentandria, five. (i. 
llexandria,s\\. 7. 1fej)tandna,i\c\v\\. H. Ov- 
iandrta, eight. 9. Ewieandria, nine. 10. Pe- 
candria, ien. 11. Dodecamh'ia, twelve. 1’2. 
Icosandria, twenty or more stamina, inserted 
info the calyx. 13. Polyandria, all above 
twenty inserted into the receptecle. 14. Pidy- 
namia, four stamina, two long and tv\o .short. 
15. Tetradynamia, six .stamina, four long and 
tw'o short. 16. Mmtadelphia, the stamiiifi 
united into one body by the tilaniente. 17. 
Diadelphia, the stamina united into the bodiis 
by the Hlamente. 18. Polyadelphia, the staniiin 
united into three or more liodies by the (ila 
ineiits. 19. Synyenesia, anthers united into a 
tube. 20. Qynantlria, stamens inserted either 
upon the style or germen. 21. Monovcia, ski- 
iiiens und pistils in senarate flowers, but on 
the sanic plant 22. Vioccia, stamens and 
pistils, like tlie former in separate flowers, but 
on two sepanite plants. 23. Polyyamia, stu- 
rnen.s and pistils separate in some flowers, 
united in others, either oi| one, two, or three 
distinct plants. 24. Cryptoyamia, stamens and 
pistils, eitluT not well ascertained, or not to 
be tiiimbcred with certainly. 

1 he orders, or subdivisions of the classes are 
generally marked by the iinnibiT of tlie pistils 
or by some other circumstances eciiiuily iniel- 
Jigible. The naine.s of these as well as of the 
cla&ses, ore botli of Greek derivation, and 
designate the functions of the respective 
organs. 

In the following table the reader will find 
the names of the cinsyes, and also those of the 
several orders whit are included in each 
class. 
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1. Monanana 
3. Diandrm. 

3. TriandriR. 

4 Tebrandrio. 

5. Peatandria. , 

6. Hexandrin. 

7. Heptandria. 

8. Octandria, 

9. Koueandria. 
JO. Deoandria. 
n. Dodenandria. 

12. Icosiqidria. 

13. Polyandria. 

14. Didynamia. 

I.'}. Teiradynamia. 

IG. Monadelpliia. 

17. Diadelphia. 

18. Polyaa«IphiR, 

19. Syngenesia. 

SO Oynandria. 

21. Monuecia. 

22. Dicecia. 

2^1. Polygamia. 

24 Cryptoramia. 
Appendix. 


TABLLE OP THE ORDEREl ^ 

Number and Names cf the Orders. * . . * 

9. Monogynia, Digynia. 

•3. Mono^nia, Digynia, Trigynia. • 

3. Monngynia, Digynia, Trigynia. 

3. Monogynia, Digynia, Tetragynia. 

6. IVfonog^ia, Digynia, 'rrigynia, Tetragynia, Pentagynia, Polygynia. 

5. Monogynia, Digynia, Trig^ia, Tetragjnia, PolygyYiia. * 

4. Monogynia, Digynia, Tetragynia, Hepta^ia. 

4. Monogynia, Digynia, Trigynia, Tetragynia. 

3. Monogynia, Tri^nia, Hexagynia. 

5. Monogynia, Digynia, Trigynia, Pentngynia, Decagynin. 

5. Monogynia, Digynia, Trigynia, Pentagynia, Dodcca^nia. * 

5. Monogynia, Digynia, Trig^ia, Pentagynia, Polygynia. 

(7. Monogynia, Digynia, Trigynia, Tetragynia, Pentegynia, Hexagynia 
? Polygynia. . , , 

2. Gymniospennia, Angposparmia. 

2. SificiiloHa, Siliciuosa.^ 

( 8. Tirandria, Pentandria, Octandria, Enneandria, Decandria, Endecon- 
< dria, Dodecandria, Polyandria.^ 

4. Pentandria, Hexandrin, Odtandria, Decandria. ^ 

4. Pentandria, Dodecandria, Icosandria, Polmhdria. 

5 6. Polygamia ffiqiialia, Polygamia siiperflna, Polygamia fmstrania. Poly 
^tnia necesaaria, Polygamia segregata, Monogamia. 

Diandria, Triandria, Tctraiidria, Pentandria, llexandria, Octandria, 
Decandria, Dodecandria, Polyandria. 

/ll. Monandria, Diandria, Trinndna, Tctraiidria, Pentandria, Hexandria, 

\ Heptandria, Polyandria, Monadelpliia, S^ngencsia, Gynandrin. 

rl5. Monandria, Dianaria, Triandria, I'ctrandria, Pentandna, Hexandria, 

I Octandria, Enneandria, Decandria, Dodecandria, Icosandria, Poly- 

L andria, Monadelpliia, Syngenesia, Gynandria. 

3. Mnnoecia, Dicecia, Trioccia. * 

4. Filices, Musei, Algse, Fungi. 

1. Palinffi. 


P- 


We cannot dismiss this article without ex- 
pressing a strong desire that some one of onr 
iJotanical Professors would favour the public 
witli a \iew of the beautiful system of LimiK'iis 
in an English dress. To llie learned, it is 
tnie, this would be unnecessary; buttt should 
• recollected that the study ol botany, unlike 
the study of anatomy, is, ns it were,** by the 
great Author of nature, in^ded for the in- 
struction of those who innj^e said to have 
scarcely any other mediiiiii of access to the 
rich stores of wisdom which this science dis- 
plays. Why should (he simple rustic who can 
read his iiati\e language be pre\ented by the 
appalling forms of a dead language, from feel- 
ing, in all its force, the lesson on the bounty 
and wisdom of his benevolent Maker, which 
he may read in those astonishing productions 
of nature, which, with so little concern, he 
every day trends tinder foot, or sens ns if he 
saw them not ? 

BOTANY BAY, a bay on the east coast of 
New Holland, so called by Cnpt. Cook, from 
the great quantity of olants found there by Sir 
Joseph Banks, and Dr. Solander, in the >etir 
1770. The Viay is capacious, safe, and con- 
venient : the harbour is about a quarter of a 
mile broad at the entrance. On the banks are 
great quantities of oysters, muscles,^ cockles, 
and omer shell Gsh, w'hich seem to' form tlie 
principal article of food to the savages, who 
go into shoal water with their little canoes, 
and nick them out with their hands. 

BOITLE, a small vessel of glass, or ether 


matter, with a narrow month to put liqnor in. 
Bottles of glass are better for cyder than thoso 
of stone. It is n very common pntcticc to elcun 
wine liottlcs with leaden shot; hut from its 
pomicinus tendency it cannot he too strongly 
censured ; several of the. particles of the. shot 
arc by the necessary agitation in cleaning, 
often fixed in the bottom of the hottlos, where 
iliey are slowly dissolved, and roiiimunicate 
a deleterious Quality to the liquors, instead 
of this a solution of potash is recommended, 
ns being both cheaper, and more efiectiial, and 

S erfectly safe. A very small portion of potash 
issolved in wann water will celan two gross 
of bottles. 

BOTi'OM, in navigation, is used to denote 
as w'ell the channel iP rivers and harbours, 
as the body or hull of n ship : thus, in the 
former sense, we say, a gravelly holtoiii, 
clayey bottom, sandy bottom, &c. and in 
the latter sense, a British bot|om, a Dutch bot- 
tom, &c. By statute, certain commodities im- 
ported in foreign hdltorns, pay a duty called 

{ ictty customs, over and above what they are 
iabfe tN if imported in British bottoms. 

BOTJ'OMItY, in commerce, a contract for 
the borrowing of money^npon the keel or bot- 
tom of a 4iip ; that is, when ti:e master of a 
ship binds the ship itself, Giat if the money be 
not jpaid by the time appointed, the creditor 
sliall have the ship. * • 

Bo'itomry is also where a person lends 
money to a merchant, and the lender is to he 
^id a greater sum at the return of tlie ship. 
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BOTTONY* A cross bottony, in heraldry, 
teriiii nates at each end in three buds, knots, ui 
buttons, resembling; tlie trefoil. ' 

^ BOTT& Oestris. 

BOUNTY, in commerce, a premium paid 
by^ the government to the exporters of certain 
British comniocUties, on their taking oatli, or, 
in some cases, riving bond, not to re>land the 
same in England. 

BOW, n weapon of olTence made of steel, 
wdod, horn, or otlier elastic matter, which, 
after being bent by means of a string fastened 
to its two ends, in returning to its natural 
state, throws out an arrow with great force. 

Bow of a ship, that nart of her head which 
is contained between the stern and tlie after- 
part of the fore-cnstle, on eitlier side ; so that 
fi ship bath two bows, the starboard and the 
larboard, or. as they are sometimes called, the 
iveatlier and Ihe lee bow. 

BOW-Ziwe, in sea- language, a rope fastened 
near the middle of the leecli, or peipendicular 
edge of the principal square sails, by three or 
four subordinate parts called bridles, and lead- 
ing forward towards the bow, whence it de- 
nies its name. The use of tlie bow-line is 
to make the stiil stand sharp or close, or by 
a wind. 

BOWiSPRIT, or Imlt-sprit, a kind of mast, 
resting slopewise on the head of the main stem, 
and haying its lower end fastened to the i»art- 
ners of the fore-mast, and farther supported by 
the fore-stay. It carries the sprit-sail, sprit* 
tojisail, and jack-stall*. 

BOX, or boxHree, See Buxufl# 

ROYAIJ, in fortification, a ditch covered 

with a pamiiet, which serves as a conitniintca- 
tion between two trenches. 

BRABEJUM, the African almond, a genus 
ol tlie moncccia order and pol}gainia class of 
plants. Male corolla four or fiie parted; 
stamina four inserted in the throat ; style bifid 
and abortive ; the lierniaphroilite lias a four- 
parted corolla, revolute upwards with four 
stamina; one pistil with two btigmas. The 
fruit a roundish driipa, with a globular seed. 
The only sjjerics is the Bnibejnm slelhitifoliiiiii. 
which HI a iiatiie of the Cape of Good ilo|ie. 

BRACE, in arcbitecttire, a piece of timber 
framed in with bevil joints, the use of which is 
to keep the building from swening eitiier 
way. When tlie brace is framed into the 
kinglesses, or principal rafter, it is by some 
called a strut 

Braces, in the sen4ftigiiHgp, are ropes be- 
longing to all the yards of a sliio, except the 
inizen, two to each yard, reeved through blocks 
that are fastened to penants, sei’zed to the 
yard-anns. Their use is either to square cr 
Irniisverse the yards. 

Brace, in writing, a ferm used to signify a 
crooked line, as | , iiiade at the end qf two or 

more articles in an account, the amount of 
which is usiisilly placed in the centre of tiie brace. 

BRACELb^J r, an ornament worn on the 
wrist, mncli^ used among the ancients * it was 
made of ditl'erent niaterials, and in ditrereiit 
Ihsliions, accorling to the age and qiiiiltty of 
the wearer 

brackets, in a ship, the small knees, 
serving to support the galleries, and commonly 
carved. Also, tlie timers that support (he 
gratings iu the head are colled brockets. 


BRADS, among arti^cers, a kind of noils 
used in building, which have no spreading 
heads, as other noils liai'e. They are distin- 
piished, by ironmongers, by six names: ns 
ioiners -brads, flooring brads, batten brads, ntll- < 
brads, or quarter-heads, ficc. 

BRADYPUS, or sloth, a genus of animals 
of the order of hruta. There are three species. 

I. Dradypiis fridactylus, or tliree-toed slotli. 
Its general appearance is very uncouth ; the 
liod V is thick ; the fore legs uiuch shorter than 
the hinder ; the feet small, biitaniied witli three 
strong claws. The head is Niunll, witli a 
rounded or blunt snout, which is black and 
naked , the eyes are small ; also the ears which 
are close to the head. The general colour of 
die hair which is coarse and thick, im'greyish 
brown. The slotli feeds entirely on flgctablcs, 
and makes a dismal yell, which frightens other 
animals from the spot This animal is an iii- 
hubit'int of South America. ^ 2. Brady pus 
didactyliis, or two-footed slotli, is also a natn e 
of South America, and of Ceylon. In its general 
appearance it resembles the former, only it 
has two claws on die fore-feet, and is more 
active. 3. Bradypiis iirsiniis, or die ursine 
sloth, is a native ot India, and very much re- 
sembles the bear. It is gentle and good na* 
tiired, feeding chiefly on vegetables and milk, 
and is remarkably fond of apples. 

BRAIL, or brails, in a ship, are small ropes 
made use of to furl the sails across: they be- 
long only to the two courses and die uii/en-sail. 
BRAIN. See Anatomy. 

BRAN, the skins or husks of corn, esjle- 
cially of wheat ground, sej^iunited from the corn 
by a sie\e or boulter. It is of wheat hnm that 
stiirch-iiiakers make their starch. The dyers 
reckon bran 'hmong the non-colouring dnrgs, 
and use it for making the sour waters^ with 
which they prepare their dyes. 

BRANCIJI/IC, f/ills, in the auatoiny of fi .lies, 
die parts corresponding to the lungs of laiid- 
aniiiiuls,* by wliicii fishes take in and ti.row out 
ugitiii a certain quantity of water impregnated ^ 
widi air. All fishes, except the cetacinnis orths 
and tlie lamprey, are furnished with these 
organs of respirffiioii, which are always eight 
ill iiiiiiiher, four on each side the throat 

BRANDY. This well known fluid is 
the spirit distilled from wine, 'ihe greatest 
quantities are made in Languedoc, where this 
iiianiifacliire, so jirrnicions tosoviriy, first coni- 
nienoed. It is obtained by distillation in the 
iiciiril method by a still, which contains flve or 
six ({I'iutals of wine, and has a capital and worm 
tube applied. Its peculiar flavour depends on 
the nature of the volatile principles, or es- 
.Hentinl oil, which come o\cr along with it, and 
likew >;>c, upon the nuinagenient ol the fire, the 
wood of the cask in which it is kept, &c. It 
is said, that our rectifiers imitate the flavour 
of brandy, by adding a sinull proportion o’f 
nitrons ether to the spirit cf mult or luolosMs. 
See Alcohol. * 

BRASS. An elegant yelIow-coloured*<5om- 
pntiiid metal, consisting of copper conibined 
with about one-third of its weight of zinc. 
The best brass is made bv cementation ol* 
cii.aiimie, Ol the ore oi zinc, with grunuiaced 
copper. See COPPEH. 

BRASSICA, in botany, a genus of tlie 
tetradyuamia siliquosa class and ^ order. 
Natural order of siliquosa or crucifonaes 
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cncifem^^Miet* BtKiitiilebiiMter; €a^ 
eveet, eoiiveiiiiig; feeds efebolar; a glaM 
between tlw dioiter. eteMene tiiad Ibe pietO, 
an^belwfen the longer and the calya., Ilwre 
•are aix^ anecieer mntmg wfaioh are the va- 
rious kirn ot cebbagea, oorMob^ brocolis, 
andturnipf. / 

' BRA\^, Ihe nesh of a boar aoiiced or 
picLIed ; for which end the boar should be old ; 
because die older he iSf the more homy will 
the brawn be. • 

BRAZIL nwed^ in the aiU Thetree which 
bears this wood is the osssalpina crista, lira 
wood is very har^ takes a high polish', and is 
so heavy as to sink in water. When chewed 
it gives a sweetish taste. It much resembles 
in appggtance red sannders wood, bnt differs 
from JlbhsentiaUy in readily giving out its 
colour to^ water, which aaunders wood does 
not 

Brasil wood is valuable for the beautirnl 
orange and red colqnrs, in various shades,' 
which it furnishes to the dyer, but the colour 
is naturally very fogitive, thongb it may be to a 
certain Awee fixra by various mordants. 

BRAZING, the soldering or joining two 




of brass^ melt^ between the pieces that are 
to be joined. 

BREACH, in fortification, a gap made in 
any part of the works of a town by Uie cannon 
or mines of the besiegers, in order to make so 
attack Soon the place. To make the attack 
more difficult, the besieged sow the breach 
fntli crow-feet, or stop it with chevauxdefriee. 

BREAD is a light poroua spon^ substance, 
prepared byfennentaaon aud uaking, from the 
flour of certain farinaceous seeds, especially 
wheat, and is the priiici^wl sustenance of man 
in the temperate regiods of tlie northern 
lu niispliere. 

BREAKERS, a name giWn to those billows 
that break violently over rocks lying under the 
surface of the sea. » 

'fhey are readily distinguished both by their 
appearance and sound, as tliey cover that part 
of the sea with a perpetual foam, and produce a 
hoarse roaring, very different from what die 
waves have in a deeper liottoni. 

BREECH, of a gun, the distance from die 
die hind part of die base ring to die beginning 
of the bore, it is always equal to the diickness 
.of the metal at the vent. 

^ BREWING is lira ait of making malt 
liquors, such as afe, beer, porter, &c. In this 
country the^ art of brewing is one of great im- 
pounce, sinep fermented malt liquor locms the 
principal beverage of die iDhamlants ; and, 
indeed, it may be pronounced to be by far the 
most wholesome and nutritioos of any of those 
liquors that are allowed to be essential 
to tlra. stippprt of the human frame; that is, 
provide it is produced from good materials, 
well maogged during the (lyocess of prepara- 
tion, and used in modemtiou. The process 
of brewing is differently conducted in different 
breweries, and is also varied in (he snme 
breweries, according to the nature and qualities 
of the liquor : but the following lemarks will 
be foona to be of general applicatioD to the 

Before the malt is used it must be braised, 
between rollers; and soft water is used for 
mashing and fermentation. The fir>*, step in 


^ing is Uda tu done in n tab 

furnished^with ■ Rise bottom, pierped with 
holett end nloteable. e g^fo rad n fow incirae 
above the real botteni. Yhero are two si^ 
.tmnsags between (he two ; to one is, ftxed a 
pipe to convey water into the tnn, and the 
other is need for drawing thoJiqiior out The 
matt is to be strewed over the fiilse bottom, 
and n proper quantity of water let in frosa the 
npper copper; after which the mass is beaten 
by poles, or a maoliiae like a rake or hatfow, 
ana moveable on a perpendicular beam with 
transverse arms for the rakea Whed the 
mashing is completed, tlie tnn is. covered to 
prevent tlie escape of the heat, hod the whole 
IS sutfered to stand, tiiat the insoluUe 
may separate from tlie liquor: the side- 
bole is men opened, and the clear wort dis- 
cliamd into foe lowpr copppr. Ilie most 
eligible temperature in niafoing is from 186 to 
190 degrees, but for the first mashing the heat 
of tiip water musk be less, and so in propoitioii 
to the dark colour of the malt 
The wori of the first mashing is always foe 
richest in sacebarine matter, but to exhaust 
the malt, a second and third mashing are re- 




each bushel of malt,* for sound small beer ; 
six and a ludf yallim only for strong ale. 
Every bushel of malt absorbs, or. retains, about 
force and a half gallons of water. Tlie next 
process is loi/tuff and hoping ; and if only 
one kind of liquor is to be mad0 foe produce 
of foe three masliiiigsis to be mixed : bnt if both 
ale and ta||^ beer are required, foe wort of 
tlie first, or first and second mnshings, is for 
tlic ale, and the remainder for foe beer. The 
wort intended for foo same liquor; after it 
comes from the tun, is put into foe lower cop- 
per, and mix^d with a proportion of hops ; and 
the better tiu wort the more hops will be 
wanted. Hops contain gallic acid, and tanning 
matter, and deprive the sweet wort of foe 
mucilage, which occasions foe beer to keep 
without turning sour. 

When tile hops are mixed with the wort in 
tlie copper, the liquor is made to boil ns fast as 
possible ; after which it is discha^d into shal- 
low tubs, called coolers, where it remains till 
it is cool enough to undei;^ ' fomentation. 
From the^ coolers the liquor is pmnsforred to 
tlic worlnng Urn, and with it is mixed a gallon 
of yeast to four barrels of beer. In tour or five 
hours the fermentation begins, and it requires 
froiH IS to 48 hoursirafoire the wort is fit to be 
barrelled. 1'he fermentation still goes on in 
tile barrels, and in a few days a copious dis- 
charm of yeast takes place from tira bungliole, 
and the greater portion of glqten is disengagefl 
In brewing, the gluten is not wanted, but in 
bread it is indigpenmible, and alone renders it 
fit for use. Care mast ne taken to fill up the 
barrekevery dav wifo fresh liquor: . this dis- 
charge lessens dail v, and ends entirely in about 
a week, when the tiaD|hole is olosed, and foe 
liquor is fit for use, after standing from a foii- 
. night to tliree months, accordi|^ to its strength, 
and foe temperature at which it has been for- 
meotod. Tne fining of Ute beer is effected by 
foe use of isinglass. 

The following is a list of some of (he unlaw- 
ful suttstances seized at different breweries, ana 
brewers' drugmsts* laboratories, in London, as 
copied from the minntes of the committee of 
1 ' 
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file IToase of Commons. Coccnlos indicos 
innltiim, (an extract of the coccn^JcolomiBg^ 
honey, nartshom shavings, Spanish jaice, 
Ofange pimder, ginger, grains of paradise, 
cjuamia, •liqnorice, caraway seeds,^ copimras, 
capsicum, mixed dnigs. Sntphoric acid u 
very frequently added to Arwip Seer fonoa^ 
or make it hard, giving new beer instantly the 
taste of what is IH months old. According to 
Mr. Acciim, the present entire beer of the 
Lolidon brewer is composed of all toe waste 
and spoiled beer of the publicans, toe bottoms 
of butts, toe leavings of the pots, toe drippinn 
of toe machines for drawing the beer, the 
remnants of beer that lay in the leaden pipes of 
the brewery, with a portion of brown stout, 
bottling beer, and mild beer. He says that 
opium, tobacco, mix vomica, and extract of 
poppies, have been likewise used to adulterate 

BHEYN1A, in botany, a genus of toe poly* 
andria diuecia class and order of plants, 'fhe 
essential character is, male cal. one-leaved, 
five parted ; cor. none ; necL five glands ; fila- 
ments five, very short: anthers roundish. 
Fem. cal. and cor. as in toe mule ; pist. germ, 
globose ; style none ; stigmas five ; per cnpi. 
five-celled; seeds solitary. iTicre is one 
species, a native of New Caledonia. 

BRICK. Among the nnmerons branches of 
the art of fashioning artpllaceous earths into 
useful forms, and hardening tlmm by fire, tlie 
art of makin^ricks and tiles is by no means 
one of the least nseful. 

Common clay Is scarcely ever fbnnd in a 
state approaching to purity on the surface of 
the earth. It usually contains a large propoi 
tion of siliceous earth. Bergman examined 
several clays in the neighbourhood of Upsal, 
and made bricks, which he baked with various 
degrees of heat, snfiered them to cool, im- 
mersed them in water for a considerable time, 
and then exposed them to the open air for 
three years. They were fonned of clay and 
sand. The hardest were toose into the com- 
position of which a fourth part of sand had 
entered. Hiose which had been exposed for 
the shortest time to the fire were almost totally 
destroyed, and crumbled down by toe action of 
the air. Such as had been more thoroughly 
burned, jnSered less damage; and in those 
which' Lad been formed of clay alone, and 
were half vitrified "by the heat, no change what- 
ever was produced. 

A kind of bricks cnlled Jlre^SricSe are made 
from slate-clay, which are veiy hard, heavy, 
.tnd contain a large proportion of sand. These 
are chiefly used in the constmetion of furnaces 
for steam-engines, or other laige works, and 
in lining toe ovens of glass-houses, as they will 
stand any degree of heat ^Indeed, they snoald 
always be employed where fires of any inten- 
sity are reqnired. ' 

BRIDOB, an erection of masomy. timber, 
or iron, consisting of oiae or more arches, over 
« river, canal, or valley, for toe convenience 
of crossing toe same, llie principal parts of a 
bridge aro the piers, ^the arches, toe pavement, 
toe toot way on each side, the rail or parapet, 
and toe bitonents or ends of toe bridge on toe 
bank. ‘ • 

'fhe piers of stone bridges should be. equal 
in number, that there ipay be one arch in the 
middle, where commonly the current is 


straogest; their thickness ir Hot to he less 
than a outo part of toe arch/ nor mpits than a 
fourth; they are commonly in mnt 

with angular sterlings, to break the force oftlm 
current As the piers of bridges always dimi- 
nish toe bed of a river, ill ease of inundations, 
the bed must be sunk or hollowed in proportion 
to toe space taken up by the piers (as toe wa- 
ters gain in depth what they lose m breadto) 
which otherwise conduce to wash away toe 
fonndation and endanger the pmrs ; to prevent 
tliis, they sometimes diminian the current, 
either by lengthening. its coarse, or making it 
more wrading ; or by stopping toe bottom with 
rows of planks, stakes, or piles, which break 
toe enrrent , • - , 

For the figure of toe arohes, some |pfer the 
semicircle, others toe elliptical form, dhd some 
the catenarian arch ; but the arch of equilibra- 
tion is the only perfect one, being equally strong 
in every part ^ 

Among toe bridges of antiquity, tliat built 
by Tnyan over the Danube, it is allowed, is 
toe most magnificent It ivas demolished by 
his next successor Adrian, and tlw ruins are 
still to be seen in toe middle of tlie DaqUbe, 
near the city Warhel, in Hungary. It had 
20 piers, of square stone, each of which was 
150 feet high above the foundation, 60 feet 
in breadth, and 170 feet distant from one an- 
other, which is the span or width of the 
arches; so that the whole length of the 
bridge was more than 1630 yards, or nearly 
one mile. j -i. 

This however is trifling when compared with 
toe famous flying bridge in China, oiiilt from 
one mountain to another, and consisting of a 
single arch 400 cubits long, and 600 cubits 
high. There are several bndges of consider- 
abla note in our own countiy. 'Hie triangular 
bridge at Crohrland in Lincolnshire is supposed 
to bo toe most ancient Gothic structure in the 
kingdom ; it was erected about the year 860. 
Of modern bridges, the two finest in Europe 
iire the Westminster and Blackfriars bridges, 
over the Thames, at London. 

Hie grandest invention in toe whole history 
of bridge-building is, unquestionably, Uiat of 
iron bridges, an invention which belongs exclu- 
sively to British artista The fir.-^t elected on 
n large scale is that over tiie river Severn, at 
Coalbrook Dale, in Shropshire. This bridge 
in composed of five ribs, and each rib of three 
cuncentric arcs connected together by radiating 
pieces. The interior arc forms a complete 
semicircle ; bat toe others extend only to the 
cills under toe road-way. These arcs pass 
through an upright frame of iron at each end, 
which serves as a guide ; and the small roace 
in toe haunches between the frames and the 
onter are is filed with a ring of about seven 
feet diameter. Upon toe top of the ribs are 
laid cast-iron plates, which sustain the road- 
way. The arch of this bridge is one hundred 
feet six inches in spqn: toe interior ring is 
cast in two pieces, each piece being about 
seventy feet in lengtik. 

The second iron bridge in tliis country was 
that constnicted by Messrs. Walkeu at Ro- 
therham designed by Mr. Thos. Paine. Ihis 
bridge after being exhibited for some time in a 
bowling green at FUddington was to have been 
sent to America but Mr. Paine not being able 
to pay toe expense, toe manufacturers took it 
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luick^ and the majfeable iron vmn afterwarde BBOKBEfl» are a kind oglab, 

need til constrnewthe bridge atWeaimoidh. or nagoeiatftn between meinliaiitii, m be*> 
The erection of the bridge «t Wearmoath A?e tween merthanb and tradeseie^ in mattereof 
on impalse to poblio taste, and excited an billa of exchange, or meichaiidine, fe^ whiciL 
emnlatioD among artists which has produced th^ have so much ooflnnissioii, ^ 

many examples, and more pojects of iron Bsokshs, siockt are those employed to buy * 
brides; and at die*preseiit time there are and sell shares in the joint atoch of a company^ 
some in progress which manifest great im- or in the public funds, 
proveineats in the art Brokers, patim, are persona who keep 

BRfBP, any writ iiwued out of any of the shi^, and let out niowy« to necessitous pea- 
king’s courts of r^ord at Westminster, where- pie, btod on interest^ ** 


by any thing iS^commaoded to be done in BROKEAAOB, the fee paid to n broker 
order to justice. * for his trouble in negoo/atinigbHsiDess between 

Brief also signilies an abridgment of the person ud person, 
client’s caFemaae out for the instruction of BROMELIA, in botany, so named . in 
counsel, on a trial at law, which is to be fully memory of Oluus Bromel, a Swede,* a getina 
but briedr stated. * of tlie hexandria inon<^gynia class and order. 

BRIGADE, in tlie military art, a party or Theroare nine species, one of which & ana- 
division of a body 'of soldiers, whether horse pa^ or pine-anple, a fruit now so well known 
or foot, under the coDiiiiaud of a brigadier, in Europe, and &o much esteemed for tlie rich- 
An army is divided into brigades of horse and ness of ifM flavour, is produced from an herba- 
brigades of foot: a brigade of horse is a body ceous plant which Has leaves somewlmt re- 


brigades of foot : a brigade of horse is a body 


)Iaot which Has leaves somewlmt re- 


of eight or ten squadrons ; a brigade of foot sembling those of aloe, and for the most part 


I of four, five, or six battalions. 


serrate on their edges, but much tiiinner and 


BRIGADIER is the general oflicer who Has not so succulent as those of the aloe. The 
the command of a brigade. 'Fiie eldest colo- fruit resembles, in shape, the cone of some 
nets are generally advanced to this post. He species of the pine-tree, from which it takes 
(hat is upon duty is' brigadier of the day. the vulgar name of pine-apple. 

BRIGANTINE, a small light vessel, which BLOMUS, BrooMjGrass, a genus* of the 
can both row and sail well, and is either for digyuia order, and triaadria claw of plants 
fighting or giving chace. It has about twelve and, in the natural method, ranking under tho 
or fifteen benches for the rowers, one man to 4th order, grnmina. ^ There are 25 species, of 
a bench: all the hands aboard are soldiers, which seven are natives of Britain.# 
and each man has his inusquet lying ready BRONCilOCELE, in surgery, a tumour 
under his oar.- rising in the forepart of the neck. This dis- 

BRIMSTONE. See Sulphur. Casts of order is frequently called a Derbyshire neck, 
medals hfive been taken off on a composition on account of tlie inhalatunts of that county 
of which the chief ingredient is sulphur, and being much subject to it : probably for tlio 
hence they are l uiletl sulpliiir casts. By this same reasons tiiat the inhabitants about the 
means the most rurions antiques may, to all valleys of the Alps, and other mountainous. 
iiHefiil purposes be indefinitely^ multiplied, countries, are so much affected witii it. 

The composition is this : melt eight ounces of BRONZE. A mixed metal, consisting 
sulphur over a gentle* fire, and with it mis an chiefly of copper, witli a small proportion of 
equal quantity of fine vermilion, stir ilf^vell to- tin, and sometimes other nietaU. It is used 
• gf’ther, and it wiUjriissulvc like oil, then pour for casting statues, cannon, bells, and other 
it into the mould, which is first to ^e rubbed articles, in all which the proportions of tlie in- 
oier witli oil. When cool it mny be taken gredients vary. * 

uod touched over with aqua-fortis, it will look BRONZINO, tlie art of varnishing wood, 
like fine coral. plaster, ivory, &c. so as to give (hem tfie co- 

BRISTLE, a rigid glossv kind of hair, found lour of bronxe. There are two sorts of coin- 
on swine, and much used by brush makers, position used for this puipose, the red and 
shoe-makers, sadlers, and others. They are the yellow; tlie latter is made of tlie finest 
chiefly imported from Russia and Poland, copp^ dust, and to the former is added-a 
There is a heavy duty upon these. small quantity of red ochre, well pulverized. 


chiefly imported from Russia and Poland, copp^ dust, and to the former i 
There is a heavy duty upon these. small quantity of red ochre, well 

BRIZA, in liotany, qiiukiitg grass : a genus Both are appfjcd with varnish, and 


of the digynia order, and triundria class of is dried over 

S lants ; ana in (be natural method ranking an- bronzed, 
er tiie 4th order, gramina. 'I here are six BROOM, in 

: rt._* _i* n.«_. 


species of briza : two of which are natives of Genista, 


chafing-dish as soon as 


BROOM, in botany. See Spartium, and 


Britain, viz. 


BHOWALLIA, in botany, a genus of the 


1. Briza media, (he middle quaking grass, angiospennia order, ii^the Adynamia class of 

und, plants. There are two apecies, both annuals, 

2. Briza minor, tho small quaking grass, viz. • 

Both grow in pasture grounds. 1. Browallia demissa, witii a single flower 

BROCADE, a stuff of gold, silver, or silk, upon each footstalk. flowers are of a 
raised and enriched with flowers,^ foliages, light blue colour, sometimes inclining to a pnr- 
and other ornaments, according to the liiocy of pie or red. 

the merchants or manufacturers. 2., Browallia elata, with or many flow- 

BROKER, a name given to persons of seve- ers on each footstalk, is a native of Peru, 
ral and very diflerent professions, the chief of BRUCEA, in botany, a genus of (Ik* tetran- 
which are exchange-brokers, stock-brokers, dria order, and dioecia class of plants. There 
pawn-brokers, and brokers simply so callrd, is one species, a shnib of Abyssinia, 
who sell household furniture, and second-hand BRUCHUS, a genus of* coleopterous in- 
ai>pnreL sects, with lililbnn antennm, ^ual fiff'oriu 
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feelers^ and acuminated Ifp. 'hie ipeciea. of 
thia mua am in all iwenfy-five.( ^ 

BRUNFELSTA, in botany, a genns of 
^ monomia order, an^ pentandria class of 
plants. * The corolla is (unnel-shaped, and 
very long ; and the (hiit an nnilociilar polysper- 
moos beny. Tlfere are two species. 

Brunfelsia Americana, rises six or eight 
feet high, has a woody branching roiigh stem, 
wj^ oblong entire leaves on footstalks, and 
large whitisTi flowers by threes or fours at the 
ends of the branches, succeeded by round 
saflron>coloured soft fruit 

BRUSH, an iostniment made of bristles, hur 
wire,,, or small twigs, to clean clothes, rooms, 
&c. and also to {mint with. There are various 
8nrt8ofthem,distingiiisKed by their shape oruw. 
finishes in which tlie hairs are fastened writh 
silver wire are very saperior to those in which 
iron wire is used, especially where they are 
used in or with water. Brashes are used for 
medical purposes, in rheumatic affections of 
the joints, paralysis, &c. 

BRYONIA, BYRONY, a genus of the syn- 
genesia order, and moncecia class of plants ; 
in the natural method ranking under the 34ih 
order, ciicnrbitacew. The calyx of the male 
is five-toothed, with a quinqiiefid coiolla, and 
three filaments. In the female the calyx is 
dentated, the corolla quadrifid, the style trifid, 
witii a roundish many-seeded berry. There 
are 19 species, of which (lie most remarkable 
are : 

]. Bryonia Africana, African tuberous-root- 
ed br^ny. ^ 

2. Blryonia alba, rotigh or white hiyony with 
red flowers, a native ofary banks under hedges 
in many parts of Britain. 

3. Bryonia Bouariensis, bryony with hairy 
palmated leaves, divided into five parts, and 
obtuse^ segments. It * ' a native of warm 
countries. 

4. Bryonia Cretii spotted bryony of 
Crete. 

6. Bryonia recemosa, bryony with a red 
<dive-shaped fruit. It is a native of warm 
climates, and j^rennial. 

6. Bryonia variegata, the Aiiivrican bryony 
with variegated fruit 

.BRYUM, in botany, a genus of (he 56th 
natural order, viz. miisci, belonging to the 
cryptogamia class of plants. The anthem is 
operculated or covered with a lid, tliecal^^tra 
polished, and Uiere is a filament arising r om 
the terminal tubercle. Uiere are 41 species, 
most of them natives of England. 

BUBO, or Bubob. See Surgery. 

BUBON, Macedonian parsley ; a genus 
of the digynia order, and pentandria class of 
plants; and in the natural methpd ranking 
under the 46th order, Mbibellatae. The fruit is 
ovated, striated, and villoua There are five 
species, which are propagated by Seeds, and 
require the common culture of other exotic 
vegetables, via. c 

J. Bubon Oalbanum, or African fenila. 2. 
Biibon Oumniferum. The Oalbanum of 
the ^ops is supposed to come from these two 
species. 3. Bubon Macedonicum. 4. Bubon 
ngidus, or rigid fenila, is a native of Sicily. 
6. Bubon CavigattuEL 

BUBROMA, a genus of tlie class and 
order ^lyadelphia dodecandria. 'Hie es- 
sential ^racter is calyx three-leaved : petals. 


five-orched,,|eiDibifid; antlisn,^ ob each fila 
ment, three .'^stigma, simpIt^iHiisl^Ie, marrate, 
endii^ in a five-rayra star. 

There is one qiecles, a lai^ tree *bjf 3io 
West Indies, resembling the elm. 

BUCCINATOR. See Anatomy. 

BUCCINUM, tlie TRUj|ifPET-8t|Ef.|., n genns 
of univalve shells, shaped, in Borne degree, ^ 
like a horn, or other wind instrument 

This is a very numerous genns, die i^ncipal 
species of whicn are the ponum, mindle-shell, 
the mitre-shell, tlie .Midas-eanidieli, the great 
Triton-shell, the tower of Dabel-shell. ficc. 

BUCCO, the bnrhei, in natnral history, a 
genus of birds of the order pica. OeUeric 
character; bill sharp-edged, compressed on 
the sides, notched on each side near the 
apex, bent inwards, with a long slit beneath 
the eyes; nostrils covered with incumbent 
feathers; feet formed for climbing. Hiis 
bird is found in Brazil and Cayenne, is clum- 
sy in its shape, and pensive and solitary in 
its manners. It is so lethargic in its dis- 
porition, that it will suffer itself to be shot 
at mveral limes before it attempts to escape. 

BUCEROS, the hombilt, in natural history, 
a genus of birds of the order pic». Generic 
character : tiiuir bill is convex, curved, sharp- 
edged, laige, outwardly serrate, with a homy 
protuberance near the base of the upper D>an- 
dible ; the nostrils are behind the base of the 
bill; the tongue is sharp-pointed and 'short; 
the feet gressorial, lliere are sixteen species 
enumerated by Omelin, though Latham reck- 
ons only four ; of these the most curious is, 
the D. Abyssinicus, or Abyssinian hornhill 
This is found in the country from which it 
takes its name, principally among fields of 
jaff, and nourishes itself by the green beetles 
which abound in them. 

BUCHNERA, in botany, a genns of the 
angi6.sf.ermia order, in the didynamia class of 
plants; ranking, in the natural method, under 
the 40tti order, personntae. There arc eleven 
species, natives of the Cap^ South America, 
and the West Indies. ^ 

BUCIDA, in botany, n genns of the order 
mouogynia, in the decandria class of plants ; 
ranging, in the natural method, under tlie 12th 
order, holoracem. 

BUCK, in natnral history, a male homed 
beast, whose female is denominated a doe 
See Cervus. 

BUCKET, a small portable vessel to hold 
water, often made of irather for its lightness 
and easy use in cases of fire. It is also the 
vessel lei down into a well, or the sides of 
ships, to fetch up water. 

bucking, the first operation in the 
whitening of linen-yam or cloth : it consists in 
pouring hot water upon a tubful of yum, inter- 
mingled with several strata of fine oHmes of tlie 
ash tree. See Blbachino. 

BUCKLER, a piece of defensive armour 
used by the ancients. It was worn on the left 
arm, and comporcd of wickers woven togetborp 
or wood of the lirhestport, bat most commonly 
of hides, fortifiea wiffi plates of brass or other 
nietnl. 

BUCKRAM, in commerce, a sort of coarse 
cloth made of hemp, gummed, calendered, 
and. dyed eeveral colours. It is put into those 
places of the lining of a garment which arc to 
be stiCTond to keep their forms. 
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9UCK-i9ilefi4< flee Fdi.yo4nuii 
BUORTHORN. SeeRaAVNUiL 
BUDDING, a method of pnqfngetine veri^ 
, sorts hf tree^ particokrlf those of me well- 
finiit kinds. See OABDBNiNa 


and corolla 


punts. Ualp 
>lla auadrifid : ipid the stamina at too 

I of me oprblia. Capsale bisulcated, 

bilocular, and poljSMrmoiis. Thera are eu^t 
snecies, the pnncipalcff which are, I. Btamma 
Americana, a native of the We^ Indies. It 
is a shrub, which grows ten or twelvn ftet 
high. SL Bnddleia occidentalis, a native of 
Carthagena; tliis grows to a greater height 
tlmn the former, and has numerous braaches. 
3- BudMa ricbosa is a native of ChiU. It 
a beautiful shrub, and the flowers are of on 
oranire colour. 

BUFF, in commerce, a sort of leather pre- 
p^d from the skin of the bnflalo, dressed 
with oil, after the manner of shammy. This 
forms a considerable article in commerce%ll 
along the coast of Africa. 

BUFFALO. See Bos. 

BUFO, the toad . See Rana. 

BDFONIA, toad grass i a genus of the 
digynia order, belondng to the tetrandria class 
of plants ; and in the natural method ranking 
under^ the 22d order, oaryoplwllefe. The 
calyx is four leaved ; the corolla, tour petalled; 
the capsiile is monospernmus. lliere is but 
one species, a native of Britain. 

BUG. SeeCiMBX. 

BUILDING. See Architbctuab. 

Buildings, laws concsrmng. The build- 
ings^ of London are regulatecf by what is de- 
nominated the biiilding-act, which repeals and 
amends several former acts for the same pur- 
pose. Surveyors of districts are appoiiiteo to 
see the rules and regulations of this act pro- 
perly complied with. Before any building is 
begun to he erected, the master workman is 
fioiind to give twehty-foiir hours’ notice to the 
sn^eyor, who is to attend and view the 
building, and enforce the observance of the 
act. 

BULBOCODIUM, momtain-se^on : a 
mis of the inunogyuia order, in the hexandria 
class of plants; and in tlie natural method 
ranking under the ninth order, spatliacese. The 
corolla is funnel-shaped, ana licxapetalous, 
with the heels narrow, supporting tlie stamina. 
Tliere is one species, Biilbocodium vernum, 
which is a nnli\ e of Spain, nnd has a bulbous 
root. 

BULIMY, a disease in which the patient 
is aflected with an iusatiable desire of eating ; 
and,^ unless ho is indulged, he often (alls into 
iainting fits. It is also called fames canina, 
canine appetite. 

BULK-Aear^ are partitions made .athwart 
the ship, with boards, by which one part is di- 
Aided from the otlier; as tlie great cabin, gun- 
room, hreud-room, and several other divisions. 
BULL. l^eBos. 

Buix, among ecclesiastics, a written letter 
dLspatched by order of the Pope, froni the 
Koinan chancery, and sealed witn lend, being 
w ri^n on parchment, Iw which it is partly 
^wtinguished from a brief 

Bt LL-/mA See Loxia. 

BULLA, in conchology, the name of a genus 


of shelb, the JUincter of which is thus flsv 
flimd: ammal srRmai ; shdl univalve, eonv^ 
luted, end umnned : mofltn or aperture aome^ 
vrirnt straightened, obibog. loi^tndmaL and ar 
the' base very entire ; pillar tip oblique, and 
smtfoth. There ore many speqies. 

BULLION, uncoined gold or silver in the 


Those metals are called so, either when 
smelted from the native ora, and not perfectly 
radned, or when they are perfe^y refined but 
melted down in bars or ^agoi^h or in any un- 
wrought body of any degree of nneness, 
BUMALDA, in botany, a genus of th« 
digynia order, belonging to the pentendria 
class of jdants. The corolla is five-petalled. 
^les villose, capsule two-celled, two-beakeci 
There is one species, a native of Japan. 

BUMELIA, a genus of the class and ord'i^ 
pentandria munogynia. Corolla five-cle(lL^(h^ 
live-leaved nectaly, drupe one-seeded. There 
are seven species, all trees and riumbs, natives 
of the West Mies. 

BUNIAS, in botany, a genus of the order 
siliquosa, and tetradynamia class of plants. 
andT ranking under the ^rty-pintb patiiral 
order, ailiquossB. The siUqua is deciduous, 
four-sided, mnricated, or sliagreened with un- 
eoual pointed angles. Thera are nine species, 
all aDDual plants. ' 

BUNIUM, or earthsud, a genus of 

the digynia order and pentandria class of 
plants, and in the natural method ranking 
under the 45th order, umbellataa The corolla 
is uniform, the umbel thick, and the fruit 
ovate. There is but one known species, visi. 
Btiniuin bulbocastanum, with a globular root* 
It mws naturally in moist pastures in Britain, 
and has a tuberous solid root, which lies deep 
in the ground. 

BUNT if a sail, the middle pait of if, 
formed designedly into a bag^ or cavity, that 
ilic sail may gather more wind. It is used 
mostly in top-sails, because conrws are gene- 
rally cut square, or with hut small allow'ance 
for mint or compass. 

Bunt lines are small lines mhde fast to the 
bottom of the sails, in the middle part of the 
bolbrope, to a cringle, and so are reeved 
through a small block, seized to the ,yard. 
Their uae is to trice up the bunt of the sail, for 
the better furling it up. 

BUOY, at sea, a short piece of wood, or a 
close-hooped barrel, fastened so as to float 
directly over the anchoi. that the men who go 
in the boat to, weigh the anchor, may know 
where it lies. 

Buoy is also a piece of wood or cork^ some- 
times an empty cask, well closed, swimming « 
on the surface of the water, and fastened by 
a chain, serving to mark the dangerous places 
near a cogsf. 

BUPHAOA, hd ornithology, a genus of the 
order of picae, of which only a single species, 
OUi^ Africans) has been ^iico\c red. It is 
found in Africa, nnd is called in English, the 
beef-eater, from (his peculiarity, that it some- 
times alights upon the backs Of the cattle, and 
picks holes in them to get at the Ian as of the 
oestri, or rad-flies, deposited by tliose creatures 
in the flam directly below the skin. 

BUFUTHALMUM, ox-eps. a genus of the 
polygamia superfliia order, and , syngenesia 
class of planif^ and in the nntnnii luelhod 
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iaiikiiifiitMfertt6 49Cfa onler^oi|tposj(fa The 
reeept^le ie paleaceom; pappus an in- 
different rim; the seeds, emarginated on the 
* sides j.ihe stigmata of tte hermaphrodite floreta 
undivided, lliere are twelve species, all of 
which may be propagated by seMS. The fol- 
lowing are* the most remarkwle : 

1. jBuphihalmum arborescens, rises with 
several woody stems to the height of eight or 
hen feet *Tne flowers are prodoced at the 
ends of the branches ; they are of a pale yellow 
colour. 

3. Bophthahnom helianthoides, a native of 
North America. It has a perennial root and 
an annual stalk, which rises six or eight feet 
high. The flowers are of fa bright yellow 
colour. 

BUPLEURUM, Aare*s ear, or thorough- 
wax, a, genus of the digynia order, and pen- 
tandria class of plants, and in the natural 
' method ranking under the 45th order, umbel- 
latcB. The involucra of the partial umbels are 
large in proportion, and pentaphyllous ; the 
petals involuted; the fruit roundish, com- 
pressed and striated. There are 14 species, 
the mncmal of which is, biipleurutn fmticosum, 
or shnibhy Ethiopian hartwort It rises witli a 
shrubby stein, five or six feet high, adoi ned with 
oblong, oval, entire leaves of a sea-green colour, 
laced alternately, with yellow flowers in um- 
els at the ends of tiie branches. It may be 
propagated by cuttings. 

BUl’RESTJS, a genus of coleopterous in- 
sects, distinguished by the uncommon brillidncy 
of tlieir colours, which emulate the finest and 
most beautifully polished metals. The insects 
of this genus nave the antennse serrated, -and 
as long as tlie tliorax ; feelers four, which are 
all fililomi ; head partly retracted witliin the 
thorax.^ The larvaa of the buprestes are said 
to live in tlie solid wood, or in the trunks of 
decayed trees ; there are 2Z species. 

BURCARDIA, a genus of the class end 
order pentandria pentagynia. The essential 
character is, calyx flve-leuvcd; corolla five- 
petalled ; capsule angular, one-celled, three- 
vnlved, se^en or eight-seeded. There is one 
species, a native of Guiana, annual. 

BURDEN a ship is its content*;, or num- 
ber of ton9 it will carry. The burden of a 
sliip may be determined tlius: multiply the 
length of the keel, taken within board, by (he 
breadth of the ship, within board, taken from 
tiie niidship-bcunt, and multiply the product hy 
tlie depth of the hold, and divide the last pro- 
duct by 94, the quotient is the content of the 
tonnagp rec|tiired. 

BUROKiiS, an inhabitant of a borough, or 
one who possesses a tenement therein. In 
other countries, burg<^‘;s and citizen are con- 
founded together : but with us they arc distin- 
guished : the word is also applied to the magis- 
trates of some towns. Burgess is now ordinarily 
used for the representative of n borough-towii 
in parliament. c 

burglary, the breaking and entering 
(lie mangion-lionse of another in the night, witli 
intent to commitfSome felony within the same, 
whether the felonious intent be executed or 
'Hot There must bys a breaking and entry to 
complete this offence. If tliere be day-light 
enough to disceEU a man’s face, it is no 
burglary. ^ 

BURGUNDY jutc^ in medicine, the juice 


of the pinim abjeo, boiled ip water, ami 
strained throfagh a linen cloth. It is ebtefy 
enqiloyed for external purposea in inveterate 

bIjRIAL, the interment of a deceased per«* 
son. The rites of burial make the greatest 
and mo.Mt necessary oar^, being looked upon in 
all countries, and at all times, as a debt so 
sacred, that such as neglected to discharge it 
were thought accorsed. « 

Burials, in law, persons are to be buried 
in woollen, or tlieir represebtatives shall forfeit 
Bl and affidavit is to be made thereof before a 
justice under a like penalty. 

BURMANNIA, a genus of the monogynia 
order, in the hexandria class of plants ; ranked 
. tlie natural method under the lOtli order, 
soronarim. The flower is small, and consists 
of three minute, ovated, oblong ^tals, situated 
at the mouth of tlie cup : tbo fruit is an invo- 
luted capsule, formed of three valves, witli 
three cells, containing nuiny small seeds. 
There are two species, of no note. 

BURNlNG-ofSoss, a convex or concave 

S glass, commonly spherical, which being ex- 
d directly to the sun, collects all the rays 
ig thereon into a very small space, called 
tiie focus ; where wood, or any other combusti- 
ble matter being put, will be set on fire. 

Hie most remarkable burning-glasses, among 
the ancients, were those of Archimedes and 
Proclus; by the first of which the Roman 
ships besieging Syracuse, according to the 
testimony of several writere, and by the other, 
the navy of Vitafian besieging Byzantium, were 
reduced to ashes. 

The best instrument of this kind known in 
modern times, was constructed by Mr. Parker 
of Fleet Street, at an expense of upwards of 
seven hundred pounds. It exposed a surface 
of 3 feet inches, when fixed in its frame. 

BURN, in medicine and suigei*}', an iqjnry 
reccivqid in any part of the body, either by 
Arc itself, or by instruments put in a violent 
heat by the fire. < 

BURNISHER, a ronnd polished piece of 
steel, serving to smoothc and give a lustre to 
metals. 

Of these there are different kinds of different 
figures, straight, crooked, &c. Half burnishers 
are used to solder silver as well as to give a 
lustre. 

BURR pump, or Bildge pump, dillers from 
the common pump in having a staff, 6, 7, or 8 
feet long, with a bar of wood whereto the 
leather is nailed, and this serves instead of a 
box. Two men standing over tiie pump thrust 
down this stafl, to tiie middle whereAf » 
fastened a rope tor sis, eigh^ or ten to hale by, 
tiiiis ‘railing it up and down. 

BURSERA, in botany, a genns of the 
dieecia polygamia class and order. The her- 
maphrouite calyx is triphylloos; the corolla 
teipetaloiis ; the male capsule carnous; tri- 
valved, and uionospermous. The male is, 
corolla five-petalled, stamina, ten. Thera is 
but one species, viz. 

Bursera giimmifera, or giim^elemi. .It is 
fonnd in abundance in woods in most of the 
JUbcuna islands, and grows in a veij short 
time to a considerable height and thickness. 
Hie bark is brown, and very like tlie birch. It 
has yellow flowers, male and female on differ- 
ent trees. These are succeeded by puiple 
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.coloured < berrie^f han^ff in clnstm The 
seed is hard, white, and of a triamnilar iS^, 
iocl^wd witbiir a thin capsnle. The fmit, 
when cut, discharges a clear balsam, estoen^d 
agoodvulne ’ ’ for horw On 

wounding the narK a thick milky hqnor is 
obtained, which concretes into a resin no way 
different from thfe gum elemi of the shims. 

BUSHEL, a measore for diy goods, con- 
taining four or Ciaht «gaUons, or one- 
ei^th of a quarter. A Bashm, by J3 Hcniy. 
VllL c. B, is to contain eiaht gallons of wheat ; 
the gallon eight pounds troy-weijsht ; the 
ounce twenty rterlings, and the sterlmg thirty- 
two grains, or corns of wheat, in the midst of 
the ear. 

This standard bushel is kept in the exche- 
ner. By act of parliament made in 1G97| k is 
etermined that every round bnshel with a 
lain and even bottom, being 18^ inches in 
iameter, and 8 inches deep, should be es- 
teemed a legal Winchester bushel. 

BliSKfN, a kind of shoe, somewhat in tlie 
manner of a boot, and adapted to either foot, 
and worn by cither sex. -TOs part of dress, 
covering both the foot and mid-leg, was tied 
nnderneath the knee ; it was very rich and 
line, and principally used on tlie stage by 
actors in tragedy. 

BUST, or Busto, in scnlptnre, &c. a terni 
used for the figure or portrait of a person in 
relievo, shewing only the head, shoulders, and 
stomach, the arms being lopped off: it is usu- 
ally placed on a pedestal or console. 

BUTEA, in botany, a genus of tlie diadel- 

1 )hia decanuria class and^ order. Calyx slight- 
y two-lipped ; corolla with a very long lance* 
date banner ; legume compressed, membrana- 
ceous ; one-seeded at the tnx TSvo species ; 
viz. Frondosa and Superba, found on the coast 
of Coromandel. 

BUl’NERIA, a genus of the pentandria 
monogynia class and order. Cor. fiiv>petaUed, 
filaments at top, connate with the petals; 
caps, five-gained, muricate. ITTere arc three 
species, shnibs of America and the West 
Indies. 

BUTT, in commerce, a measure of wine 
containing two hogsheads, or 126 gallons. 

Butt, or butt-enek, in me sea-langoage, are 
tlie fore-ends of all planks under water, as 
they rise, and are joined one end to ano- 
ther. 

BUTTER, a fat unctuous substance, pre- 
ared from milk by churning. It was late 
cfore the Greeks appear to have had any no- 
tion of butter ; their poets make no mention of 


% airf y4£eAeiM]r 1 ^ of milkaaJ diMtt 
The Ronuins ised butiur no otherwise then m 
n me dicin e. . 

BUTTON, an uiide of dress, serving 4b 
iMen clothes tight about fhe body,* made of 
metal, silk, mAair, Sec. m various forms. 
Metal butiona are formed two different ways ; 
the blanks, or bases of the batton, are either 

E *eroed out of a larae sheet of metal, or past 
I the latter case, the shanks are provioisly 
fixed in the sand, emmiiy m the centre of the 
impression formed by each^ pattern, so as 
to nave tlieir extremities immersed in (he 
melted metal, by which means they are 
firmly fixed in the button when cooled The 
/ormer process is nnerally used for yellow 
buttons, and the Tatter for those of white 
metal. 

BUXRAUMIA, in botany, a genus of the 
natural order miisci, and belonging to the cryp- 
tommia class of plants. 

BUXUS, the ^x-tree, a genus of the te- 
trandria order and moncecia class of plants 
ranking in the natnral method under the SBth 
order, triooccis. Male calyx triphyllous ; tlie 
germcn an embryo. Female calyx tetraphyl- 
Ws; petals three-and stylos three; capsule 
three beaked, and trilociuar with two seeds. 
There is one species with three varieties. 
Buxiis angnstifolia, or the narrow-leaved box. 
2. Buxus arborescens, with oval leavesi These 
two grow in abundance upon BoxhiU, near 
Dorking in Surrey. There are two or three 
varieties of the second sort^one with yellow 
and the other with white striped leaves. Box 
wood is hard and smooth. It is used for 
rules, scales, quadrants, combs, &c. 3. Buxus 
miffniticosa or Dutch box, commonly used for 
borderi^ in flower gardens. 

BUZ2SARD. See Falcon. 

BY-LAW, b a private law made by those 
who are duly authorised so to do by charter, 
prescription, or custom, for the preservation oi 
order and good government, within some par- 
ticularpluce or jurisdiction. Moor, 683. 

BYSSUS, in botany, a genus of the crypto- 
gamia algm, and tlie last in the scale of vege- 
tation in that class. These mosses are com 
posed of simple and uniform parts, and appeal 
in the form of threads on rotton wooci, rocks, 
and walls, and especially in damp cellars. 

BYSTROPOGON, in botany, a genus oi 
die didynamia gymnospermia class and order. 
The essential character is ; calyx five-subulate, 
bearded at the opening ; corolla, upper lip bi- 
fid ; covers trifid ; stamens distant There are 
seven species. 


C. 


the third letter, and second consonant of French words it is sofit before A, like s, as 
the alphabet It has two sounds, hard chaise, chagriir. 
and soft; hard, like Jh before a, u, o, I, and r; As a numeral, C sMfies 100, CC 200, &c. 

as in call, cost, cup, clean, crop ; and soft, C, in music, the mgliest part in the tho- 

like s befpre t, e, and y; as in cify, cession, rough bass; again, a simple C, or rather a 
evder : before A it has a peculiar sound, os in semicircle, placed tdler the cliff, intimates, 
chance, chalk : in chord, chart, and some that the music is in common time^ which is 
othei words, it is hard like A ; but in many either quick or slow/ as it is' joined with 
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■negro or -adagio: if alone,|it*ia nioaltf 

"[i^BAOJSL See Brabsica. 

€ABI|AL A/ properly* signifies traditicsi, 
and is the -name of a mysterious sind or 
science^ thooi^t^^to have been delivered by 
revelation to the ancient Jews, and transmitlea 
by oral tradition to those of oor times: serving 
for the interpretation of the books both of na- 
tore and scnptuie. . 

GABLE, a strong rope, commonly of hemp, 
Mrbich serves to keep a ship at anchor, lliera 
is no merchant ship, however small, bat has at 
least three cables. Every cable, of what 
thickness soever it may be, is composed of 
tliree strands, every strand of three n^s, and 
every rt^ of three twists ; the twist is made 
of more or less threads, according as the cable 
is to be thicker or thinner. In the mannfac- 
tare' of cables,^ after the ropes are mode, they 
nse slicks, which they pass first between the 
ropes of which they make the strands, and 
afterwards between the strands of which they 
make the cable. 

CABLED, in heraldry, n term applied to 
a cross forpied of the two ends of a ship's 
cable. 

CABOCHED, in heraldry, is when the 
heads of beasts are borne wi^oat any part of 
the neck, full faced. 

CAGALIA, in botany, Alpine coltVfoot, 
a genus of the polyramia craiialis order, and 
syngenesia class of plants. The recephicle is 
naked: the pappu hairy : the calyx cylindrical, 
oblong, and caiyced. There afe 33 species : 
the roost remarkable are : 

1. Cncalia ficoides, a native of the Gape of 
Good Hope ; the leaves .are pickled by the 
Fronch, who esteem them much. 

2. Gacalia kleinia, wHli a compound shrob- 
by stalk. It grows naturally in the Ganary 
islands, but has long been cultivated in the 
Ei^lish rardens. 

GAGIIEXY, in medicine, such a disposition 
of the body as depraves the nouns' ment 
throughout its whole habit 

GAGHBYS, a genus of tlie digynia order, 
and pentandria class of plants ; and in tlie na- 
tural metliod ranking under the 46th order, 
umbellatm. There are five species, vis. 1. 
Gnehrys hungarica, with a plain, fungous, 
channelled seed. 2. Gachrys libanotis, with 
smooth furrowed st'eds. 3. Gachrys linearis, 
with plain channelled fniit 4. Caenrys sicula, 
with doubled-winged leaves. 6. Gachrys trifida, 
with bipinnated leaves. All these are perennial 

S lants, rising high, and bearing large yellow 
owers. 

GACTUS, melon ihisile : a genus of Uie mo- 
no^pia order, and icosan Ma class of plants ; 
and in the natural method ranking under tiie 
13th order, succulentm. The calyx iscnono* 
phyllous, smrior, or above the receptacle of 
the fruit, imbricated ; the corolla polypetulous ; 
the fruit an nnilocolhr polymrmous berry. 
When the plants are cut through, their inside is 
a soft, pale-jneen, fleshy substance, very full of 
inoislure. The tasted is agreeably acid, which, 
in a hot country, must render them gratefiil. 
There arc 2r species, all natives of tlie West 
Ip^es.^ The two followiimare ^e mostremurk- 
aue, vis. ]. Gactusi^ochenillifer, the species 
which the coc^aeal insects inhabit 2L Cactus 
gratictifiora;, one of the creeping ceceuses. The 


SawetafSkisepedeB, thougli veiy aliort-hverf, 
is as beantifiil as any in the vegetable system. 

CADET is a military term, denoting a young 
gentleman who chooses 4o carry arms in a 
marehtog ragiment as a privSie soldier. IBs 
views are to acquire souie knowledge in tbo 
art of war, and to obtain a commission in the 
ar^. 

djffiSCILIA, the name of a gehosof seipents. 
Hie generic character ie, tharthe body is with- 
out scales^ is smooth, and moves by means of 
lateral rugm or wrinkles ; the upper lip is pro- 
minent, and furnished vnth two tentacnhi ; it 
has no tail. There are three species, -vis. I. 
CaBcIlio tentacnlata, the eel-sha|>M ciecitia : it is 
about a foot long, and of a brown colour, but the 
belly is white. It is a native of Sonth America. 
2. Cecilia 'glutinosa, the white-sided cecilia, 
is about the same rise as the preceding, and 
also of a brown colour, only it has a white stripe 
along each side. 3. Slender cecilia, is about 14 
inches lomry and the skin minntely granulated. 

GiESALPlNIA. Brasiletto, or Brasil- 
wooo, a genus of the decandria class, and mo- 
nog} nia order of plants; and in the natural 
meUiod ranking under the 33d order, lomen- 
tacee. The calyx is qninqiiefid,^ with the 
lowest segment larger in proportion. I'here 
are five petals, tbe lowest most beautiful. 
It is a Icguminons plant There are eight 
species. 

C.^SSARIAN section, in ^ midwifery, an 
operation, by which the foetus is delivered from 
the womb of its mother, when it cannot be 
done in the natural way. 

CiESURA, in the ancient poet^, is when, 
in the scanning of a verse, a word is divided so 
that one part seems cut ofi^ and goes to a dif> 
ferent foot from the rest ; os, 

Menti ri no li, nun quam men dacia prosunt 

GiEl'ERlS paribus, a Latin term, often used 
by mathematical and ^ physical writers, tho 
words literally signifying *' the rest, or tho 
other things, being alike, or ecnial.** 

CAI RN, a heap of stones thrown togetlier, 
generally in a conical form, difi'ering from 
barrows only in regard tu (he materials of 
which they are formed ; the design of both ap> 
pears to have been the same. Cairns are more 
common in Scotland and Wales tlian in Eng- 
land, evidently from the facility with which 
stones are procured in those countries. 

CAISSON, in the military art, a wooden 
chest, into which several bombs are put, and 
jometimes only filled with gunpowder. Tii' 
ia buried unaer some work, oi‘ which the 
enemy fntend to possess themselves; ami 
when they are masters of it, is fired, in order 
to blow mem np. It is also employed for a 
wooden frame, us^ in laying the foundations 
of the piers of a bridge. 

CALAMANCO, a sort of woollen stolf 
manufactured in England and in Brabant. It 
has a fine gloss, and is chequered in the warp. 
Some are quite plain, otliers have broad stripes 
with flowers ; some with plain broad stripes, 
some with narrow stripes, and others watered. 

GALi^lNARIS, or Lapis Galaminaris, 
in natural history, an cro of zinc, of a spongy 
substance, and alaxapd cavernous texture, yet 
considerably heavy. 

GALAMflJS, a |i;enaa of the monogynia 
order, and hexandna class of plants ; and in 
the natural method ranging under Ute oth order. 
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^ NewioB. id. 

“l 

^ CAI.CULU8 AxpoMe^Ha/if, vaaag imthemaT 
tician^ a method of diflTereneum ei|»onenlial 
quantities, and aumniing up tl|9 mfferentials of 
exponential quuntitiei. By an exponential 

^ quantity ia meant a power, the exponent of 

CAIiCJNATibN. The fixed residues of which is variable, as «*. a*. In onler to dif 
such matters as hive underKone combustion are ference an exponential qiianti)^, nothing e^ 


iripetaloideaB. The calyx is hexnphyllous, 
there is no corolla, the fruit is a diy monosper- 
mousjberiy, imbricated back^vards. lliereis 
but one species, viz. . 

Calamus rotniig. The stem ia without 
branches, has a croi|vo at tup, and is eveiy- 
where beset with straight ^ines. This is the 
real Indiafiauine, and grows in Sumatra. 

A r A ml... i! 1 


railed cinders in common lawnage, and calces, 
or now more commonly oxides, by chemists ; 
and the operation, when^ considered with re- 

K rd to tliese residues, is termed calcination. 

thin general way it has likewise been applied 
to bodies not really coiiibiistible, but only de- 
pri^ed of some of their principles by heat 
Thus we hear of tlie calcination of chalk, to 
convert it into lime, by driving olF its carbonic 
acid and water; of gx-psiimor planter stone, of 


is re^iured timo to r^nce «e e:qMmeotmt 

S nantities to logarithmic ones^ mu whic1| 
le diflerenciog m managed as in logarithtnic 
ones. 

Calculus, tnlegr^Ua or summaiorkis, is 
the metliod of summing up differential quanti- 
ties, and the iinerse of the calciilns difierrm 
tialia. It is applied to geometry, in the qimd- 
rature and rectification of curves, in cubing 
solids and measuring their snrfaces, in the in- 


aria aim wmrr, oi ^ psiimur piuiticr •luiie, ui ««« BuiiawB, lu uiv ■■■• 

alum, of borax, ana otlier saline bodies, by nerse method of tangents and in the doctiine 
which tliey are deprned of their \vnter of of jogarithms. . , , 

crestallization; 


deprned 

of bones, which lose their 
\ olatile parts by tliis treatment ; and of various 
other bodies. 

CALCULUS or Stone. Hiisnanie is ge- 
nerally given to all hard concretions, not bony, 
fonned in tlie bodies of animals. Of tliese, 
the most important, ns gi\ ing rise to one of the 
mosh painful diseases incident to human nature, 
is the urinary calculus or stone in tlie bladder. 
Different substances occasionally enter into the 
composition of this cnlcnlas,but the most Msnal 
is the lithic acid. 

Urinary calculi aro nsnnlly spheroidal, 
sometimes they are polwpinoiis, or resemble 
a cluster of mulberries. Their size is various F 
sometimes they are >eiy small, and sometimes 
as large ns a goose-egg. 1'lie colour of some 
of them is a ifeep brown. In some cases'they 
are white; in oiliers, of a dark grey. Tlirir 
hiirfare in some cases is polished like marble ; 
in others, rough and unequal ; sometimes tliey 
, are rmered with flemi-trans^iareiit crystals. 

Calculus d^vrentialis, a method^ of dif- 
ferencing quantities, or of finding an infinitely 
small quantity, which being Liken an infinite 
mniiber of times, sball be equal to a gi\en 
quantity. An infinitely small quantity, or in- 
finitesimal, is a portion of a quantity less than 
any assignable one : it is therefore accounted 
as nothing; and hence two quantities only 
differing by an infinitesimal, arc reputed 
eqiioK The word infinitesimal is merely re- 
8|)ective, and implies a relation to aiiotlier 
Quantity.^ Infinitesimals ore likewise called 
diflereiitiiils, when they are considered as the 
differences of two quantities. Sir Isaac New- 
ton calls them nioiiieiits, considering them as 
iiiomeutry increments of quantities. The 
calculus differentialis, therefore, and the doc- 
trine of fluxions, are tlie same thing, under 
different names, the latter giien by Sir Isaac 
Newfon, and the former by Mr. Leibnitz, w ho 
disputes with Sir Isaac the honour of the dis- 
covery, Tliere is, however, one difference 
between tlieiii, which consists in the manner of 
expressing the differentials of quantities: Mr. 


Calculus, antecedental, a geometrical 
method of reasoning, witliout regarding mo* 
tion^ and applicable to every purpose of 
fluxions. It was the invention o( Mr. Glooi^, 
who derived it from examining tlis antecedente 
of ratios with giien consequents, and a gIVeti 
standard of coiniiarison in the several degrees 
of aiigmentiition and diminution which they 
iinder^ by composition and decomposition. 

CALEA, a genus of the polygamia lequalis 
order, and ayngenesia class ot plants, in (he 
oatiirnl metliod belonriiig todhe 49th order, 
conipositw. Receptacle paleaceous, tlic pap- 
pus hairy, and calyx imbricated. There arc 
seven speciea * 

CALENDAR, a diefribution of time, nc- 
conimmlated to the \nrioiis nses of life, hut 
more es|)ecinlly such as regnid ri\ il and eccle- 
sifihticiil polity: in whirli sense it diflers no- 
thing from the modern almanacs. See 

CflKONOLOCV. 

CALENDER, a machine used in mnmifac 
tories, to press cerLiin woollens. Sec. to iiitike 
them e^eii, smoutli, end glossy, ortogi\e them 
wu^es, or water them. This instriiiiieiit is 
compobid ot two thick ryliiiders, of \ery hnnl 
wood, loiiiid uhu II tlie stuffs to be calendered 
ore wound: tliese are placed crossways be- 
tween two \ery thick. boards, the lowersen- 
iiigas a fixed base, an'd the upper inoieiible, 
by means of a thick screw, with a rope fast- 
ened to a spindle, which makes its axis: 
tJie uppermost board is loaded with larae 
stones cemented together, weighii^ SO,OOUZ9!. 
or more. It is tliis weight tliaf gixes tlie 
polish. 

CALENDS, a Roman chronology, the first 
day of each montli, called from tlie Greek 
Ha\ttv to proclaim: it being customary on 
tliose days to proclaim the number of holy- 
days In each month. The calends were reel- 
oned backwards ; thns^ the first of May be- 
gins the calends of May; tlie 30th of Apiil 
w'as the second of tlie calends of May; (he 
29th, tlie 3d, Sic. to the 13th where the ides 
commence; which me alko numbered in' a 


l^ibnitz, and most foremen, express them by retrograde order to the 5tb, where die nones 
the same lettem ns variable ones, prefixing only begin, and tliese are numbered nfter^ the same 
the letter cl: tliiis die differential of x is called manner to the first of the inontii, which is tlie 
a X, and (he differential ofy,dy : and clxiu u calends of April. 

p^itive quantity if X continually increase; and CALENDULA, in botany, tite utariya^ 
uigative quantity if x decrease. We, outlie n genus of the polygaiiiiu oecessaria order, in 



CAL 


CAL 


Ja 


- • ' w 

ral metCod mnkiDg under the 49 th*order^ eom- 
positn. Hie receptacle is naked, there 19 no 
«|Mippns, the calyx is pidyphyllons and eobai, 
the seeds of the disk memoranaceons. There 
are 14 species, none of them natives of Eu- 
rope. Hie cunftnon kind is so well knoivn as 
to need no description. 

CALENTURls, in medicine, a feverish 
di^rder incident to sailors in hot climates ; 
tlm' principal' sympton of which is, their ima< 
gining the sea to be green fields : hence, 
attempting to walk abroad in these, they are 
freibnentlv lost. 

CALIBER compasseti, the name of a par- 
ticular instrument used by gunners for measur- 
ing the diameters of shot, shells, &c. as aim 
the cylinder of cannon, mortars, and howit- 
zers. They resemble otJier compasses, ex- 
cept in their legs, which are arched, in order 
tlint the points may touch the extremities of 
the arch. To find the true diameter of u cir- 
cle, they have a quadrant fastened to one leg, 
and passing tlirongh the oilier, marked with 
inches and parts, to express tlic diameter re- 
quired : the length of each ruler or plate is 
nsu'illy between tlie limits of six inches and a 
foot On tliese rulers are a vaiiety of scales, 
tiihles, proportions, &c. 

CALICO, a kind of inannracture made of 
cotton. It takes its name from Culliciit, a city 
on the coast of Malabar, where it was first 
manufactured. In tlie East Indies tlie cali- 
coes are all painted by the hand, which is per- 
formed with grdat exi>ediiion. 

CALICO printing; tlie art of dyeing 
cloth (chiefly cotton and linen) topically : that 
is, impressing ngures, in one or more colours, 
on certain parts of tlie cloth, while the rest of 
the surface is left in its original state. See 
Dyeing. 

CAIiLA, African or Ethiopian arum, a 
genus of the polyandria order, and gynauaria 
class of plants, ranking in the natural method 
nndertlie second order, piperitm. Hiere are 
four species ; the most beautiful of which is tlie 
Calla iEthiopica, which is a native of the Cape 
of Good Hope. 

CALLICARPA, a genus of plants of die 
class and order (etrandria nionogynia. Calyx 
fuiir-cleft ; corolla fonr-cleft; berry four-see Jed. 
Hiere arc seven species, ajl shrubs, natives of 
America and the West Indies. 

CALLIQONUM, in botany, 0 geni:s of ihe 
olyaudria di^'nia class of plaufs, withoui a 
ower : the fruit is an o\al, compressed, stri- 
ated, hairy pericarpium, with bihd tops, turn- 
ing backwards; the seed single. Inere are 
three Miccies. 

CAlLISIA, in bofony, a genus of themouo- 
gynia order, in the trimidna class of plants, 
and in the natural metliod ranking iiouer the 
fit!) order, ensatm. The calyx is triiiiiyllons ; 
the petals are tliree ^ the anthcras are doubled ; 
and the capsule is bikculnr. There is bat one 
species, a native of America. 

CALLITRICHE, or star-^rasa, in botajiy* 
a genud of -the dig};nia order, in the monan^ia 
class of plants, and in the natural metliod 
ranking under the 19 ih order, holoraceee. It 
has no calyx, but two petals, and the capsule 
is bilocular and tetraspermous.' There are 2 
species. 

CALLUS, or Callosity, pny entuneous, ror- 


neons^ or osseous bardnes^ whether natfural 
or pretematural; but most frequently it means 
the callun generated abont the edges of a firac- 
ture, provided by natnre to preserve the frac- 
tured hones, or divided parts. 

CALODRNDRUM, a genns of the class 
and order pentandria moTnogynia. The essen- 
tial character is, calyx spreamng, iwe-petalled ; 
nect. five-leaved ; capsule fiye-ceflea. There 
is one species, a native of tlfib Cape. 

CALOMEL. Chloride of mercury; fre- 
quently called mild muriate of mercui^ ; and 
sometimes, but less properly, submunate of 
mercury. 

CALOPH VLLUM, in botany^ a genus of 
the polyandria monogynia class ot plants, tlie 
corolla consists of ibur roundish, hollow, pa- 
tent petals, and is larger than the cup; the 
fruit IS a large globose drupe. There are two 
species. 

CALORIC. This name is applied to fire 
or the substance which produces the sen^tion 
we call heat, but never to the sensation itself, 
or the eflect produced by fire. Animal heat is 
preserved chiefly by the inspiration of atnios- 
heric air. If tlie hand be put upon a hot 
ody, part of the calorio leaves the hot body 
and enters the hand ; this produces the sensa- 
tion of heat. On tlie contrary, if the hand be 
put upon B cold body, part ot the caloric con- 
tained ill the hand, leaves the hand .to unite 
with the cold body ; this produces the sensa- 
tion of cokL Calonc conies to us from the 
sun, at tlie rate of 200,000 miles in a second 
of time. Caloric may be procured h^ combus- 
tion, percussion, friction, the mixture of dit- 
ferent siibstonces, and by means of electricity 
and galvanism. 

In a latent state, caloric exists in all sub- 
stances mth which we are acquainted ; but it 
combines with diflerent substances in very dit- 
ferent proportions. The reader will find an 
able and lughly interesting article on this sub- 
ject in Ifr. Ure’s Chemical Diclionar}'. 

CALORIMETER, in rheniistiy, an instru- 
ment contrived by Lavoisier and La Place for 
measuring the comparative quantities of caloric 
in bodies. 

CALVARY, in heraldry, a cross so called, 
because it resembles^ tlie cross on which our 
Saviour suflered. It is always set upon steps. 

CALUMET, a kind of pipe used by tlie 
American Indians as the ensign of peace, and 
for religious fumigations. It is made of red, 
black, or white marble ; the head resembles 
our lobacco-pipes, bnt is larger, and is fixed 
on a hollow reed, to hold it for smoking : tliry 
adorn it with rounds of feathers and locks of 
hair, or iiorciipines' quills, and in it they smoke 
in honour of the sun, e^ecially if they W'ant 
fair weather or ra|n. This pipe is a pass and 
safe conduct amongst all the allies ot tlie na- 
tion which has it given : in all embassies tho 
ambassador carries it as an emblem of peace, 
and it always meets with a profound regard. 

CALX properly signifies lime, but was for- 
merly used by chemists for a fine powder re- 
maining after the calcination of metals and 
other mineral substances. 

CALYCANTHUS, a genus of the poly- 
gynia order and icosandria class of plants^ in 
the natural metliod ranking among the dubious 
order. Calyx, monophytlous, pitt:her form, 
sqnnrrose, with small coloiirea leaves; the 
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. eoroUfi eonaiiii of tlie iedireii on the cnlyx ; meam the lega slender, and the tail 
the styles numerous, emth having a glandular reaches to the joints of the hind logs : the thet 
stigma, seeds ssan)^ each with a hair within a are large, and are ho<rfed in a |>eculu^ style, 
micdalent calyx. There are two species, I. the under part being covered with a strdng 
Calycanthus iforidns or Carolina all-spic»tree. tough skin, which enables the animal to travel 
Q. Calycanthus pnecox, tJie first is caltivated with ease in sandy and |tuny places. On 
with us, but the othir not. each leg are six caliositiea On the lower part 

CALYPTRANTHES, a genus of the ico- of the breast is also a large tubercle, which is 
sandria monogynia dass and order. The f s- gradoally increased by the constant habit 
sential character is, Calyx superior, trunciite, which the animal haa of resting upon it in ly- 
covercd with a veil-shaped rib ; corolla nontf ; in^own. , , . _ , , . 

bpiry one-celled, one to four-seeded. There The general colour of the camel is an uni- 

are six species, trees and shrubs of the West form dusky brown. Its hair is fine and eaft, 
'Indies. <^hd serves for the basis of several kinds of 

CALYX, among botanists, a general term stiiffa. ^ i . 

expressing the cup of a flower, or that part of ' 2. C. Bactnanus, Bactrian camel, in ita ge- 
a plant which surrounds and supports the other ' neral appearance much resembles the Arabian, 
]Mirts of tlie flower. See Botany. diflering only in having two bunches on the 

CAMAX, in botany, a genus of the class back instead of one. 
and order pentandria monogynia. The essen- 3. Camelusglama, or Peruvian sheep, is a iia- 
tinl character is, corolla wheehshaped ; fila- five of South America, where it inhabits the 


CAMBLET) or CAMLET, a plain stutf com- 
posed of a warp and woof, which is manufac- 
tured in a loom. There are camblets of seve- 
ral sorts: some of goats’ hair, both in the 
\varp and woof; others, in which the warp is 
of hair, and the woof half hair and half silk. 

CAMELLIA, in botany, a genus of the mo- 
iiadelpiii.i polyandrm class, and in the natural 
method ranking under the 37tli order, co- 
liimnifersB. The calyx is imbricated and poly- 
phyllous, with the interior leaves larger than 
the exterior. There are three species, natives 
of China and Japan. 

CAMELEOPARDALIS,lhe cameleopard, 
giraffe, in natural history, a genus of the mam- 
malia and order pecora. The generic character 
is, horns covered with a bristly skin, bony and 
permanent; in the lower jaw eight teeth in 
front, and on each aide the exterior tqotli deeply 
bilohate. Tliere is but one species ; viz. the 
giraffe, which, when, fully grown, has been 
kuowii to attain (lie extraordiimi^ height 
among quadrupeds of seventeen feet Its 
head is small ; its aspect gentle ; its fore parts 
are much higher than those behind ; its colours 
arranged eo as particularly to please the eje; 
and its form, notwithstanding the very great 
length of the neck, and a general siiigiihirity, 
possesses great beauty and elegiince. It is a 
native of several parts of Africa, living in 
forests, prir.ripully upon the foliage of trees. 

Cam£L0Pakd.\li8, in astronomy, a constella- 
tion of tlu: northern hemisphere, consisting of 
32 stars, situated between Cepheus, Cassio^ia, 
Perseus, the two Bears, and Draco. 

CAMELUS, CAMEL, a genus of quadrupeds 
of the order pecora. lie generic character is, 
horns none : front teeth in the lower jaw six, 
somewhat thin and broad; canine teeth dis- 
tant, in the upper jaw three, in the lower two ; 
upper lip divided. There are seven species. 
1. C. dromedurins, Arabian camel, or 
dromedary; is found in the warmer parts of 
Asia, and in the upper regions of Africa. 

The general height of the Arabian camel, 
measured from the top of the dorsal bunch to 
the ground, is about six feet and a helf;^ but 
from the top of the head, when the animal 
elevates it, not much leas than nine feet : the 
bead is soiall, the neck long, the body of a 


a stag ; measuring about four feet ani a half 
in height to the top of the shoulders, and about 
six feet in lengtii from nose to tail. Its gene- 
ral colour is Q light ferruginous browa 

4. Camellia vicuna. The vicuna bears a ge- 
neral resemblance to (lie gluma ; but is of a 
lighter and more delicate aspect 

'riie vicuna atlords the finest wool of any, 
and it is wrougiit into cloths of most exquisite 
silky softness and beauty, which are said to be 
too warm for common wear, linless made pecu- 
liarly thin. 

5. Carneliis paco. This species is said to be 
entirely contined to Peru, wiiere the natives 
keep vast flocks of them for the sake of the 
worn, lliose concretions, knoivn by the name 
of bezoars, are often found in the stomach of 
this os well as of other species. 

6. Cameliis hunacus, or the guanaco, is a 
native of Peru. It is the laigest of all the 
Perui'ian animals of this kino, and is said 
sometimes to grow to tlie size of a horse. 
Its general colour is tawny above and white 
below. 

7. Cainelus arcuoaniis. I'his species which 
inhabits Peru and Chili, is described us mea- 
suring about six ieet in length, and about foor 
in height It is covered witli woolly hair, and 
in its general appearance is not unlike a ram. 
This animal is employed by tlie inhabitants 
of Chili as a beast of burthen, as well as in 
ploughing. 

CAMEO, in natural histoiy, a genus of the 
semi-pellucid gems, approaching to the onyx 
structure, being comj^ed ot zones, and 
formed on a cry^^ne oasis, but having (heir 
zones very hroadVd (hick, apd laid alternately 
one op another, with no common matter be- 
tween them: usually less transparent, and more 
debased with earth than the onyxes. 

CAMERA Lucida,/^tLe name of an optical 
instrument invented by Dr. Hook, for (he pur- 
pose of making the image ot any object anpear 
on (lie wall in a light r(R>m> eitJier by day or 
night The name is now given to an instru- 
ment recently inieuted by l)r. Wollaston, 
which is altogetlier diflerent, both in its cou- 
siraction and Ose, from that oi Dr. Hook, 't'iic 
use of this simple, b&( truly ingenious Instru • 
ment, for drawing objects in true pcrMi>ec 
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dve, and ibr copyiog, redach^ oL* enlai^B^iig 
other drawings. “ 

Cambra Obaeura, in optics, a machine 
presenting an artificial' eye, wherein the 
images eitemal objects ate distinctly ex- 
hibited , in their n^ive colours, either invertedly 
or erect. For a^description of tliis and the 
preceding instrument,. see Optics. 

CAMFRARIA, a genus of the monog^ia 
ord^r and pentandria class of plants,, ranking 
in the natural method under the 30Ch order, 
contortie. There are two species, L Cameraria 
angustifolia, which grows to the height of eight 
feet The flowers are produced at the ends of 
the branches. It is a native of Jamaica. 2. 
Cameraria latifolia, a natwe of Cuba. It rises 
to the height of 12 feet, dividing into several 
branches, with roundish pointed leaves ulaced 
opj)osite. The flowers are of a yellowish 
white, and grow in clusters at the end of the 
branches. 

CAMP, (he ground upon which an army 
pitch their tents. It is marked out by the 
quarter-master-general, who appoints every 
regiment their ground. 

CAMPAIGN, in the art of war, denotes the 
space of time that an anny keeps the field, or 
is encaii^d, in opposition to quarters. 

CAMPANULA, in botany, a genus of the 
pentandria monogynia class and oider. Natu- 
ral order of cah-panacee. Essential character : 
corolla bell fomi, the bottom closed with 
stnmineferoiis valves ; stima thn>e-cleft ; cap- 
sule inferior, gaptpg, withlateral pores. There 
are 78 species, most of tliem natives of our 
own country, well known in the gardens and 
fields. 

CAMPHOR, is a white concrete crystalline 
substance, not brittle, easily crumbled, 
having a peculiar consistence resembling that 
of 8|)ermaceti, Dut harder. It has a strong 
lively smell, and an acrid taste ; is so volatile 
as totally to exhale when left exposed in a 
warm air ; is light enough to swim on water ; 
and is very inflammable, burning with a very 
white flame and smoke, Avithont any residue. 

Complior is extracted from the roots, wood, 
and leaves of twd species of laurns, tlic roots 
nflbrding by far the greafest abundance. The 
method consists in distilling with water in 
large iron pots, serving as the body of a st:!!, 
with earthen beads adapted, stulTed with straw, 
and provided with receivers. Most of th<‘ 
camphor becomes condensed in the solid foni> 
among the straw, and part comes over with 
the water. 

'file roots of zedoary, thyme, rosemary, sage, 
the inula helleniinn, the anemony, the pasque 
flower or piilsatilla, and other vegetables, af 
ford camphor by distillati on. 

CAMFUOROSMA, stiolhig ground pine ; 
a genus of the tetrandria order in tiie niono^nia 
•class plants, ranking in the natural method 
undei the 12th order, nolonmeas. lliere are 
five species. Of these(.ihc principal is, 

Caniphorosaia Monspeliensis, which grows 
by the road-vide in Languedoc, and especially 
about Montrolier. It has been produced as a 
specific for tiie dropsy, and asthma. 

Canal, a kind of artificial river, made for 
the convenience of water carriage. See 1n- 
LiAND NAVlGATMlit. 

C^NAKINA; a genus of tlie order mono- 
g)‘i)jn, and hexaudria class of planta The 


calyx Is itfx-Yeaved i corolla six-cleft, biltfomk 
There are two mciea 

CANARiUM, a genus of the dicecia order, 
in the pentandria class of plants. It has nude 
and female flowers ; in both, the calyx has two 
leaves, and the coroHa consists of three petals : 
the fruit is a drupa with d three-cornemd nut 
There is but one speciea 

CANCER, in astrodbmy, om of the 12 
8l|ns, represented on the globe in the form of 
a crab, and thus marked Sg) in hooka It is 
the fourth constellation in uie zodiac. It gives 
name to o quadrant of tlie ecliptic, viz. 

Cancer, tropic in astronomy, a lesser 
circle of the sphere parallel to the enoator, and 
passing through the beginning or the sign 
Cancer. 

Cancer, in medicine, a ronndish, nneqnal, 
hard, and livid tiimonr, generally seated in the 
glaiiduloiis part of the b^y. 

Cancer, the crab, in natural history, a ge- 
nus of insects of the order aptera. The generic 
character : ei^t legs in general, sometimes six 
or ten, besides two chelated arms ; two eyes, 
distant, in general foot -stalked, elongated, and 
moveable : tail unarmed, and jointed. Animals 
of this genus at ‘particular periods cast their 
shells, previously to which the limbs shrink, to 
facilitate their extrication. The loss of a liml.. 
with other animals irreparable, is of little con- 
sequence to these, as a few weeks suffice to 
reproduce .one : and in cusr.s of braise or muti- 
lation, a consciousness of this eventual, and 
indeed speedy reproduction, induces them vio- 
lently to rid themselves of the injured member, 
and to await in seclusion the formation of a 
complete substitute for it. 

Some species which are unprovided by na- 
ture Avith any shelly covering, have recourse to 
such shells as they find best accommodated to 
their pumose, and in which their bodies ore 
iinmersed, while their claw'S are protruded 
and unprotected. Hie correspondence of 
parts in Doth sides of almost all other animals 
IS far from being always observable in these. 
The claspers on one side arc often of extraor- 
dinary size, and on the other slender and 
small ; and in some instances tlie large arm is 
obliged to be supported by the bock of the 
animal, both wniie walking and at rest from 
its unwieldy and extraA’agaut size. The genus 
imnqirehends an immense varie^ of spt^cies ; 
but tlic chief division is into the Brachyouri 
and the Mnerouri, or the short-tailed and tlie 
long-tailed: under the former of which the 
crab commonly used in this country for food is 
the principal. It is fonnd chiefly on the rocky 
coasts. Among the Macrouri, the common 
lobster is the principal, and a well-known 
specimen. It inhabits in the clearest water, 
and at the base of rocks which project over 
tiie sea. It is extremely prolific, depositing 
about 12,000 eggs each time of laying. *^6 
warmth of summer is required for maturing 
them. The C. Norwegiens, or Norwegian 
crab, is natnrally of a pale red colour, and 
variegated with yellow. It is longer, and 
more slender than the ordinaiy lobster. 

CANCROMA, or boat-biu, in ornithology, 
a genus of birds belonging to the order of 
M\hr ; the characters oi which are : I'he bill 
uf broad, with a keel along the middle ; the 
nostrils are small, and lodged in a furrow ; the 
tongue is small; and the toes are divided 
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Thene m two 9peciei: yisLJDancvoiiira cancro- 
pham, or the brown hoot-bill : ond Cancroma 
rocnienria, the orestod bo)||-bul. 

CANDLE, a toper of Wlow, wax, or sper- 
maceti, the wick of which is ooromoniy of 
several threads of cotton, twisted together. 

A tallow-candle, *to be good, must be half 
sheep's and half bnllocks* tallow. The wick 
onght to he pure, suIBcirntlv dry, and properly 
twisted, otheniigse the candle will emit an im> 
constant vibratory flamOj which is botli prHu- 
dicial to the eyes and insiilBcient for the dis- 
tinct illuQiiiiatioo of objects. 

There are two sorts of tnllow-candles ; the 
one dipped, the other moulded: the foniierare 
the coiumou candles. 1 ha tallow is prepared 
by chopping the fat, and then boiling it in a 
copper : and when toe tallow is extracted tlic 
remaiader is subjected to the operation of a 
strong iron press^ aod the cake that is left 
after the tallow is expressed from it is called 
greaves: with this dogs are fed, and Uic 
greater part of the ducks that supply the Lon- 
don mairketo 

When the tallow is in proper order, tlie 
workman holds three of toe broaches, wiili 
the cottons properly spread, between liis fii«- 
gi^rs, and immerses the cotton into the vat 
I'outaining the tallow : thev are then hung on 
a frame and sntfererl to cool ; and when cold 
they are dipj^d again, and so toe process is 
';ontiniied till the candles are of the proper 
size. 

* The mould in which tlie moulded candles 
are cast, consists of \ frame of wood, and 
several hollow metal cylinders, generally made 
of pewter, of the diameter and length of the 
ciuidle wanted: at toe extremity of tliese is the 
neck, which is a little cavity, pierced in tlie 
middle, with a hole large enough for tlie cotton 
to pass through. The cotton is introduced 
into Uie shaft of the mould by a wire being 
thrust through the aiiertiire of tlie liook till it 
comes out of the neck : the other ^nd of the 
cotton is so fasjjgned as to keep it in a per|)en- 
dicular situation, and in the middle of the can- 
dle ; the moiildfs are then filled with warm 
(allow, and left to cool. 

To make wax-candlea frith the ladle . — ^The 
wicks being prepared, a dozen of them are 
lied b]f the neck, at eoual distances, round an 
iron circle, suspendea directly over a large 
bason of copper tinned, and full of melted wax : 
n large laaleful of this wax is poured gently 
on the tops of the wicks till the candle arrives 
at the intended size. 

In making wax-candles by the hand, thev 
begin to sotien the wax by working it several 
times in hot water, in a narrow deep canldron. 
A piece of the wax is then taken out, and dis- 
pomd by little and little around the wick, 
which is hung an a hook ; so that thev begin 
with toe large end, dimmishing as they descend 
towards the neck. 

cylindrical wax candles are either made 
as the former, with a ladle, or drawn. Wax 
candles, or tapers drawn, are so called because 
toeyare actually drawn in the manner of wire, 
by means of two large rollers of wood turned 
by a handle, which the wick through 
meUed wax contained in a brass bason, and 
at the same time through the holes of an instru- 
ment like that used for drawing wire, fastened 
oil the side of the bason. 


Cajndl% !|i1epranctioiibyliu:bofeaiMiH 

is when a smill piece of candle being Uglitedt 
toe by*standers are allo^d to bid ^ the mer- 
chandize that is selling': but the moment tlto 
candle is out, the commodity ia adihdged to 
toe last bidder. 

CANDY,, or aug/w-catuM a preparation of 
sugar, made by indting and cmUlbzing it six 
or seven times over, to render it faara and 
transparent o 

CANELLA, ill botanv, .-a genus of the 
monogynia order, io the o^ecandria class of 
plants, and in the natural method nmkiag 
under the 12(h order, holoraces. There is 
but one sjieries, viz. 

Canella alba. U mws usiialljr about 20 
feet high, and 8 or 10 inches in thickness,' in 
most of the Bahama islands. The bark is a 
warm stomachic. 

CANE, CANNA. See Arundo. It is also 
the name of a long measure, which diOers 
according to the several countries where it is 
used. 

At Naples, tlie cane is equal to 7 feet 3 
inches English measure ; the cane of Thou- 
iouse, and the upper Languedoc, contains 5 
feet S? inches; at Montpelier, Provence, 
Dniiplime and the Lower Languedoc, to 0 En- 
glish feet 5} inches.^ 

CANES venalici, in astronomy, toe grey- 
hounds, two new constellations between tlio 
tail of the Great Bear and Bootes's arms, 
above the Coma Berenices. They compre- 
hend 23 stars. In the British Catalogue they 
are 25. 

CANINE teeth, in anatomy, are two shani- 
edged teeth in each jaw, one on each side, 
pLiced between tlie incisures and molares. 

CANIS, dog, ill zoology, the 'name of n 
comprehensive genus of quadrupeds, of the 
order of fere. I'he generic character is cut- 
ting teeth in tog upper jaw six ; the lateral 
ones longer, distant; the intermediate ones 
lohated. In the lower jaw six; the lateral 
ones lobated. Canine teeth solitary, iincur- 
vated. Grinders six or seven. There are 24 
species. .... 

Ist Canis familiaris, or common dog. The 
real origin of this species is in a state of un- 
certainty : wild dogs appear to be found in 
great troops in Congo, lower iEthionia, and 
towards tiie Cape of Good Hope. They are 
said to be red-haired, with slender bodies and 
turned- np tails, like greyhounds. 

It is not, however, aUowed that these wild 
^Ifs constitute the real species in a state of 
nature, but that they are die descendants of 
dogs once domesticated, and which have 
relapsed into a state resembling that of primi- 
tive wildness. ^ 

Tliat which is supposed by Bulibn |to 
approach most nearly to the original aninml, is 
known by die name of the shwhenrs dog. 

The dingo, or New HolIandTdog, approaches 
in appearance to tlie lailfwst kind of sneplierd's 
dog. This dog is capable of barking, though 
not so readily as the European doji^: it ia 
extremely tierce, find«h»a the .same snarling 
and howung voice as toe larger di^ in TCneral. 

The Pomeranian dog is 'distinguished by 
upright ears, long hair on the head, and an 
extremely curved tail, so as to form almort a 
circle, lliis dog is 'generally of a waits 
colour. 
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Tlie Siberian doe is nesrlyi allyed to (he decline in England, tbooghr still used in some 
preceding, and may be snbdividdd into several other conntries. It is a long-bodied, short- 
races, diftering as to strength and size. legged dog, with c^kedor bowed knees and 

cThe Iceland dog seems to differ bnt slightly is commoniv of a dusky grey, spotted •with 
from ther preceding kiap.* It has a short black. To these we may add the alco, or Pe* 
muzzle, upright ears, and is covered with long ruvian dog, and several mized breeds iirom the 
ronahhair. ^ ' above. • • . 

The water-dog is distinguished by its curly 2d. Canis lupus, or wolf, is distinguislied 
hair, like wool. It is remarkable for its great from the dog by his snperiorsize, stronger limbs, 
attachment to the water, swims with great more mnscular body, and greater breadth of the 
ease, and is used in hunting aquatic birds. Its upper part of the face, while the whole form of 
feet approach more to a webbed form than it is longer : thn tail has an inward direction ^ it 
those of most other dogs. is rather long and bushy. The wolf is a native 

The grcat water spaniel is also distinguished of almost all the temperate and cold regions of 
in a similar manner by its curled hair, and its the globe. It is found in 'most countries of 
propensity to the water. Europe, but has been extirpated from our own 

The Newfoundland dog is laige, and from its island, as well as from Ireland, 
strengf li and docility, is one of those which are The general colour of the wolf is a pale gre% 
best calculated for the security of a house, with a cast of yellow. 

This animal is remarkably fond of plunging The wolf is sometimes affected with mad- 
ioto the water. ness, attended witli similar appearances to 

King Chi^les's dog is one of the most cle- those exliibited in that state by the dog, and 
gant varieties of the dog, and it is reconled productive of the same symptoms in conse- 
tliat King Charles the Second hardly ever qiic'iice of its bite ; this disease is said to hap- 
wnlked out without being attended hy some pen to them in tiie depth of winter, and thore- 
if this breed. It is in some degree allied to tbi^, can never be attributed to the rage of tfie 
the small water spaniel, and is generally dog days. 

black, with the roof of the mouth of the same 3d. Canis Mexicamis, rr Mexican wolf. In 
colour. ite general appearance it resembles the common 

The Maltese dog is also a very small kind wolf, but has a head twice as large, a thicker 
of ^aniel, generally of a white colour. neck, and a less bushy tail : the colour of the 

The hound ndmits of some, varieties. Tlic body is cinereous, marked with some yellow 
old English hound is distinguished by its great spots. Above the mouth are several bristles 
size and strength; find its power of smelling. as large, but not so stiff, as those of tlfe 
The blood hound is a very large dog, taller hedgehog, 
and more beautifully formed than the old dtlu Canis lycaon, or black wolf, is found 
English hound, and superior to most others in both in Europe and America, as well as in 
speed, strength, and sagacity. ^ some parts of Asia. 

The pointer is employed principally in find- In America it is chiefly found in Canada, 
ing partridges and oilier game. and in Europe only in the more northern 

'iW Dalmatian, or coach dog, is an animal regions, 
of great beauty. Its native country seems 5tli. Canis hysna, is a native of Asia and 
uncertain. It is white and beautifully marked Africa. Its general size is tlmt of a large dog. 
with numerous black snots. Its colour is a pale greyish-brown accompanied 

Th^ Irish greyhound is the largest of all the by a tawny cast, and tlie whole body is 
dog kind, as well as the most beautiful and marked by several black transverse bands 
majestic in its appearance. It is only to be running from the back downwards. Hvmnas 
found in Ireland, and even there is become generaly inhabit caverns and rocky places • 
extremely rare. uicy prowl about chiefly by night, and feed on 

llie common (p'eyhound ila remarkable for tiie remains of dead animals as well as on 
the slenderness of its shape, the len^h of its living prey. They sometimes assemble in 
snout, and the extreme sw'iftiK^s of its course troops, and follow the movements of an army, 
Tlie greyhound wants the faculty -oT quid in the hope of feasting on the slaughtered 
scent, and follows liis prey merely by the eye. bodies. 

The Italian greyhound is a small ana beautuul 6th. Canis crocuta, or spotted hymna, re- 
variety of the preceding. ^ sembles the former, but it is superior in size. 

The naked dog is naturally divcsti'd of hair, and is marked, all over witli black spots. It 
and is supposed to have originated in some is an African animal, and is found in Guinea, 
warm climate. ^Ethiopia, and about the Cape of Good 

The laastifl* is of a ^ strong and thick Hope. ■ 
form, witli a large head, a bold countenance, 7th. C^is aureus, orjqckal, is a native of Asia 

and large lips hanging down on each side. and Africa, and^ appears to 1^ most common 
The bull dog resembles the mastiff. But is in Barbary. It is about the size of a dog, and 
smaller, with a flatter snout, and a greater of a pale orange-yellow, with darker shades 
ferocity of aspect Tho biiH dog is remarka- ahont tlie back and legs. The jackal resides 
ble for the undaunted and savage pertinacity in rocky places, and^ukes its principal excur- 
with which it provokes and coudnuep the sions during the nighty These animals go in 


evciy pack of hounds, an^ is very expert in fiie lion, attending to the clamour, is said to 
forcing foxes or oAer game out of their co- follow till the jackals have hunted down the 
verts. prey, and, having satiated himself, leaves on^ 

Tlie turnspit is a breed very much on the the remains to the jackals. 
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Slh. Cunis mesomelaa, or jackal^ ia 
common about the Cape of Good Hope, and 
19 by some confooDfled with the jackal, to 
tvhicn^ indeed, it seems to be very nearly 
* allied. 

9th. Canis Barbarus, Barl^ry jackal, has 
a long slender nose, sharp upright ears, and a 
long bushy tail. Its colour is a very pale 
brown. It is of the sixe of the common fox, 
but the limbs are porter, and the nose more 
slender. 

lOtlk Canis Ceilomcns, Ceylonese doi^, is a 
native of Ceylon^ but no ^rticuliH-s relative to 
its manners or history are known. It is a little 
lai^ger than a common domestic cat The 
chiws of this animal resemble those of a cat 
more ^an of a dog, tliough not so long and 
slight in proportion. 

1 1th. Cams viilpes, or fox, appears to be 
pretty generally diffused througnont all the 
northern and tempenite parts of the globe: 
occoring wiili numerous varieties of colonr and 
gradations of size, in most parts of Europe, 
the north of Asia, and Anicrica. 

12 th. Canis alopex, brant fox, is less than 
tlie common fox, and has a thickei and darker 
fur. 

13th. Cards corsa^, or corsac fox. Tl 
colour of this species is, in summer, a clear 
yellow-ferruginous ; in winter mixed or shaded 
with CTey. 

14th. Canis Karagan, or Kara/^an fox. 
This is a small species, very common in almost 
nil parts of the Kirghisian deserts and Great 
Tartary. Its general colonr is grey ; tlic head 
yellow, and the belly white. 

15th. Canis cinero-argentcus, or fnlvons- 
necked fox, inhabits North America. I'he 
crown of the head, neck, and back, are 
grey, mixed with block and white. In 
size this species is inferior to tiie couimon 
fox. 


and bftbit resembles the arctic ibx, bot tl a 
distinct speciesi It is numerous in Iceli^ 

23d. Canis antarcticas,jMtarctio fox, is an* 
perior in size to the arcuo Tox, It is a nativefi 
of the Falkland islek, and lives on water 
fowl 

24th. Canis zerda, the Fenncc, or zerda. is 
a beautiful aidmal, and is principally found in 
Arabia. Its general length is obout ten 
inches, and its colour yellowish-white. Tho 
ears are internally of a bright rose-coloiff, 
edged with white, and the tip of the tail is 
black. It inhabits tlie vost deserU of Zaaro ; 
it burrows in sandy ground, and is so exceed- 
ingly swift that it is very rarely taken alive. 
It feeds on insects, especially locusts,^ and 
barks like a dog. . 

Canis mt^or, in antrrnomy, n constellation 
of tlic Bonthern hemisphere, consisting of 23 
stars, according to Ptolemy ; of 13, accord- 
ing to Tycho: and 32 m the Britannic Cata- 
logue. 

Canis minor, Caniculus, or Canicula, 
in astronomy, a constellation of tlie northern 
hemisphere. In Ptolemy’s Cutaloguc, the 
canis minor co mprehends two stars ; in that 
of Tycho, liv“ * apd in the Britannic Cata- 
logue, 15. 

CANKER, a disease incident to trees, pro- 
ceeding ciiieflv from the nature of the soil. It 
makes the hark rot and fall. 

CANNA, in botany, Indian ftotvering reed, 
or Indian shot, a genus of the monandria mo- 
nopuia class and order. * Natural order of 
Scitaminem. E.ssential character : corolla six- 
mrted, erect ; lip two-parted, revolutc ; style 
lanceolate, gnnving to tlie corolla ; calyx throe- 
leaved. There are five species, most of them 
natives of America. 

CANNA RiS, in botany, EnqUsh hemp, a 
genus of the dieccia pentandria class and 
order. Natural order of scabridm. Esseu- 


16th. Canis Virginianus, or Virginian fox, 
resembles the common fox in shape y has a 
•sharp nose, long, sharp, upright ears, long 
legs, and a bushy tail : its colour is a whitish 
grev, with a cast of red about the cars. It ' 
said never to bnrrow under ground, but to in- 
habit hollow trees : it is easily tomed, and is 
said to pr^ chiefly on poultry, birds, &c. 

I7tli. Canis nrgentatus, silvery fox, re- 
sembles the common fox. It is an inliabi- 
tant of the forests of Louisiana, and preys on 
game. 

IStb. Canis lagopus, arctic fox, is inferior 
in size to the common fox. Its colour is a 
bliiish-fp-ey, which sometimes changes to per- 
fect white. Tiiey inhabit Spitsbergen, Green- 
land, and Iceland. They swim well, and 
often cross from island to island in search of 

19th. Canis culpaius, Chili fox, is supposed 
to be a variety of the antarctic fox. It inhabits 
^e open countries of Chili, in which it forms 
its burrovys.^ 

20tli. Canis thous, or Surinam dog, is of a 
grey colour and entirely white beneath; its 
size is that of a large cat. 

2l8t. Canis Bengalensis, Bengal fox, is 
scarcely half the size of the European fox. 
The face is cinei'eous, the body pale-brown. 
It 18 said to feed chiefly on roots and 
berries. 

^d Canis fuliginosus, sooty fox, in size 


tial character : male, calyx five-parted ; corolla 
none ; female, calyx one-leafed, entire, gaping 
on one side ; corolla none ; styles two ; nut 
bivalve, within tlie closed calyx. Tliere is 
but one species, viz. C. sativa. The uses of 
hemp ai'o well known, ns well as its great im- 
portance to the navy lor sails anil cordage. 
Exceedingly good huckaback is made from it 
for towels and common table-cloths. English 
hemp, properly manulactured, stands uiinval- 
led iR its strength, and is superior to tlie 
Russian. • 

CANNON. See Gunnzry. 

CANOE, a small boat, made of the trunk of 
a tree, bored hollow; and sometimes also 
of pieces of bark, sewed together. It u used 
by the natives of America to go a-fishing in 
the sea, or upon some other expedition, 
either by sea, or upon^ie rivers and lakes. 

CANON, in mathematics is a rule to solve 
all thin^ of the same nature with the thing 


The tables of logarithms, artificial sines, 
and tangeat%are called likewijse by the name 
of canon. 

CANTATA, in music, a^song or composi- 
tion, intermixed with recilutives, airs, and 
i^crent movements, chiefly intended for a 
single voice, witli a thorough buss, tliough 
sometimes for other instruments. 

CANTEEN, a small vessel made of tin- 
plate or wood, in vvliich soldiers, when on 
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(neir march, or in ihu field, cmn^Jheir liquor 
They are oylindrical, like bar{eUi 7| indies in 
«liameter, and about four inches deep, holding 
^ree 

CANTHARIS, a genus of coleopterous in- 
sects, with setaceous antennao, the exterior 
wings of which 'Urf* flexile, the tliorax flatted, 
and the sides of the abdomen plicated. Lin- 
nosns enumerates 37 species of the cantharis. 

CANTO, in music, the treble or at least 
urn higher part of a piece. 

CANTONED, in architecture, is when 
the comer of a building is adorned with 
a pilaster, and ^ angular column, rustic 
quoins, or any thing that projects from the 
ivall.'' 

Cantoned, or Cantoniz^d, canlmee, in 
f hernhlry, the position of such things as are 
borne with a cross, 8ec. between. 

^ CAOUTCHOUC. This substance, aome- 
tlmrs termed, though improperly, ^stic fpitn, 
and vulgarly, from its common application to 
rub out pencil marks on paper, ItuRan rubher, 
is obtained from tlie milky juice of diflerent 

S lants in hot countries, 'llie principal of 
icse are the Jatropha elastica, and Urceola elas- 
tica. To give this substance any particular 
fonn, the juice is applied in successive coat- 
ings on a ntimld of day, and dried by the tire 
or in the sun ; and when of n sufficient tliick- 
ness, the mould is crashed, and the pieces are 
shaken out The most remarkable property of 
tills substance is it^ elasticity : when warmed, 
ns by immersion in hot water, slips of it may 
be dfrawn out tO seven or eight times their ori- 

S inal length, and will return to their former 
Jmensions nearly. Cold renders it stifl' mid 
rigid, but warmth restores its original elasti- 
city. Exposed to the fire it softens, swells up, 
and bums with a bright flame. Oil of turpen- 
tine softens it, and iorins a pasty mass, that 
ina][ be spread as a varaisli, but is veiy long in 
drying. A solution oi caoutchouc in five times 
its weight of oil of tuqientine, and this sviliition 
dissolved in eight limes its weight of drying 
linseed oil by boiling, is said to form the var- 
nish of air-balloons. 

CAP, in a ship, a square piece of timber 
put over tlie head or upper end of any mast, 
having a round hole to receive the mast. By 
.means of these caps the top-masts and top-gnf- 
lant-masts are kept steady and firm in the 
tressel-trees where their feet stand. 

Cap a Qun, apiece of lead which is put 
over the touch-hole of u giin to keep Uic primmg 
from being wasted or spoiled. 

CAPELLA, in astronomy, a bright fixed 
star of the first magnitude, in the left shoulder 
of the constellation Auriga. Its longitude i^*' 
I7®3r4r, its latitude 25?^ DP 47". . 

CAPER. See Capparis. 

CAPIAS, is B writ of two sorts, one where- 
of is called capias ad respondenduhi, before < 
judgment, wliere an original is sued out, &c. 
to take the defradunt and make him 
answer the plaintilT: and ilie,|ptber a writ 
of execution, after judgment, being of divers 
kinds. 

capillary vessels, in anatomy, the 
sAiallesf and extreme parts of the v^ins and 
arteries,' - 


pal city of a kingdom, pravlnce, or state ; as ' 
London is the capital of Britain. 

Cahtal, in arcbitectaref the uppeonost part 
of a column or pilaste^ wrving as the head ur 
crowning, arid placed immediately over the' 
shaft, and under the entablature. 

CAPITULATION, in military aflairs, a 
treaty made between the garrison or inhabi- 
tants of a place besie^d, and the besiegers, 
for the delivering up the place on certain con- 
ditions. ' 

CAPPARIS, a genus of the moiipgynia 
order, in the polmdria class of plants, and in 
the natural method ranking under tfie 25{h 
order, putamiiieiD. There are 35 species, of 
which the principal is, 

Cappnris spinosa, or common caper, n low 
shrub, generally growing out of the joints of 
old walls or flsures of rocks in the warm parts 
of Europe, This plant is with mat difficulty 
preserved in England. The pickle made from 
its berry is well known. 

CAPRA, the coAT-KlNDf'In zoology, a genus 
of quadrupeds, of the order of pecora. The 
generic character is, horns hollow, turning up- 
wards and backwards, compressed, rongn, 
almost dlosc at their base ; front teeth io the 
lower jaw eight ; canine-teeth, or tusks, ' none ; 
chin bearded in the male. There are nine 
species and vanciies. 

1. Capra Ibex. It is found in several 
parts of Europe and Asia, and inhabits the 
Carpailiinn and P^Tensean mountains, and 
vanoiM parts of the Alps. 

It is an animal of great strength and 
agility, and is considerably larger than 
the aonicslic goat Its colour is a greyish 
browTi. 

2. Capra ^cagrvs, or Gaucasan ibex, 
supposed to be the stock or origin of the du- 
incstic gout, is consideralriy superior to that 
aniiiml in si/e, and its form in some degree re- 
sembles tliat of a stag. Its general colour is 
brown' or grey, and the forehead is- neatly 
black, which colour is continued down the 
back in the form of a stripe : the chin is fur- 
nislied with a large brownish beard, and the 
horns, which are very large,and bend con- 
siderably backwards. Tne female is destitute 
both of horns and beard. 

3. Capra Hircus, or common coat, is 
found in almost every part of the globe. 

‘ The colour of the domestic is various, 
being either black, Jbrown, white, or spotted. 
The flesh is used as food by the inhabitants of 
Wales. The skin of the goat is peculiarly 
wckl adapted for the glove-inannfactory, espe- 
cially ihnt of the kid. 

The following are some of the varieties of 
the domestic goat 

1. Capra inambrica,or Syrian goat, is dis- 
tihgttished by the j^at length of the ears, 
«whicb are pendulous. . 3. Capra Anfforeusis, 
Angora goat, is generally of a mflk-white 
colour, short-legged, with black, spreading, 
spirally twisted horns, and with the hair on 


CAPn]AL, the bead, chief, or principal of a 
thiM;, Thus, ^ 

Capital, in geograpliy, denotes the princi- 


spiralJy twisted horns, and with the hair on 
the whole body disposed in long pendant 
spiral ringlets. It is from the hair of tiiis ani- 
mal that Uie finest camlets. &c. are prepared. 
3. C^ra depressa, or African goat, is a 
dwarf variety, foimd in some parts of Africa. 
4 Capra reversa, or ^idaw goat. This is 
also a dwarf variety, found in Africa, wfacra 
its flesh 18 considered ns an excellent 
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If. f jong-liomod WhidaW goat d. Oapricom be ma.de to off Me ariUlery, by scraicluiw 
gout back wiBi a needle. Its chief enemy w 

C APR aria; 8WBET-WEED, a genus of the anothw species of the siftie genus, but four 
. angiosternua order, in the di^ramia class of tiipes laiKcr. Wten 4 >arsued, the bombavdieif * 
plants ; and in the nataral method ranking under ™ recourse to stratagem, by lying down in 
the 40Ui order, personate. There are five the path of thO large carpus, winch advances 
species. * to seize it: but, on the diimharge of the 

CAPRICORN, in astrobomy, one of Che aitilleiy, suddenly draws back, and remmns 
twelve signs of the zodiac, represented in a while confused, dnnng which the bombardier 
globes ill the form wf a goat and ^aracterized ™ crevice. „ 

by this mark W. CARACT, carat, or carrat, the name 

Th^c rf Capricorn, a lesser circle of of that weight wjiich expresses the degree of 
the sphere, which is parallel to the equi* fineness that gold is oh The mot-master 
nocBal. and at 83° fatance ftnm it aouth> "r cuatom, haa fiaed .tiM panfr of gold at 24 
^rds. caracts j though it is not possible so to purilV 

CAPRIMULQUS, goat-sucker, a genus *bat metal, but it will want still 

of birds belonging to the order passeres. ®hout one fourth part of a caract in absolute 
There are two ^cies : 1. The Europiens, purity and perfection. The caract is divided 
with the tubes of^e nostrils hardly vuible, into degrees to distinguish the greater or lesser 
which feeds on mo^s, gnats. Sec. It mpears quantity of alloy in gold. ^ 
in May, and leaves us in August 2. The ul®® u certain weight which goldsmiths 

Americanus, a Di§^ bird, ibund lu America. jewellers use with wmeh to wei^ precious 

CAPSICUM, m bo^y, Guinea peppbr, u u * • -c 

a genus of the monogynia order, in the prntan> CARAVAN, in the East, signifies a com- 
dna class of plants; and in the natural metiiod pu^y assembly of travellers and pilgrims, 
ranking under the 28th c^cr, luridm. The ®ud more particularly of merchants, who 
corolhi is verticillated, and the fruit is a march in a body through the deserts, and other 
berry. There are five species ; tiie princiiml places, which are infested witli Arabs or 
are : robbers. 

1. Capsicum annum, the common long. CAR AVANSER A, a large public building, 

podded capsicum, commonly cultivated in the or inn, appointed for receiving and lodging the 
gardens. Of this there is one variety with red caravans. It is commonly a laige square building, 
and another with yellow fruit in tlic middle of which tliere is a very spacious 

2. Capsicum baccatum, bird pepper, rises court ; and under the arches pr piazzas that 
with a shrubby stalk four or five feet high surround it there runs a bank, raised some 
tlie fruit grows at the division of the branches, feet above the ground, where the merchants, 
standing erect, these are small, oval, and of a and those who travel with them in any 
bright red. This is the Cayenne pepper. capacity, take up tlieir lodgings, the beasts 

3. Capsicum grossum, the bell pepper. The of burden being tied to the foot of the bank, 

fruit of this is red, and is the only kind proper CARBON. When vegetable matter, par- 
for pickling. ticularly the more solid, as wood. Is exposed 

CAPSTAN, or main-capstan, in a ship, to heat in close vMsels, the volatile parts fly 
a large piece of timber resembling a vgindlass, off, and leave behind a black porous substance, 
placed behind the main-mast, formed into wrach is charcoal.^ If this be suffered to un- 
• several squares with holes in them to admit dergo combustion in contact with oxygen, or 
bars. Its use is to weigh the anchors, to hoist with atmospheric air, much tlie greater part of 
up or strike down top-masts, &c. it will combine with the oxygen, apd escape in 

CAPSULE, among botanists, a species of the form of gas ; leaving about a two-hundredth 
peric arpiii m or seed-vessel. part, which consists chiefly of different saline 

CAI^ON, in law, is where a commission and metallic substances. This pure inflamma- 
18 executed, and the commissioners subscribe hie part of the charcoal is what is commonly 
their names to a certificate, declaring when called coHhm; and if the gas be received into 
and where the commission was executed. proper vessels, the carbon will be found to 
CAPURA, a genus of the class and order iiave been converted by the oxygen into an 
hexandria monogynia. The essential charac- acid, call the carbonic. 

CARBONATES, compounds of carbonic 
acid with the Mlifiable ba^s. They are com- 
posed either of one prime of the acid and one 
East Indies. of the base, or of two of the acid knd one of 

CAP^^ worit^um. The inert residuum the base. The formgr set of compounds is 
of a dictation, or sublimation. The term is called carbonates, tiie^tter bicarbopates. 
nearly obsolete. Carbupcle, a gem highly pnzed by the 

C.\KAB1NE, a fire-arm, shorter than a ancient^ probably the alamaiidine, a variety 
musket, carrying a ball of twenty-four in the of noble garnet, it is -of a deep red colour, witli 
pound. an admixture of scarlet 

CARABUS, a genus of insects of the beetle CARBUNCLE, in heraldry, a bearing con- 
kind. There are 34 species, mostly distin- sisting of eight radii, four of which make a 
gnished by their colour. The most remarkable common cross, and the otlie'*s a saltier. 

IS the crepitans, or bombardier. It keeps it- CARCASE, a round vessel filled with corn- 
self concealed among stones, and makes but hiistiblc matters and pieces bf S»oor pistol 
little use of its wings ; when it is touched, it barrels, loaded grenades, &c. Those lor 
makes a noise resembling the discharge of a land service are large fuid thrown out of 
musket in miniature, daring which a blue smoke mortars. 

may be perceived proceeding from it It may CARD, among artificers, an Jnstniment 
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' cmmitiiig of a block cf wood,* beset with aatanil method ranking andcr the 3d order, 
•haip teeth, serving to arrange the hairs of calamarim. Jhe male flowers are digested 
wool, flax, hemn, and the like : there are dif- into a long spike ; the catyx is an oblong and 
Terent kinds of them, as hand-cards, ptock- imbricated amentum, consisting of acute, ana 
cards. &c. bnt in the cotton wd woollen manu- lanceolated scales, each containing one flower : 
iactories the revolving cylindrical cards, or there is no corolla ; the stoiaina are thr^ erect 
carding engines bre in universal use. setaceous filaments of tli6 length of the calyx 

Cards, among gamesters, little pieces of the antherm are oblong and erect In the ft- 
flne thin pasteboard of an oblong Wre, of male flowers the calyx is the same as in the 
saveral sizes, but most commonly in England mnle ; there are no petals, but there is an 
three inches and a half long, and two and a inflated oblong nectarium ; the germcn ia tri- 
half broad, on ^ich are painted TOu*niI points angular, and is placed within the nectarkm ; 
and figures. The moulds aud blocks for the stjle is very short; the stigmata are 
making cards arc exactly like those that were two or three; long, crooked, pointed, and 
used for the first liooks : they lay a slieet ol hoary. There are 97 species, 
wet or nmist paper on the block, xyliicli is first CARICA, the papaw, a genus of the decan- 


used for the first liooks : they lay a alieet ol hoary. There are 97 species, 
wet or nmist paper on the block, xyliicli is first CARICA, the papaw, a genus of the decan- 
slightly done oyer with a sort of ink made flria order and dicecia class of plants, in the 
with famii-black diluted in xyater, and mixed natiinil method ranking under the SSth-order, 
w^th some sterch to gixje it a body. 1 hey tricoccie. The species are, 1. Carica napayo, 
afterxvards rub it oft xvitli a round list. The which grows to the height of txventy fret and 
court-cards are coloured by means of several nahed till near the top. The leaves are large 
patterns, styled stane-files. I hese consist of and the flowers bell riiaped ppd yellow. When 
papers cut through xvith a pen knife, and in the these fall away the germen swells to a fruit of 
aviertures they apply sex orally the various Uie sfee of a melon. This and all parts of the 
colDurs,Qs red, black, &c. These patterns are free abound with a juice used to kill ring 
painted with oil-coloiirs, that the bruslies may worms. The fruit is made into a pickle, and 
not XX ear them out ; and when the pattern is the bads of the female flowers into a sweet- 
laid on the paste-board, they slightly pass meat 2. Carica urosonosa has a branehiiiir 


laid OD the paste-board, they slightly pass 
over it a brusii full of colour, wliich, leaving it 


meat 2. Carica prosoposa has a branehiiig 
stalk, and the flowers are of a ro8e-c*.olour, »he 


within the opouings, forms the (ace or figure of frnit is shined like a pear and sweeter than tlie 
the card. papaya. Both species are natives of the East 

CARDAMINE, smock ; a genus of and West Tndi( 
the siliquosa order, »» the telradynaima class CARICATURA, in pamting, denotes the 
of plants. Of this tliero are 18 species ; but concealment of real beauties, and the exagger- 
ihe most remarkable is tlie cardaicine praten- ation of blemishes, but still ao as to preserve a 
sis, with a large pundish flower. It grows resemblance of the object 


naturally in many j^rts of Britain, and is also 
callod cuckow-llower. 


CARIES, in surgery, the cnimption of a 
bone when it is depraved of its periosteum^ 


CARDAMOM. See Amomum and Mate- and becomes fatty, yellow, brown, and at last 


RIA Medica. 

CARDLk, or Cardiu.xi, 


in natural his- 


blaek. See Surgery. 

CARINA, in botany, a keel, the name 


tory, ^a genus of the xernxes testaceas, or wliieli Linnceiis gives to the lower concave petot 
shell-fish, the shell of which is formed of txvo of a iica^bloom, or butte rfly-sha|M*d flower, from 
ovals. its supposed resemblance to the keel of a 

Of this genus there are 21 species, some ghija ' 

nearly globose, others of a triangular figure, CARISSA, a genus of the monogynia order 
and others •oblong. Under this genus are 


CARISSA, a genus of the monogynia order 
and peiitandrin class plants; ranking in the 


comprehended the cockles, ark-shells, &c. to- natural method under the ^h order, contortn*. 
gether with tlie pectini inauriti, or scallops it has txvo berries, many-seeded. Inhere ore 
without pars. „ . . , *wo species, bofli trees, and natives of 

CARDIAC, an appellation given to such Africa 
medicines as preserve or increase the 8treri,ftli CARLINA, one of the species of the 
of the heart. ... ... thislle whose roots are- used in medicine 


CARDiALGIA, the heartburn, a disorder Tlmy have a strong smell, and a subarrid. 


of the stomach attended with aniiel 


bitterish, weakly 


nansea, and often a reaching or actual vo- are accounted warm alcxipliarntics and dia- 


miting. 

CARpIOSPERMUM, heart pea, a genus 


phoretics. 

CARLINGS, in a ship, are two pieces of 


of the tngynia order, in tl'.e octnndria class of timber, lying foie and aft, froth Iwaiii to beam, 
plants, and in the n»k'iral method ranking for the ledges to rest on to* which the planks 
under tlie 39th order, trihilata:. There are are iastened. « 

species, natUes of the East a^d West CARMINATIVES, in pharmacy, medicines 
.... ... colics, or other flatulent disorders, to 

CARDUUS, the thislle^ a genns of the po- dispel the wind. See Pharmacy. 

Iminia ^nalis ordtv, in the syngenesia class CARMINE, a powder of a very beantiful 
of plants.' and in the natural method ranking red colour, bordering upon a purple, and use J 
under the 49th order, composita?. Of tliis by painters in. miniature, though but rarely, be- 
genos (here are 5]« species, ten of which are cause of its great price. 

■•JivesrfBritein. . , . , CARNATION, in botany. See Dian- 

CAHEBNINO, in the sea language, the thus. 

Mngmg a ship to He flown on one side, in or- Carnation colour, among painters, is un- 
to l™ Rod cf^k the other side. deratood of all the parts of a picture, in gene- 

» CAREX, int smgo, a genus of the monoecia ml. xxliich represent flesh, or which are nak^ 
tmadrw class and order of plants, and in the and wilhont arapery. 



lai 


CAR 


CAR 


CABNELIAN. See CfULCjiDOMY. ■ 

CARNIVAL, or Carnaval^ a time of re- 
voiciuff, a seaaon of mirth, observed with great 
. aolcirftiity by the Italiaus. particularly at Ve- 
nice, lasting from TwelfuHigy till I^nt, 

CARNIVOROUS, an appellation given to 
nnimals which natinlilly feed on flesh, and 
thence called beasts or birds of prey, 

GAROLINEA, a ^nua of the monadelphia 
polyandria class sand order. The essential 
character is ; mooogynious, calyx situple, tu- 
bular, tnmcate; j^tal ensilbrni; pome flve- 
grooved, two>celIed. There are two species, 
natives of Ouiana and Tobago. 

CAROTIDS, io anatomy, two arteries of 
tlie neck, which convey ilie blood from the 
aorta to the brain. 

CAROXYLON, a genus of tlie pcntandrla 
monog^'nia dasB and order: tlic essential cha- 
racter 18 ; corolla flve-petalled i.uect live-leav- 
ed, converjnng, inserted into the corolla; seed 
clotlied. There Js one species. 

CARPESIUM, a genus of the 8\ngeuesia 
polygaiiiia supeiilua class and order : tiie es- 
sential diameter is; calyx imbricate; dowm 
none ; recept. naked. There arc two species. 

CARP. See CiPRrNU.s. 

CARPENTRY, the art of cutting, framing, 
and joining large pieces of wood, for llie uses 
of building, ft is one of the arts subservient 
to architecture, and is divided into liouse- 
corpeutry and ship-carpeutij : tlie first is em- 
ployed in raising, remfing, flooring of houses, 
Ucc. and the second in the building of ships, 
bulges, &c. ^ The rules in caqientry arc much 
the same with those of joinery : '^e only dif- 
ference iS| that carpentry is uscfl in Uie laiger 
and coarser work, and joinery in tlie smaller 
and curious. 

CARPET, a sort of stuff wrought with' the 
needle, or on a loom. Persian and Turkish 
caipets are in most e.<iteem, hut we have ex- 
cellcnts ones made in Eiiglaiul, particularly at 
Kidderminster. In weaving enrpets, flie de.sign 
or pattern is traced in its proper colours on 
caring tied before the w'urkman, wiio tliereby 
knows what rulours and shades he is to use, 
and how many stitches of the same colour. 
In Uiis he is assisted by squares, and Uiesc 
again are subdivided into partitiuus corres- 
ponding with the threads of the waip. 

. The great carpets are made on frames and 
rollers not unlike those for taiiesCry, and under 
similar guidance where the {sitieru is intricate 
Carpet-making supimrts many tlioiisands of tlie 
industridiis poor of tlds country ; and, being 
alinast wholly founded on the produce of our 
own island, is great imp(»rtance as a national, 
benefit # 

CARPINUS, the hornbeam, a genus of 
tlie imlyaudria order, in the monoecia class of 
plants ; and in the natural method ranking un- 
der the 50th order, ameotacem. Ihcre arc 
three species, via. 

j. Carpinns betulus, or common hornbeam : 
a deciduous tree, native of Europe and 
America. 

2. Caipinns ostn^a, the hop hornbeam, a 
native of Italy and yi^nia. 

3. Carpinus Virginiana, or flowering horn- 
beam. 

CARPODETUS, n genua of tho pcntnndria 
monogynia class and order. There is one 
species, a native of New Zealapd. 


CARRO^ADB, L. ainn.oi ordnance,, 
capable of carrying a large nan, and useful in 
close engagenieuta%t sea. It has its name 
from Carron, the place where tliis kind of ordi 
nance was first made. 

CARROT, daucus, in botany. SeeDxu- 
cus. s 

CARTHAMUS, a genus of the order of 
polygamia as^nalis, in tlie syngenesia rlass of 

S lants, ami in the natural metnod ranking un- 
er the 49tli order, composite. Of this geflus 
there are 10 species ; but the only remarkable 
one is — 

Carthamns tinctorlus, with a aaffroo co- 
loured flower, a native of Egypt and some 
of (he warm parts of Asia. It is cultivated 
in many parts of Europe, and in tlie Jjcvant, 
whence great cinantities of it are annually 
inqiorted into ISritiin for dyeing and paint- 
ing. 

CARTILAGE, in anatomy, a body ap- 
proacliiog much to the nature of bones,, but 
lubricous, flexible, and elastic. 

CARTXLAG1NOI;.S>/m;a', tliosG with car- 
tilaginous instead of bony sYeletous : they con- 
stitute an order of Ashes, answering^ to the 
Chondropter>’gious and Rrancliiostcgious of 
Linnmiis. 

CARTON, or Cartoon, in painting, a de- 
sign drawn on strong paper to be aflerwrards 
traced through, and transferred on the fresh 
plaster of a wail to be painted in fresca Tlie 
cartons at Ham^on-court arc designs of Ra- 
phael Urbino. They are seven in num^r, ami 
form only a small part of the *sacred historical 
de.signs, executed by this artist, while engaged 
in file chambers of the Vatican, under the aus- 
pices ot^pcs Julius n. and Leo X. 

CARTOUCHE, in architecture and sculp- 
ture, an ornament representing a »roll of 
paper. 

Cartouche, in die military art,, a case of 
wood, holding about 400 musket ball^ besides 
six or eight balls of iron, of a pound weight, 
to be fired out of a hobit, for the defence of a 
pass, &c. 

CART'KIDGE, a case of pasteboard or 
archment, holding the exact charge of a gun. 
'hose for cannon and mortars are usually in 
cases of pasteboard or tin, sometimes of wood, 
half a foot long. 

CAROM, a genus of the digynia order, iu 
die iientandria class of plants, and inilic natu- 
ral method ranking under die SotJi order, um- 
bellate. There is one species, — 

Carum carui, the cannway of the shops, 
grows naturally in many places of Britain. It 
IS a biennial plant; has a taper root like a 
imrsnip, the taste of the seeds is stixingly aro- 
matic. It is much cultivated in Essex. 

CARUS, in niedtcine, a sudden depriva- 
tion of sense and motion, affecting the whole 
body.* 

CARYATIDES, or CaRiatrs, in .architec- 
ture, a kind or order eff columns or pilasters 
under the figure of women dreswd in long 
'i^bes, alter the manner of the Csrinn people^ 
and serving instead of columns to support die 
entablement * 

CARYOCAR, in botany, a genus of the 
(etragynia order, in the polyandria class of 
plants. The calyx is quinquepartite, the pe- 
tals five, the Styles most lirequeudy four 
The fruit is u drupe, with nucleuses 
K9 



mA ktt fatwn iittM tlifti ii 


one abtaM; tbhtetl toward§ (he 

Of Ha genus th/ere are mansr species, some 

nusofthemoDOgyma order, in the polyoMh fcenMnfoonded 
a olaLi of plant*; and in the natural meAod ^ easts ito 

rankinflr under ^he 19th order, hespendse. ■ There is one species, of wnicli the coitsbim 


CARrYOPHYLLUS, the 


ranking under ^he 19th order, hespendm. 

The corolla is tetrapetalous ; the calyx tetra- 
phjllous : the ber^ monospermons, below the 
receptacle of the flower. Of this there is but 
oae species, viz. the caryophylloos aroinaticus, 
wfaicn is a native of the Mofucca islands, par- 
ticularly of Amboyna. It grows to the height 
of the laurel tree, and no verdarc is ever seen 
imder it From the extremities of the branches 
now quantities of flowers that are first white, 
then green, and at last red and hard, in which 
state they are properly cloves. When they 
become more dry they assume a yellow cart 
which ends in a dark brown. Cloves are sti- 
mulating aromaticB, and yield abundance of 
oil. 

CARYOTA in botany, agenns of the mo- 
Boecia polyandm plants, classed by Linneus 
under ^ulm^. Diere are two speciea ^ 

CASE, among grammanans, implies the 
different inflexions or terminations of noons, 
serving to express the difierent relations they 
bear to each other, and to the tilings .they re- 
present 

Case, among printers, denotes a sloping 
frame, dividea into several compaitments, 
each containing a number of tyiies or letters of 
the same kina. From these the compositor 
takes out each letter as he wants it, to compose 
B page or form. 

Case qf crown-glass contains 13, 15, or 18 
tables, according to the quality. 

Case qf Newcastle green glase contaias 35 
tables.^ 

GASB-AwofentW a method of prepariiur 
iron, so as to render its outer snrface nard, aim 
cap^e of resistina any edged tool. 

CMK-shat, murtei-balls, stones, old iron, 

&c. nut into cases, and shot out of great guns. 

CASflEW-nu^. See Anacardium. 

CASSIA, a genus of the monogynia order, 
in the decandria class" of plants, and in the 
natural method ranking under the 33d order, 
lomentocem. The calyx is pentaphyllons ; 
petals five ; anthene. upper, three liaiTen ; 
lower, three bq|d^ed ; a leguniinoos plant. 

Tliere are 61 ^^ies, of which C. dipnylla, 
two<lea\ed casrta/ is a shrub with a round 
stem; two semi-orbiculate, ol^se, striated 
leaves on a short petiole ; stipule covering the 
whole branches. It is an annual. Native of 
the Wert Indies. Some of the cassias are, 
however, very tall trees, as tlie C. fistula, 

Alexandrian purging cassia, cassia stick tree, 
or pudding pipe tr< o, which is 60 feet high, 
witli a large irunk dividing into many branches. 

Native of both Indies. C. senna, l^plian 
cassia, or senna, the plant which p^uces the 
leaves commonly kiioii’n in medicine bv the 
name of senna, is anaannual : it rises tritn an 
upright branching stalk, a foot liigh. It grows 
naturally in Persia, Syria, and Arabia, form of a loop, by which, with a pair of pliers, 
whence the leaves are brought, dried, and the piece may be detached from the model, or 
picked from the^ stalks, to Alexandria in from the cast, wJien, as is sometimes the case. 


resembles an armorial ^Acutebeon,^ A u this 
which produces onr variegated cassida. 

CASSINE, a mhos of ue trigroia order, in 
the pentaudria cto of planti; and in the natn- 
nil method rankiiig under the S3d order, dumo- 
sm. There are four species, all of them natives 
of warm climates. 

CASSIOPEIA, a constellation in the northern 
hemisphere, situated between 46^ and 75^ N. 
declin. Tins constellation contains^ ^ stars, 
and passes vertically over the British Isles, 
and a large portion of Europe. In the year 
1573, Tycho Brahe discovered, in this con- 
stellation, and very near tlie star x, a now 
star^ which at first appeared larger than 
Jupiter, and more brilliant The appearance 
of this star alarmed all the i^onomers of the 
age, and was the cause of an astronomical 
controversy, in which tlie celebrated Beza 
was engag^ Some supposed it to be tlie 
star which appeared to the magi at the birth 
of Christ, and that it re-ajmeared to announce 
His second coming. After g^iiaily ae- 
creasing for about 18 mouths, it totally dis- 
appeured. 

CASSIUS, precipitate of, obtained from the 
muriate of [old by the means of tin. It is 
highly val I for the beauty of the colour 
which it gives to glass or enamel. 

CASSOWARY. SeeSTRUTHia 

.CASSYTA, a genus of the ^onogpia 
order, in the enneandria class plantsk The 
corolla is in the form of a calyx, divided into 
six segments ; the nectarium is composed of 
three truncated glands enconqiassuig the ger- 
men; the intenor filaments are glandolsur; 
andtho^rupe contains a single seed. There 
are two speciea 

CASTIL^EIA, a genus of the didynamia 
angiospennia class and order. The essential 
character is calyx tubular, compressed ; upper 
lip bifid, lower none ; corolla, lower lip tnhd , 
capsule two-celled. There are two species: 
natives of South America. 

CASTING, among sculptors, isthetakiiw of 
casts and impressions of figures, busts, mewls, 
&c. The art of carting in plaster of Paris is 
extremely simple, and may be described in a 
few sentences. The first thing to lie attended 
to is the taking of moulds from the that 

are to be represented in the casts. The mould 
should consist of as many piwes as the nature 
of the figure may require ; theff are to be made 
of fine plaster, for the purpose of taking the 
impifssion more eflcctually ; and each part as 
it IS made, must he neatly cut with a knife to 
the intended size, notched, so as to receive the 
plaster of which the adjoining piece is to be 
tbimed: and if necessary, a small piece of 
brass wire inserted in the middle of it in the 


Egypt, and being thence annually imported into 
Europe, it has the title Alexandrian added to 

ik # 

CASSIDA, a genus of insects, of the order 
of the eoleoptera, ivith filiform or tliread-liko 


it adheres too firmly to be detached by tlie 
band. The smaller portions of a mould ought 
always to be surrounded with three, fQnr,or more 
external parts, all iouiing by notches, and coB' 
pactly boimd togetlier by a strong cqrd. 
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When a monld has been (has eonstnicCed, it 
ehooUl be allovired to dir mdoallv, and then 
nearly satorated with boifea linseea oil, applied 
to aU its parts by means of a soft bm^ ; and 
. in a few da^ it maybe nsed mth safety, as 
it will then have acquired sofficieot hardness. 
Before the intended cast be taken, the tnoold 
most be very careTally anointed with Sne 
fresh hogs' laid, to prevent the adhesion of the 
cast : some advise ue nse of oil, but the oil is 
Mt to sink into the mould and leave the sur&ce 
dry. 

To make the cast, let the plaster be dropi^ 
from the hand gradually into a bason contain- 
ing a requisite quantity of water, stir ft with a 
spoon until it acquires the consistence of 
rroain ; pour then a little of it into the mould, 
and move the mould in such a manner that 
the plaster shall touch e^eiy part of the inte- 
rior surface, and pour out ol the mould into the 
basin tlie portion of the plaster which remains 
and does not adhere to the surface. Repeat 
this process until the cast has become, by these 
sneoessive coatings, of tlie desired ftiickness. 
The cast thus made must now be allowed to 
stand undisturbed until it be of sufficient 
hardness to admit of the mould being removed 
from it, wliich must be done with great cafe, 
particularly if the figure be complex. 

Irfipressions of medals may be taken by first 
making a mould with sulphur, melted in an 
iron ladle, over a very slow fire ; the medal 
being previously greased over with lard, ond a 
liio or paper fastened round its edge, the snl- 
phiir is to be poured on it. In a few minutes 
it will set, and may be immediately detached 
Iroin the medal, and is fit for use. 

In making casU of this description the plas- 
ter should be laid on the mould first with a 
fine brush, to present air holes, and then work- 
ed to the requisite thickness by means of a 
thin flat knife, which is a much better method 
than putting a nm of paper round the monld 
and pouring on the plaster, as is pommonly 
directed. To take oil* the cold effect which 
purely white plaster casts have, a little ochre 
IS sometimes pot into the water, which has a 
«eiy pleasing ef&ct : in the same way the cast 
may he rendered of a delicate flesh colour, or 
indeed of any colour required ; or the figure 
may be made of one colour, and the ground of 
another. 

CASTINGjin a Founder^ is the ronning of 
metals into any mould prepared for this pur- 
pose. See Foundery. 

CASTLE, a tortress or place rendered de- 
fensible by nature or by art It frequently 
signifies the principal mansion of noblemen; 
and of this kind of buildings there were in the 
reign of Henry IL in England, no fewer than 
115.^ Castles, according to Mr. Grose, are of 
no higher antiqaity than the conquest 
CASTOR, the beaver, in noology, a genus 
of the order of gUres, M which the species 
are : 1. Casior ^fioer, or common beaver, is a 
native of the most northern parts of Europe, 
Asia, and North America. The tail is o^, 
and convex on the upper surL^e: and void of 
hair, except at the base. It has scaly divi- 
sions like the skin of a fish. The nsual length 
of the beaver is three feet, and of the tail 
nearly one foot The colour is a deep chesnut, 
but some are black. The hair is «fioe and 
glossy. The favourite resorts of the bea>er8 


are re^d wnfory ijil woody places, la 
these situatbEs tlwy assemble in gnwt num- 
bers. living in a social state, and brnldfaiffdieir 
dwellings in an admirable maiaie#. wm 
they assemble, which is about June, or JuK 
ami have fixed on the place of their establie^ 
meet, on the banks of some^wafer, thi 
by cutting down with their teeth the 
tree they can fincL and always make it Ihll 
across the rivAr. l%ey then clear it firora the 
branches while othera cut down smaller trees, 
which they aiok as pifea^ kterweaving the 
branches with the laigerstakee, and fillup up 
the intervals with earth. The alakes paving 
the under part of the river, are placed peipen- 
dicnlarly, but the rest of the work slopes to- 
wards to bear the pressnre of the stream. On 
the great platform they constract their cabins, 
whira have two openings, one for going on the 
land, and the ofiier for throwing themselves 
into the water. The form of these cabins is 
oval, and from four to ten feet diameter. Some 
consist of three or four storiee, and the walla 
are about two fcet thick, raised perpendicularly 
on planks or stakes. They are very solid, 
and are plastered within and without In the 
application of the mortar, beavers^ make use 
of their tails as trowels, and their feet for 
plastering. Each cabin has a magazine to hold 
bark ana young wood, which is their fovonritc 
food ; some villages consist of twen^ or twen- 
ty-five cabins, bnt the usual number is twelve. 
The smallest cabins contain two, four, or six 
beavers, and some have as many as thirty. 
They have generally as many females as 
males. On the alarm of danger, they give 
each other warning by striking the water with 
their tail, the noise of which is heard at a con- 
siderable distance, and then each beaver seeks 
seenrity, some by diving, others by concealing 
themselves within their habitanons. The 
beaver often swiifia under the ice, and is then 
most easily (aken^ by watching the ca^n and 
the hole where it u oblic^ to come up for 
air. Some beavers live emitarily in boles on 
the banks of rivers, but their for is not so good 
as that of the othm 

d. Castor hnidobriiis, or Chili beaver, is 
peculiar to South America, and lives chiefly on 
crabs and other fish. It is about three feet 
long, and veiy broad, with two sorts of hair, 
the shortest of which is hu^ esteemed, being 
as soft as velvet It isYnierce animal, but 
does not construct a habiktion hke the 
common beayer, nor does it prodnee any 
castor. ^ 

Castor. A soft greyish-yellow or 
brown substance, found in tour bags 
inguinal region of the beaver, pa a warm air 
it grows by degrees hard and brittle, and of a 
darker colour, espeq^ally when dried in chim- 
neys, as is usually done. 

CASUARINA, a genus of the momuidria 
order, in the monoecia class of pkmts. 
There are five species, natives of New Eontk 
Wales. • 

CAT. SeeFsLis. 

CAT-Ao^nys, in a ship, small ropes run- 
ning in little blocks from one side of the 
shrouds, to the other, near the deck, to tighten 
the shrouds, for the security of the nmsta. 

CAT-Aeadt, two strong beams of timber pro 
jected almost horizontally over the ships' bows, 
on each side cf the bowsprit The cat-bead 
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■ems to giutpeikd the anchor clear pf the bow. 
when it is necessary to let it go : it is supported 

a a sort of knee, which is generally ornament- 
by ssolptar e; 

CATACAUSnC curves, in the higher 
geometry, that species of caustic carves which 
are formed by reflection. 

The catacaostic of a circle is a cycloid, 
formed the revolution of a circle along^ a 
circle. The caustic of the vulgar semi-cycloid, 
wUbn the rays are parallel to tlie aiis, is also 
a vulgar cycloid, oescribed by the rerolntion 
of a circle upon the same base. The caustic 
of the logaritninic spiral is the same curve, 
only set in n dlftbrcnt position. 

CATACOMB, a grotto or subterraneous 
place for the burial of the dead. 

The term is paiticiilarly used in Italy, for 
a vast assemblage of subterraneous s^ri- 
chres, three leagues from Rome, in the Via 
A ppia, supposed to be the sepulchres of the 
ancients. 

CATANANCllE, Candia lion’s foot, a 
genus of the polygamia mqualis order, in tlie 
syngenesia class of plants, and in the natural 
method ranking iinacr tlie 49th order, composi- 
tm. The receptacle is paleaceous ; the calyx 
imbricated : the pappus furnished with awns 
by a raliculas of five stitT ^irs. There are 
three species, of which the most remarkable 
is the catananclie cerulea, a hardy, herlm- 
ceous, and ornamental plant for the flower- 

S arden. There is a variety with double 

owers. 

CATAPLASM, an external topical medi- 
ciue, of a soft consistence, known by the com- 
mon name of poultice, and prepared of ingro- 
dienta of different virtues, according to the in- 
tention of the physician.^ 

(^TARACT, a precipice in the cliannel of 
a river, caused by rocks, or other obstacles 
stoppiiig the course of the stream, whence the 
water galls with a greater noise and impetu- 
osity. 

Cataract. See Surgery. 

CATARRH, in medicine, a defluxion from 
the head upon tlie mouth and aspcni arteria, 
and (hroi^h thcni upon the lungs. 

CATECHU, in cnemistry, a substance ob- 
tained 1^ decoction, and inspissation from the 
wood of the mimosa catechu, a native of India, 
is a very power^||||||itringent, and contains a 
large proportion oflabning. 

CATEGORY, in logic, a scries or order of 
all the predicates or attributes cdfltRined under 
any genus. 

A^^ptotle made ten categories, viz. quantity, 
qualify, relation, action, passion, time, place, 
situation, and habit. 

C ATEN ARIA, in the higher geometry, the 
name of a curve Hor fono6a by a rope hanging 
freely from two points of suspension, whether 
tile points be horizontal or not c 

CATI*:RPILLAR. Sec Papilio. 


with what are commonly called porgativez 
See MEDiaNR. 

CATHETER, in surgery, a fistoloos instra. 
ment, usually made of silver, to be introdoceif 
into the bladder, in order to searth for the 
stoD^ or dischai;^ the urine when siippresse A 
See SUROERT. 

CATHETUS, in nometry, a line or radios 
falling perpejidiculariy on another line or snr- 
^ce ': thus the catiieti of a ripjit angled triangle 
are the two sides that include the right 

°6ATOPTlUCS,thatpart of <^tics that treats 
of reflex vision, and explains the laws and 
properties of reflection, chiefly fonnded upon 
this truth, that the angle of reflection is always 
equal to the angle of incidence ; and from thence 
dedacina the magnitudes, shi^s, and sitaa- 
tionsofiheappimnnoesof olgeolB seen by the 
reflection of pmished sorfrmes, and particularly 
plane, spherical, conical, and cylindrical ooes. 
See Optics. 

^CAVALRY, a body of soldiers that'chaige 
on horseback, and may properly be colled the 
right arm of the army : they arc of great service 
in disturbing the enemy by tlieir frequent ex- 
cqirsions, in interci^iiig convoys, and destroy- 
ing the country. Tno cavalry is divided into 
squadrons,, and encamp uo the wings of the 
army. 

CAVEAR, CAVEER, or caviar, the spawn 
or hard roes of sturgeon, 'made into small 
rakes, salted and dried in the sun. This sort 
of tbod is in great repute throughout Mus- 
coyy. 

CAVIA, a genus of tiie^ order of glires. 
The animals of the genus cavia live on vegeta- 
ble substances, andiuhabit excavations under 
ground, or beneath the roots of trees. The 
principal of the genus are, 

1. Cavia cobaya, tiie varierated cavy, or 
Guinea pig. This little animal is very easily 
renderea tame, but is seldom observed to shew 
any attnekment to its benefactors ; and is not 
distinguished by any remarkable degree of 
docility : it ^is, however, cleanly, harmless, 
and ot n timid disposition. 

2. Cavia paca or spotted cavy, is a native of 
South America and inhabits holes near the 
banks of rivers. It resembles a pig, and has 
been called the hog rabbit. The South Ameri- 
cans prize it ns an article of food. ^ .3. Cavia 
cayiybara. This species waa considered by 
Linniens as a kind of hog, and called^ by him 
sus-hydrochteris. It grows to a large size and 
inhabits Brasil, where it feeds on sugar canes 
and 4. Cavia caudati a^^uti. T1iis spe- 
cies is common in Guiana, and is of the size of 
arabbib but its motion resembles that of- a 
hare. It burrows in the woods,, and sometimes 
lives in hollow trees, feeding on roote, fruits, 
&c. # Cuvia aguti leprone^ tlie leporine cavy, 
seems to be a variety of the receding. ^ It is a 
native of Sunnam and Jb ^ont the size of a 
hare. 6. Cavie acuschy is smaller than the 
ugati and of an olive colour. It is also a na- 


CATESB^A, the /i7y (horn, a genus of the 
monogynia order and tl^trsudria class of plants ; 

in the natural methorl ranking nnder the SWtfi tive of i^outh America. 7. Cavia aperea, or 
order Inridm. There are two species. 1. Cates- rock cavy, is a native of Brazil and partakes 

bmaspinosa, native 'of the island of Providence, ‘ ' - — 

and rliwovered Iw Mr, Cab3sby. It grows to 
tlie height of 10 or 12 feet and the flowers 
are of a yellow •colour. 2 Catesbma par- 
viflora. - 

CATHARTICS, in medicine, arc the same 


of the qualities of tlie rabbit and the rat llie 
colour is that of tlie hare, and the belly is 
white. 

CAUKING, or caulking of a sjiif, is 
driving oakum, or the likn, into nil the seams 
of the planks of a ship, to prevent Icnking and 



keep out the water. After the eeamt are it^ feHow, and whHe ; bvt lhere ave aome whoae 
ped they are done over with a niitore of tai- heada are * variegiEded ■ with two or three 
low, pitch, and tar, aa low aa the ahip drawa cdoars. 

water. GEIiSlA, a genn#^ the angioapeniiia orderly 

I CAULlCOLE£L or oactlicou, are eight in the didynamia claaa of planta ; and in &e* 
stalks, in (he Conntliian capital, sprinc^ne out natural method ranking under the 28t& order, 
from four greater or principal cauls, or stalka loridas. Hie calyn is anii^iMpaitite : the 
CAUJAFEROUS, *an wpellation given to corolla wheel-shaM^ the nlamenm bearded or 
such plants as have a per^t canlis or stem, woolly; the capsule bilocular. There are four 
CAUL^LOM^RS. See Brassica. qpecies, natives of Armenia. 

CAUSTIC Fused nitrate of silver. CELTIS, the lots, nHettk^tne, a genns 

See Silver. of the moncecia order. In the polvgmmia class 

CAUOTrciTY. All substances which have of plants ; and m the nalmal method ranking 
so strong a tendency to combine with the nnaer the 63d order, scahridse. It is an her* 
principles of oiganized substances as to destroy maphrodite plant There are seven species, 


chief of these’are the concentrated acids, pure are 1. Celtis australis, the sonthera celtis, a 


Ul UIBBV arc uic vuuvcuuaicu wtus, j. ausMciuo, dvuui«;iu v^awb, « 

alkalis, and the metallic salts. native of Africa and the south of Eiftope. 2. 

Caustic curve', in the higher geometry, a Celtis occidentalis, the western celtis, a native 
curve formed by the concourse or coincidence of Virginia. 3. Celtis orientalis, the eastern 
of the rays of light, reflected from some other celtis, a native of Armenia: it grows to aboot 
enrv#: 13 feet The flowers come out the 

CAUTERY, a medicine for bnniinftp wings of the leaves; they are yellowish, appear 
eating, or coiroding, any solid part of the enrlyin the spring, and are succeeded by large 
body. yellow fruit 

CAZEMATE, or casemate, in fortification, ^ CEMENT, a term used to denote whatever 
a certain retired platform in the flank of a bas- is employed to nnite together thinra either of 
lion, for the defence of the moat and face of the same or of different unds. In this sense it 
the opposite bastion. includes lutes, glnes, and also solders of 

CeANOTHUS, New /erset tea, a genus every kind : but it is more eommonly employed 
of the monogynia order, in ilie pentandrU to signify those of which (he basis is an earth 
class of plants * and in the natural method or earthy salt. The following are some of the 
ranking under the 43d order, duniosee. There cements used for particular purposes, 
are six species, of which the most remarkable * n ^ n: c 

is the ccanotbiis Americonus, a native of most Veroysnire opar, 

parts of North America. ' in .England this A cement for this purpose may' be made 


iflant seldom rises more, than three feet high, with about seven or eight parts of resm and 
The flowers grow at tlie ends of tho twigs in one of bees'-waz, melted together with a small 


/hr Derbyshire Spar, ■ 

A cement for this purpose may' be made 
with about seven or eight parts of resin and 


clusters. quantity of plaster of Pans. When the in- 

CBGROPIA, a genus of the diandria order, gredients. are well mixed, and the whole is 
in the dioecia class of plants ; and in the natural nearly cold, the mass should well kneaded 
metliod ranking under the 53d order, scabridse. togeifier. The pieces to be joined, must be 
There is one imecies, a tree of South America, heated until they will melt uie cemen^ and 
CEDAR. »^e Juniperus, and Pi^us. then pressed toother, some of the cement 
Cedar, bastard. See THEOsROMiL being previously interposed. 

Cedar, white. See Cufressus. _ . 

CE3)RELA, n genus of the monogynia Jewetlere Gemeni, 

order, in tlie pentandria dass of plants; and For setting precious stones, when pieces are 
ranking, according to (he natural method, bnAen ofl by accident In snch cases the 
imder the 54th order, miscellaneie. There artist can frequently join the pieces so cor- 
is only one species, called Barbadoes bastard rectly that an inexpenenced eye cannot dis- 


cedar. cover the fracture; for th^puipose a small 

CELASTRUS, the staff tree, a genus eff piece of gum mustich is d^^ed between the 
the monogynia order, ia the pentandria class nugments which are previonsly heated suf. 
of plants ; and in the natural method ranking flciently to the interposed gam. 
iinaer the 43d order, dumosie. There are 2§ ^ ^ ^ a 

species, two of which are inured to our cli- Cement /or Chana, Glass, tfc, 

mate, viz. 1. Celastrus biillatus, an uncertain Take quick- lime and white of eggs, o#old 
deciduous shrub, a native of Virginia. It is- thick varnish grind and temper them well 
about four feet nigh. The flowers are pro- together, and it is ready for nse. Drying oil 
dneed in July, at the ends of the branches, in and white lead are also frequently used for 
loose spikes. They are of a white roiom||nnd cementing C^na ana earthenware ; but this- 
are succeeded by beautiful scarlet frSS! 3. cement requires a long time to diy. Where it 
Celastrus scandeus, the flowgrs of which are is not iftcessa^ the vessel sl^d endure heat 
green, and appear in ^unc. ^he berries are or moisture, isinglass glue, with a little tripoli^ 
red, and make a fine appearance in autumn. or chalk, is better. 

CElffi. a genu of Uie ^ CawX' far ^ boil. 

monogynia order, in the pentandria class of water and^ m, 

plants; and in the natnral method ranking Take two ounces of muriate of ammonia, 
under the 54t]i order, misceilaueos. There are one of flowers of sulphur, and sixteen of cast 
14 specios, the principal of which ii^Celosia iron boiin^ Let them be well mixed in a 
criatata, or common cocYs-comb. The prin- mortar, and keep the powder dry. When to» 
tipal colours of its flowers are red, purple, cement is wanted for use, take one pari oi 
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this mlzCani, twenty pvts clean jroo boriiife, 
grind them together in a mortar, imz them with 
water to a proper consistence, and appiv them 
dbotween the joints. In a short time this ce- 
ment npHes with the iron into one moss. 

Six parts of clay, one of iron tilings, and lin- 
seed oil sntRci^t to form a thick paste^ make 
a good cement for stopping cracks in iron 
boilers. 

Tjn^ary Cemeni$ for Glau^imkra, 
Le^ndaries, 40 . 

Take pitch and boil it; add thereto, and 
keep stirring it all the while, tine sifted wood 
ashes, until yon have it of a proper temper: a 
little tallow may be added, if necc^ry. For 
small work : to four ounces of resin add one- 
fourth of an ounce of bees-wax melted to- 
gether; and four ounces of whiting, made 
previously red hot. 

Shell-lac is a very strong cement for holding 
metals, glass, or precious stones, while cutting, 
tumiug, or grinatng them. The metal, 8cc. 
should be wanned, to melt it 

A Cement for Wectrical apparatus. 

Five pounds of resin, one of bees- wax, one 
of red ochre, melted together, to which may 
be added about two table spoonsful of plaster 
of Paris, observing to mix the whole maM 
most intimately. A cheaper one for voltaic 
, purposes ‘s made of six pounds of resin, one 
of red oclire, half a pound of plaster of Paris, 
and a qnar^r of a pint of linseed oil. The 
ochre and plainer should be well dried, and 
added to'the otlier ingredients when tliey are 
thoroughly melted. 

f Jc^neee Cement, 

This elegant cement is made by mixing rice 
flour with cold water, and then gently boiling 
it It is -beautifully white, and when dry is 
almost transparent This cement is used for 
joining thejrarts of all curious paper articles. 

GENCHkUS, in botany, a genus of the 
polygamia moncecia class of plants, lliere are 
two flowers, the one male, the other hermaph- 
rodite. There ate 11 species. 

CENSOR if boidis, a body of doctors or 
others establiwed in divers countries to ex- 
amine all books before they go to the press, 
and to see they contain nothing contrary to 
faith and good manners. 

CENSUS, in Roman antiquity, an authentic 
declaration made before the censors, by the 
several subjects of the empire, of their respec- 
tive names and places of abade. 

CENT., in commerce, an abridgement of 
cento, is used to tiainaa the profit or loss 
arising from the sale of any commodify : ^us 
we say, there is 10 per cen/. profit, or 10 per 
cent, loss ; which is ^ profit, or ^h loss, 
upon the side of the wnolp. 

CENTAUREA,^ a genus of the pblygamki 
frnstranea order, in the syngenesia class of 
plants, and in the<. natural method ranking 
tinder thq 49th order, compositsr. There are 
77 apecifls, of which we shall only mention 
two, vin. 1. Centg^rea cyanns, the bluebottle, 
grows comrnopljy among corn, llie juice of 
uus flower stains linen of a beautiful blue 
colonr but it is not permanent without the addi- 
tion of alnn^ 3. Centanrea glastifolia. llieroot 
«if this speefts is an article in the materia loedica. 


CENTER, or obnviib, o pomi eqnally din* 
tant from the extremities ^of a line, fignre, or 
body. 

Cbntbr qf a baetion, a point in the piddle 
of the gorge of a bastion, whence the capital 
line commences, and is generally at the angle 
of the inner imlygon. 

Cbntbr qf a como eecUonyh point in which 
the diameters intersect each othtf . 

Cbntbr qf a curve qf the higher himd, the 
point where two diameters obnenr. Whm all 
the diameters concur in the same point. Sir 
Isaac Newton calls it the general center. 

Cbntbr qf a dial, that point where the 
axis of thf world intersects the plane of the 
dial ; and also that point wherein all the honr- 
lines meet 

Center qf gravity, in mechanics, that point 
about which all the parts of a body, in any 
situation, balance each other. 

Cbntbr qf oedllaiion, that point in a Mndu- 
lum in which, if the weight of the several parts 
flNis collected, each vibration would be per- 
formed in the same time as when those weights 
are separate. The center of suspension is the 
point on which the pendulum hangs. 

Center qf nercueeion, in a moving body, 
that point wherein the percutient force is 
greatest 

CENTINEL or GENTRY, is a private soldier, 
from the guard posted upon any smt of ground, 
to stand and watch carefully for the security cf 
the said guard, or of any body of troops, or 
post, and to prevent any surprise from tlio 
enenw. 

CBiNTRALyhrces, the powers which cause 
a moving body to tend towards, or recede 
from, the center of motion. 

CENTRIFUGAL /orce, that by which all 
bodies that move round any other l>ody, in a 
curve, eudeavwr to fly off from the axis of 
their motion in a tangent to the periphery of 
the curve, and that in every point of it. 

CENTRlPETAL/orce, that force by which 
a body is everywhere impelled, or tends 
towards some point os a center; such are 
gravity, or that force whereby bodies tend 
towards the center of the earth; magnetical 
attraction, whereby the loadstone draws iron ; 
and that force, whatever it be, whereby the 
planets are continually drawn back from 
right-lined motions, and made to move in 
curves. 

CENTRISCUS, in ichthyology, a genus of 
fishes belonging to the order of.ainphibianantcs. 
There are two species. 1. The sciitatns, which 
has^ its back covered with 0 smooth bony shell, 
which^ ends in a sharp spine, under which is 
the tail, but the back nns are between the tail 
and the spine. It is a native of the East 
Indies. S. The scolopax, has a rough sca- 
bvcAbody, and a straight extended tail. It 
has TWO belly-fin^ with four rsys each, and 
iiBS'^ no teet1u||^It is^found in the Mcditer- 

CENTUNCULUS, a genus of plant# called 
by some anagaUidiaetrwn, and by others a 
mcies of ana^aUie. It belongs to the tetran- 
diria monogynia class of plants ; the flower is 
monopetaloiia the tube globose, and the limb 
dirided into four oval se^ents : (he fruit is an 
nnilocular capsule, containing several roundisb 
seeds. There is one species, annual. 

CENTURION, among (he Romans, an 
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officer lo the Infiiiitiy, who Mnnuuided a cen- 
tury or a hundred men. • 

C£PHALANTHU.<^ agewuofihe.tetniii^ 
dria iqonogynm class oi plants ; the corolla a 
• intigle petal, the tube slender; the HmbdMded 
Into four parts; the fruit an oblong capsule, 
containing only one c^ll ; the seeds are nnmer- 
6ns and <4>long. There are five species, trees 
and shrubs of Chinn. "" 

CEPHALIC n^omna, are remedieo for 
disorders of the head. 

Cbphauc vein. See Anatomy. 

CERAMBYX, a genus of beetles, the cha^ 
racters of which are ; the antenme long and 
setaceous; the thorax oblong, rounded, and 
pointed at each extremity. Under this jgenus 
IS comprehended the capricom-bcetle. There 
are 83 species. 

CBRASTHJM, house-ear, a genus of the 
decandria j^ntagynia class of plants, the 
flower of which consists of five bifid petals ; 
and its fruit is a very loi^ unilocular pod, con- 
taining numerous roundish seeds. There ar^ 
18 species of this weed. 

CERATE, in pharmacy, a medicine nsed 
externally in several diseases, emcially diose 
of the skin. It is generally of four sorts, the 
white, the yellow, the cicatrizing, and the mer- 
curial cerate. 

CERATOGARPUS, a genus of the mo- 
ncecia monandria class of plants, having no 
petals, and a small, compressed, bicomate 
seed, not unlike that of bidens. 

CERATONIA, the carob tree, or St, 
John^s Bread, a genus of the triefleia order, in 
Um polymmia class of plants, and in the natu- 
ru method ranking under the 33d ordci\ 
lomentaceoe. The calyx is hermaphrodite and 
qninquepaiiite ; there is no coroUa; the sta- 
mina are five ; the style is filiform ; the lego- 
men coriaceous and polyspennous. It is also 
dicecious, or male and female distinct on dif- 
ferent plants. 'Fhere is but one species, viz. 
Ceratonia siliqaa, a native of Spain^ of some 
parts of Italy, and the Levant It is an ever- 
green, and grows in the hedges. 

CERATOPHYLLUM, a genus of the 
polyandrin order, in the moncecia class of 
plants, and in the natural method ranking 
under the 16th order, inondatie. There are 
two specie^ of no note. 

CERBERA, a «nus of the monogynia 
order, in the pentanoria class of plants, and in 
the natural method ranking under the 30th 
order, contortn. The fruit is a monospermous 
plum. Of five, the most remarkable species 
IS, Cerbera atrouai, a native of the warm parts 
of America. 

CERCELE, in heraldry. A cross cercele 
is a cross which, opening at the ends, turns 
round both ways like a ram's bom. 

CERCjUS, the iuoas tree, a Mnus qf the 
monogynia order, in the decanoiria chifis of 
plants, and in the na^ral^piethod ranking 
under the 33d order, lomentaceae. There are 
only tiro species, both deciduous. The most 
remarkable is, Cercis Canadeasis, or Canadian 
cercis ■ it will grow to the height of twenty 
feet in some places. The flowers are often 
eaten in Ballads, and aflbrd an excellent pickle. 

CEREBELLUM, in anatomy, the mnder 
part of the brain. &e Anatomy. 
CEREBRUM. See Anatomy. 

CERINTIIE, MONEY WORT, a genus of tlie 


UMogynia qi^, fn the penfandila claM'of 
{Hants, and m tho natnml- method raidung 
under the 41st order, asperifolin. There are 
two species, natives fif Oqrmany, Italy, and « 
the Alps. They are low annual planty, with 
pumle, yellow, and red flowers. 

CEMCM, a new metal obtained firom a 
fossil found in Sweden^ to ymich has been 
nven the name of Cente. This fossil oocure. 
disseminated or massive ; it is of a flesh red 
colour, mom or less deep, with sometimes a 
ehade of yellow: it is srtni-tnmsparent : its 
flresh ftai^re has coneidmble liuptre. It 
strikes Are with steel with difficulty : is not at- 
tracted by the mmet: its specific gravity ie 
firom 4J to 4.9. Exposed to a strong beat it 
does not melt, bnt loses 6 or 6 per cent of 
weight, becomes friable, and acquires a bright 
yellow colour. 

CERTHIA, the creeper, or ox-eye, awnoe. 
of birds belonging to the order of pics. There 
arc 50 species, the principal of which are, 1. 
The fitmiliaris, or commoa ox-eye, which is 
grey above and white below with brown wings,, 
and white spots on the prime feathers. This 
bird is common in our island andranawitii 
great facility on the bark of a tree. Its food 
IB chiefly insects, the eggs, which are gene- 
rally five, .are ash-coloured. 2. The hook- 
billed green creeper is a native of the Sandwich 
islands. The inhabitants of which make use 
of its feathers to form their ornamental dresses 

3. The pusila is of a brown colour wiili a gloss 
of copj^r, and white beneath. It is a native 
of the Cape of Good Hope, and fond of honey 

4. The Loteni, or Loten's creeper, has the 
upper parts of a green gold colour. This ele- 

r nt bird inhabits Ceylon and Madagascar 
Hie cerulea or blue creeper, has the heaa 
of a fine blue, and on eaw side a stripe of 
black in which the eyes are seated : the rert of 
the bod^ia a violet blue, except the chin and 
throat, which are black. Its nest resembles a 
rotort and the neck is a foot long. 6. The 
sannio or mocking creeper, is about the size of 
a thrash. The head is inclined to^ a violet 
colour, and Uie general plumage is olive green. 
It is an inhabitant of New 2Sraland, it has the 
focolty of imitating the notes of other birds. 

CERTIORARI, an original writ, issning 
oot of the court of chnneety or the lung’s 
bench, directed to the inferior courts, com- 
manding them t} ceitify or to return the records 
of a cause depending before them, to the end 
the party may have the more sure and speedy 
justice before the king or such justices as ha 
shall assign to determine the cause. 

CERVICAL nerves, in anatomy, are eight 
pdr of nerves, so called as having their origin 
in the neck. 

CERUMEN, is a viscid yellow-coloured 
lk|aid secreted by the glands of the auditory 
canal, ^hich gradoally becomes concrete by 
exposure to the air. It has an orange-yellow 
Golour and a bitter taste. When siighily 
heated upon paper, it melts, and stains the 
paper like an oil ; at the same time it emits a 
slightly aromatic odonr. 

CERUSE, or CsRusz, white-lead, a sort cf 
calx of lead, made by exposing plates of that 
metal to the vapour or vinegar 
CERVUS, the stag or deer-xind, in 
zoology, a genus of quadrupeds of the order of 
the pecoiR. The generic character is : horns 
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Holid, covered while fomur witii ii hairy akto, rib^ eitradina fchflw to eyeai 

growing from the t<^, nak^, annnah bmnc^d. A task di^nda iitmi each side of the 
ISront teeth in the lower jaw, etohi Canine jaw. |4. Ccnrns goinenna, or grey of 

s^teeth, none ; sometimes single in the upper the size of n cat, and of a gmy colooa uwr- 
jaw. . spersed with black ^pots and linea. . It u a 

liie following are the most remarkable native of Africa. ^ ^ 

species. 1. ^Cerviis alces, or elk. This is the CESARE, amona Ippcians, (me of the 
largest of tti4 genus, and when tall grown is modes of the wcond figure of syllogisms; the 
nb^ the size of a horse. The neck is short minor proposition of which is a univemal 
nnd thick ; the head large, the horns spreading afflrmatiYe, and the other two universal n^ga- 
ifito a broad palmated form. It is an inoflen- tives. 

sive animal and feeds on the boughs of trees. CESTRUM, BASTARD JARinifB, a ^aa of 
female has no horns. In Europe tlie elk 4fae monogynia order,, in the pentuifrja class 
is chiefly found in Sweden, Norway, and of plants, in the natural method ranking under 
Russia; and the laigcst are in Siberia. In 28tii order luridas. Hie corolla is funnel- 
America they are most common in Canada, shaped ; the stamina sending out a little tooth 
where they are called moose^deer.^ 2. Cervtis about the middle. There are six species, all 
tarandus or reindeer, is an inhabitant of the natives of the warmest paita of America: so 
northern regions, chiefly in Norway, .Lapland, cannot be preserved in this country witliont 
Greenland, and in Siberia. The height is artificial heat They are flowering shrubs, 
about five ieet, and the legs are sliortcr in pro- rising in height from five to twelve feet, with 
portion tlian those of the stag. The general flowers of a white, or pale yellow colour, 
colour is brown above, and white beneath; CETCS, in astronomy, a constellation of 
blit, as it mows older, it becomes of a grey- the southern hemisphere, comprehending 
white. The horns are long and slender, mid twenty-two stars in Ptolemy’s Catalogue, 
they besides have a pair of brow antlers with twenty-one in Tycho’s, and in the Britannic 
tips which expand forwards. The Laplanders Catalc^e ninety-seven, 
use this animal for various purposes. 3. Cer- In this constellation is a variable star which 
YUS elaphiis or stag, is of an elegant figure. It appears and disappears periodically, 
varies in diflerent climates both in size and CETE, the seventh order in the mammalia ' 
colour ; the general height is three feet and a class of animals ; the characters of vAnch are, 
half, and the colour a reddish brown. The breathing apertures on the head, tail horizontal, 
usual niimlier of branches in the horns of a no claws. The animals of this order are ail of 
well grown stag^ are six or seven. It generally the whale k^d. 

casta or sheds 4ts horns in March, and at the Cetaceous fish, like land-animals, breathe 
end of June they are full grown. 4. Ccrvns Iw means of lungs, being destitute of giBa. 
dania, or fallow deer, is smaller than the stag. This oblim them to rise frequently on the snr- 
nml of a brown-bay colour and whitish beneath, face of tiie water to respire. They have tlie 
.5. Cerviis Viiginianos, Viiginian deer, is a na- power of uttering sounds ; and like land-ani- 
tive of North America, where it associates mals, they suckle their young, 
with its own tribe in great numbers^ In si^ CHiEnOPHYLLUM, chervil: a genus 
it resembles the fallow deer, and the colour is of the digynia order,- in the pentandria class of 
a light brown. 6. Cervus axis, or spotted axis, plants ; and in the natural method ranking 
is a beautital species, about the size of the under the 45th order, umbellatas. There aro 
fallow deer, and in colour a light rofods brown, ten sj^cies, two of which, called cow- weed , 
marked with white spots. It is an eastern and wild chervil, are weeds common in many 
animal. 7, The middle axis ; this appears to places in Britain. The roots of the first are 
be only a •'ariety of the preceding, and is in poisonous ; the flowers afford an indifferent 
size between the spotted axis and the great yellow dye ; the leaves and stalks a beautiful 
axis. The colour is tlie same as the former, green. 

but without spots. It U a native of Ceylon, CHiETODON, a genus of fishes belonging 
Borneo, CeleMS, and Java*. 8. Great axis, to the order of thoracici. The teeth are very 
The existence' of this vai^y is ascertained bv numerous, thick, setaceous, and flexile ; the 
a pair of l^orns in the Britisn Museum, which rays of the gills are six. The back fin and the 
measure two feet nine inches in lengtl:. It is fin at the anus are fleshy and squamous. There 
supposed they were brought from Gi ylon or are 33 species. Theznost remarkable is the 
Borneo. 9. Cervus pygamis, or tailless roe is aemninatas, or shooting fish, having a hollow 
a native of Kiissiu and Sineria. It resembles cylindrical beak, ft is a native of the East 
tlie roebuck, but is larger, and, instead of n tail, Indies 

has a broad ciitaneoas cxcresceuce. 10. Ccr- CHAFF, in amcuUnre, the husky substance 
vus Mcxicanns, oi Mexidun roe, is of a reddish of corn sepmated from the grain niter thresh- 
colour spotted with white. 11. Cervus iiorci- ing by the process of winnowing, it also signi 
iiius, or porcine deer, has slender hoids, thir- tics the rind of corn, and likewise straw ent 
teen inches long: the height of the animal is small for the use of iRttlc. 
two feet two inches : the body thick and tlie CHAIN, a leries of several rings, links 
colour brown. 13. Uervua capreolns, or com- fitted into one another. Chains are mde of 
inon roe, is of a reddish brown colour, three various metals, sizes, and forms, tar different 
feet nine inches long, height 3 feet 7 inches, uses* A gold chain is one of the budges of dig- 
aiid the len^ of tfie horns six or eight inches, nify of the Lord Mayor of London. It is also 
It is an inhabitant of Europe and Asia. 13. the badge of office of the Sherifl^ but only 
Cervus mun^ac, or rib-faced deer, is a native of while in office. 

Java and Ceylon. It is leM than the roebuck. Chains, in a ship, those irons to which tlie 
and what ^^ncipally distinmiishes it is the shrouds of the masts arc mude fast to the chiUu 
appearance of three longitudinul subcutaneous walls. 
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’CnAlN sk6i, two boHeti ft «ham b«. 
tween them. They afe used at sea to shoot 
down jrards or masts> and to cut the ahrouds 
or riggs^ of a ship. 

• * ' CHAiifpuinp. See Pomp. 

Chain, in sorveyina, a mmure length, 
made of a certain mun^r of links of iron^wire, 
serving to take the distance between tn^p or 
irtocB places. Odiiter's chain is of 100 such 
links, each measaaitf 7^ inches, and conse- 
quently equal to 66 feet, or four poles. 

GHAINIVORK, is a term aroUed to those 
articles of mannfectore in whicn any kind of 
cordage or thread fe hnkcd together in tlie form 
of a chain, tliis term of course includes the 
process of tambouring ; all the varieties of lace 
manufectur^ hosiery, net-making. &c. 

chalcedony, in natural history, a ge- 
nus of semi-pellucid gems, of an even texture, 
and a semi-opaque and crystalline basis, varie- 
gated with difterent colours. Of this genus 
there are a great many spedea, as the bluish 
white, the brownish bmck, and the yellow and 
red chalcedony. 

This stone is found in many countries, par- 
ticularly in Iceland and the Ferro islands. 
When striped white and black, or brown al- 
ternately, it is called onyx; when white and 
grey, chalcedomx^ 

CHALDRON, a dry measure, consisting of 
thirty-six busTiels, heaped up, but on 'ship- 
Imard, twenty-one chaldron of coals are allow- 
ed to the score. The chaldron should weigh 
two thousand pounds. 

CHALK. A very common^ species of cal- 
careous earth, of an opaque white colour, very 
soft, and without the least apiiearance of a {X)- 
lish in its fracture. It contains a little siliceous 
earth, and about two per cent, of clay. Some 
specimens, and perhaps most, contain a little 
iron. 

Chalk (black), ^ Drawing slate. The 
colour of this mineral is gr^ish or bjuish-black. 
Massive. Tho principd fracture is gKni mer- 
ging and slaty, the cross fracture dull, and fine 
earthy. It is in opaque, tabular fragments, 
stains paper black, streak glistening, and the 
same colour as the surface ; easily cut and 
broken. 

CHALLENGE, in law. is an exception 
made by the party put on nis trial to jurors, 
either lo civil or criminal canscs. In coses of 
treason, the prisoner may challenra to Uie nuiu- 
l^r of twenty-five, but in murder and other 
felonies only twenty. 

CHALYBEATE, a term used to denote 
niineral waters which are impregnated with 
iron. 

CHAMiEROPS, the dwarf palm, or little 
palmetto, in botaiw, a genus of the natural 
order of palmiu.^ Hermai^rodite calyx tripar- 
tite ; corolla triiietalous : stamina six ; pistils 
three,^ and tliree monosiiermous plums, l^e 
male is a distinct plant, and also the herma- 
phrodite. Of the three species the principal is 
the chaftiierops glabra, a native ol the West 
Indies, Asia, and Africa. The leaves are 
broad and spread like a fan. Tliey are 
used to cover huts with in some coqniries. 

CHAMBERLAIN, an officer cliaiged 
witli the munugenieot and direction of a 
eluimber. 

There arc almost as many kinds cf chamber- 


hlns as cliniq|>erB^ the principal of wbfeh an 
as follow: 

Chamdsrlain, Lordjttf gnat 9r&am, the 
sixth great officer o# the crown ; to whom be- 
long lively and lodging intlsvkiiw’s oourt; 
aao^thero ore certain fees due to Inm Rom each 
arcbbiifhop or bishdp when they pprfbrm their 
honnge to the kiog: and from all peers at 
their creationf on ooiog their homage.' This 
office is hereditary. 

Chamberlain, Lord tf the Homeho^ aft 
officer who has the oversight' and direction of 
all the officers belonging to the King’s cham- 
bers, except the precinct of the king’s bed 
chamber. 

Chamberlain of London, keeps the city 
money, which is laid up in the chamber of 
London : he also presides over the aflairs of 
niasters and apprentices, and makes free of the 
city, &c. His office lasts only one year ; but 
the same jierson is usually re-chosen, unless 
charged with any misdemeanor in toe manage- 
ment of the aftairs of hiaoffice. 

CHANCE, is more particnlariy used for toe 
probability of an event; and is greater, or 
less, according to the number of chances by 
which it may happen, compared with the num- 
ber of chances by which it may either hapiien 
or fail. .Thus, it an event has three chances to 
happen, and two to fail, toe probability of its 
happening may be estimated j, and the proba- 
bility of its failing J. Therefore, if toe proba- 
bilities are added together, toe sum will be 
equal to unity. 

If the probabilities ore nnef;|Via1, there^ are 
odds for, or against, the' hapiiening or failing, 
which odds are proportional to tho number ol' 
chances for happening or failing. 

The expectation of obtaining any things is 
estimated Dy toe value of that thing^ultipTied 
by the prq|)ability of obtaining it risk of 
losing any thing is estimated by the value of 
tout toing, multiplied by the prooability of los- 
ing it If, from the expectations which the 
gamesters have npon the whole sum deposited, 
the sums they deposit are sobtracteu, there 
will remain the gam, if the difierence is posi- 
tive ; or the loss, if it is negative. ^ Again, if 
from the respective expectations which either 
gamester has upon toe sum deposited by his 
adverwry, toe risk of losing what he himself 
deposits is subtracted, there will likewile re- 
main his gain or loss.* 

If there is a certain number of chances by 
which tlie possession of a sum can be secureci, 
and a certain number by which it may be lost, 
iliat sum may be insured for timt part of % 
which shall be to toe whole, as the number of 
chances there are to lose is to the number of 
all the chances. 

If two events haveftio dependence on each 
other, so that p be Hie number of chances by 
which toe first may liappen, and q the number 
of chances by which it may fail : and likewise, 
that r be the number of ch^ces by which the 
second may happen, and s the number of chan- 
ces by which it may fail : inulfiply p-\-q by 
r-f-s, and the product will 

contain all toe cnances by winch tlie iiappen- 
ing or failing of the events may be varied among 
one aiiotlicr. 

Hence it follows, that if a fraction expresses 
the probability of an event, and another free 
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^on (he probobilitj of another erent, and these 
jijro' events are independent, tno probability 
jthat these two events will happen, will be the 
M product of the two fractions. 

CHANCELLOR, an officer supposed ori- 
ginally to IdSve been a uotaiy or scribe 
under the emperors: and named cancella* 
rius, because he sat behind a lattice, called 
cancelliis, to avoid being crowded by the 
people. 

« Lord high chancellor of Great Britain, or 
lord keeiier of (lie great seal, is the highgrt ho- 
nour of the long robe ; he is the first person of 
the realm next after Uie king, and princes of 
the blood, in all ciril affairs ; and is the chief 
adniinistrntor of justice next the sovereign, be- 
ing the judge of the court of chancery, which 
is styled a court of equity. The jurisdiction of 
this court is of vast extent Almost all cniises 
of weij^ht and moment, first or last, have tlieir 
determination here. This court* will not re 
tain a suit for any thing under 10/. value, ex- 
cept in cases of cluipjty, nor for lands under 
40s. per aniinni. 

Chancellor of tho exchequer, an officer 
who presides in that court, and takes care of 
the interest of the crown. Ho is always in 
coinmission with the lord treasurer, for the, 
Ictliig of crown lands, &c. and has power, 
with others, to compound for forfeitures of 
lands, upon penal statutes : he has also great 
authority in managing the royal revenues, and 
national finances. 

Chancellor qf the order cf the gorier, is an 
officer who aeals the commissions and man- 
dates of the chapter ; keeps the register of (heir 
proceedings ; and delivers acts tlicreof under 
the seal of their order. 

Chancellor of an universiig, is tie who 
seals the diplomas, or letters of degrees, pro- 
vision, &c. ^ven in the university. 

The chancellor of Oxford is uJimlly one of 
the prime nobility, chosen by the members uf 
the iini\ersiW in convocation. 

CHANCERY, the grand court of equity 
and conscience, instituted to moderate the ri- 
gour of the other courts that aie bonnd to the 
strict letf^^r of the law. 

CHANNEL, in hydrography, the deepest 
part of a river. Harbour, strait. See. which is 
most convenient for the track of shipping ; also 
nn npn of the sea running between an island 
and the main or continent, as tho British 
Channel. 

CHAOS, in xoology, a genus of insects be- 
longing (o the order of zoophyte. The body 
has no coming, and is capable of reviving 
alter appearing to be dead for a considerable 
time. It has no joints, or external organs of 
sensation. There are five species, 'mostly 
obtained by infasionsLof different vegetables 
in water, and only discoverable by the mi- 
crosGoue. 

CHARACTER, in a general sense, deno(q|i 
any mark whatever, serving to represent eitlufir 
things or ideas ; lSos, letters nre characters, 
types, or marks of certain sounds, words, o • 
iaeo8,&c. * 

Character ia also nsed in several of tlie 
arts, for a symbol, contrived for the more con- 
cise and immediate conveyance of the know- 
lei^c of thim 

CHARgkQRTUS, in ooiithology, a genus 


belo^'ng to ilw order of grailm. * Among the 
Qiecies, of which tliere are dT or 28, are, 

]. Tho Alexandriiis, or Alexandrian do^ 
trel, is of a brownish colour, with the fore- 
head, collar, and belly white ; the prune taih 
feathers are white ; and the legs are black. 
It is about the size of a lark, and lives upon 
insepto. * 

SL' The ABlgyptius hasa black streak on the 
breast white eye-brows, the prime tail feamera 
streaked with black at the 'points, and blueish 
legs. It is principally fonnd in the plains oi 

The morinelhis hag an iron- coloured 
breast, a small white streak on the breast and 
^e-brows, and black legs. It is found in 
Uambridgeshire, Lincolnshire, and Derby- 
shire. 

4. The plnvialis is black above, with green 
spots, white underneath, and the feet are ash- 
coloured, It is the green plover of Ray, and 
is a native of Europe 

5. The cedicnemus, or stone curlew of Ray, 
is of a grey colour, with two cf the prime 
wing-fcatiiers block, but white in tlie middle 
it has a sharp bill, and ash-coloured feet ; and 
is about the size of a crow. In Hampshire, 
Norfolk, ond LiiicoIil it is called the curlew, 
from a similarity of colours to the curlew 
These birds feed in tiic night on worms and 
caterpillars: they will also eat toads, and 
catch mire. 

CHARCOAL is wood burnt through, and 
suddenly extinguislied by being covered witli 
fresh earth, ft is perhaps one of the most 
durable sabstonces with which we are ac- 
quainted, not being decomposed either by the 
air or the water. 

The chief use to which charcoal is applied 
is fuel, but it is also employed as a tooth pow- 
der, to purify tainted meat and w'uter.^ For 
the first process no mode of preparation is ne- 
cessary, and for the otliers it is sufficient to re • 
dace to a powder. It forms an indispensa- 
ble constituent in the manufacture of gun^ 
powder. 

CHARGE, in gunnery, the quantity of gun- 
powder and ball wherewith a gun is loaded. 
Ibe rules for chaining laige pieces in war are, 
that the piece be first cleaned or scoured with- 
in side ; that the proper quantity of powder be 
next driven in and rammed down : care being 
token, that the powder in ramming be not 
bruised, becanse that weakens its effect ; that 
a little quantity of paper, hay, lint, or the like, 
be rammed over it : and tliat the ball or shot 
be intruded. If (he ball he red-hot, a tampion, 
or trencher of green wood is to be driven in 
before it The weight of the powder neces- 
sary for a charge is commonly in a subduplc 
pr^rtion to that of the ball. 

Charcb, in heraldry, is applied to the 
figures represented on the esenteneon, by which 
tile bearers are distinguialied from one ano- 
ther. 

CHART, or hydrographical map, is a repre- 
sentation or a part, or tlie whole cf the water 
on tlie surface of the earth in piano. See the 
article Map. 

CHARTAt magna, an ancient instrument, 
containing several privilcgee and liberties 
granted to the church ond state by Edward 
the Confessor together with others relating to 



the thmlal lawt of WilUam the Conoiieror, 
granted bjr Henry f. all confinned by the rac- 
ceedinir nrincee. , 

CHfiCK, or cheeh roU, a book containing 
• cthe names of such persons as are attendants 
and, in pay to the king^ or other great persmi- 
nges. ^ 

Ckrh pfihe Chbok, in the king's household, 
has the check and control of the yeomen of tlie 
and all the ^shers belonging to tlie royal 

Checks, or drafts, on bankers, are bills 
made payable to Uie bearer by those wlio hold 
money m the banker’s hands. They are 
eqiMlIy negotiable with bills, although,, strictly 
making, not due before payment isdemandeo. 
Checks ought to be presented for payment on 
the day they are received. 

CHECKY, in heraldry, is when the shield, 
or a part thereof, as a bordure, &c. is divided 
into chequers or subarea. 

CHEEKS, among mechanics, are those 

J iieces of machines that are double, and per- 
ectly alike. 

Cheeks, in ship-building, two pieces of tim- 
ber, fitted on each side of the mast, at the top, 
serving to strengthen the mast there, and hav- 
ing holes in them, called hounds, through 
which the ties run to hoist the yards. Aim 
the uppermost rail, or piece of timber in the 
beak of a ship. 

CHEIRANTHUS, stock aiUiftower, and 
wallfUnosr : a genus of the .S9th natural order, 
siliqiiosa, and belonging to the tetradynamia 
class of plants. There are 22 species, of which 
the following are most worthy of notice. 

1. Cheiranthus annuns, or ten weeks* stock, 
with an upright, woody, smooth stalk, divided 
into a branchy head, with spear-shaped leaves, 
and all the branches terminated by nume- 
rous flowers, of different colours in different 
varieties. 

2. Cheiranthus cheiri, or the common wall- 
flower, &c. • 

^ 3. Cheiranthus incanus, the hoary cheiran- 
thus ^rows from one to two or three feet hi^h, 
of different colours in different varieties. 
The two last sorb are very har^ evergreen 
biennials or perennials ; but the first must be 
continued by seed sown every year. 

CHEKAO, a kind of paste, prepared by 
calcination and trituration from a hard stony 
substMce. The Chinese use the chekao in 
drawiimthe elegant figures we see in the wholly 
white China ware, which they afterwards var- 
nish in tlie common way. 

CHEfJDONirjM, cthndine, homed or 
prickly poppy: a genus of the monogynja 
order, in the pentandria class of planb : and in 
the natnral method ranking under tne 27th order, 
rlimudeee. The corolla js tetrapeblons, the 
calyx dinhyllous, the siliqua unilocular and 
linear. There arc five speciea One of them, 
viz. chelidoniura m^os, grows on old walls, 
among rubbish, and in waste shady places. It 
is of a bluish green colour ; tlie root of a deep 
red ; and both contain a gold-coloured juice. 
The juiee bkes off warb ; and cores tetters, 
rio|^worma, and (he itch. 

CHBLONE, ih botany, a genns of (he an- 

S gidsperniia order, in the didynnniia class of 
lants ; and in the natural iiietnod ranking lin- 
er the 40th order, personates. IVre are five 
species, all natives of North America. 


GHEMtSiTRY b tho science wbteh foveit)* 
ggles the composition of material si^stenoes^ 
and the permanent chimges of constitotioD 
which their mutual actions produce. . o 

In no science does modern improvement ap- 
pear so con^icnoiis ; and in none can it boast 
of so elusive utility as in chemistry. Sncl^ 
indeed, is the present state of cbeimcal sci- 
ence, ihatit mi^t be pronounced perfect, were 
it not that the progress which it is making at 
the present hour, seems to point out the absOf- 
dity of attempting to circumscribe it within 
any limits whatever. 

Writers on this subject vairfrom each other 
considerably with regard to the order in which 
they treat its difierent parte.- In the earlier 
works on chemistry, the operative part usually 
precedes the theoretical. Some writers treat 
of compound bodies, and deduce their compo- 
nent parb in the way of analysis ; while others 
begin with the habitudes or powers by which 
the several changes are eflected. But it must 
be acknowledged that every one of the pheno- 
mena of chemistry is, notwithstanding the bril- 
liant discoveries already made, still sufficiently 
complicated to rendCT it refcrrable to various 
topics of consideration ; so that, generally 
speaking, it is a nlatter of little moment to 
which of these our attention is first directed. 
Without, therefore, deciding as to the respec- 
tive merits of these different methods of proce- 
dure we shall, in the following brief outline, 
adopt that w'hich to us appears die most natu- 
ral, commencing with the smpls suhstattces. 

By simple suostances, in a Chemical sense, 
are to be understood these bodies which have 
not hitherto been decompounded. Many sub- 
stances, denominated simple by the old chem- 
ists, have been, by the moderns, clearly ascer- 
tained to be compounds ; such, for instance, is 
atmospheric air ; and such also is water. Se- 
veral substances also, which, but a few years 
ago, were considered as simple, have been 
decomposed by Sir H. Davy,^ and their 
component parb satisfactorily exhibited to the 
senses ; of this description are tho alkalis and 
earliia. 

SIMPLE BUBS^NCBS. 

These may be said to be, Simple svpfiorf. 
ere of combustion, 3. Sitnple eombwiMes, 

3, Simpls^ incombustiblss. 4. Metals, 

SIMPLE SUPPORTERS OF COMBUSTION. 

]. Oxygen. This sub^nce is so named 
from two Greek words which signify the^ pro- 
duction of acid, as one of ib properties is the 
formation of acids by combining with different 
substances, termed the bases of (he acids. 
Oxygen is one of the ngost important agenb in 
nature ; there is hardly any process, natural or 
artificial in which it has not a shave. Tho 
principal sources whence it is obtained are air 
and water : in air it is combined with nearly 
one third of ib weight of diydrogen : in water 
it is united with azotic, or nitemn ras, and 
forms about | of the atmosphere,rae other |ths 
are nitrogen. • , 

It is, however, obteined in the grratost 
abundance by submitting^ tiie black oxide of 
manganese to a red heat in an iron rctovt ; al- 
most all the metallic oxides will give out oxy- 
gen; but when it is'wanted in a state of great 
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parity it shoald be obtained from ozymanate 


of jMtask 

Ozygen gas possesses tlie mechanical pro- 
' perlies of common air : it is tenned a supporter 
of combustion, because allhongli not inflammable 
itself it is the most powerful supporter of com- 
bustiU . ^ . 

2. Chlorine. This substance was first dis- 
covered by Schecle, who called it dtph/oj/isii^ 
^ted munatie acid. 

Like oxygen, it has an affinity for a ^at 
number of bodies, and uniting with them, forms 
compounds of a peculiar nature ; it has been 
found by the experiments of 8ir U. Davy to 
be destitute of oxygen, and yet is in soma re- 
flpects a more powerful supporter of combus 
tion than oxygen itself. Chforinc is obtained 
by distilling a mixture of black oxide of man- 
fpinese with muriatic acid. When this mixiuro 
IS heated, a green coloured gas rises from 
it, which may be collected in the common way 
over water. Several substances, as phospho- 
rus, antimony. &c. lake lire of their own accord 
when plunged into this gas. Tiic term chlorine 
was assigned to it by Sir H. Davy ns descri|>- 
tive of its colour. 

SIMPLE COMBUSTIBLES 

1. Hydrogen, which like oxygen, is a gas> 
and was iirst called inflammable air : its disco- 
very belongs to Mr. Cavendish. It is the liglit- 
est of all gaseous bodies ; is colourless, inviji- 
blc, and possessesthe mechanical properties of 
air. Hydre^p may be obtained by putting 
some clean iron-tilings or small chippings into 
a glass retort, and curing over them sulphuric 
acid diluted with uirice its bulk of water. A 
violent effervescence instantly takes place ; gas 
issues in abundance from the beak of the re- 
tort, which may be received over water. This 
gas, although combustible when in contact with 
atmospheric air, extinguishes a taper, or even 
lighted phosphorus when immersed in it. Its 
specific ipnvity is 0.0694 ; and from its great 
levity it is used for inflating baloons 
2. Carbon, in its purest form, is known only 
in ^^.diaoiond ; but it may bo procured in a 
state of charcoal burning a piece of wood 
covered with sand, in a crucible. Charcoal, 
the combination-'wiUi which we arc the most 
familiar, is the coaly residuum of any vegetable 
that has been burned in close vesseh. It is 
generally black, sonorous, brittle, V'jr>'ti^ht, 
and destitute of teste or smell. Chare n.'d is a 
powerful antiseptic, has great affinity lor oxy- 
gen, is unalterable and indesfmctible by age, 
and, if air and moisture be excluded, is not 
affected by the. most, intense heat. 

Pfu^knrus. This substance is obtained 
by pouring ncetute of U^d into urine, and dis- 
tilling the white powder which precipitates, 
with some charcoal, in an earthen Retort, by 
means of a strong beat. The beak of the re- 
tort must be inserted in water ; the phosphorus 
will drop into theewater like melted wax. 
PhosphorOB, when pure, is acnii-tmnsparent ; of 
a yellowish cRoiir : it is soft, and may be cut 
with a knife. Itsnelts at the temperature of 
99^. When exposed to the air it emits a white 
smoke, which in the dark is luminous. It must i 
be kept in phials of watei*, closely corked up. i 
The compuiinds which phosphorus forms wite 


4; Sufyhur, This is one of those combaxti 
ble snbstances which have the greatest tenden- 
Gv to Gombination. It is a hard brittle siib- 
etence of a yellow colour, and with little taste. 
It is a non-conductor of electeicity ; and be- 
comes electric ncgatimly by friction. Ak the 
heat of 170^ it rises up in the form of a fine 
white powder, well known by the name of 
flowers of sulphur. 

5. Boracium. This substance wfls disco- 
vered by Sir H. Davy. To procure it, equal 
parts of the metal called jpotesmiini and dry 
Doracic acid must, for a few minutes, be ex- 
posed in a copper-tube to a slight red heat. 
When cold, tlie moss must be washed out witii 
water, and the potash satnmte'd with murialio 
acid, and the whole Altered. Tho^ matter 
which remains must be washed and dried> and 
tliis is boracimn. It is of a dark olive colour, 
opaque, and brittle, and hag^me resemblance 
to charcoal. 

SIMPLE INCOMBUSTIDLES. 

The only substance under this head with 
which we are at present acquainted is azote, 
which is also called uiirogtn, Tlii.s gas is in- 
visible ; possesses the inecnmiicnl properties of 
air ; it neither supports flame nor aiiiiiml life 
and although iticombiisiLble, it is i-:ii)uble of 
being combined wifli oxygen gas. it eutecs 
into combination with but low substences. 


The compounds which phosphorus forms with 
otlier substances are aenomioated yho^ko- 
rets. 


Metals are distinguished by their peculiar 
lustre, called the metnliic lustre : they aro 
opaque, except gold, even in the thinnest 
plates to which they can be i^'dured. All the 
ohl metals arc heavier than water ; but some of 
the new metals discovered by Sir H. Davy are 
ligiiter than water. Th(‘y are the best conduc- 
tors of electricity known ; they are all soft, 
altliough some of then> have a capacity for 
OTeat hardness, whicli may be artificially pro- 
duced, as may also their elasticity. Some of 
them are malleable, while others are extremely' 
brittle ; some are ductile, and may be drawn 
into very fine wires, others are destitute of 
this property. Several of them take fire when 
heated, and bum with great splendour ; and al- 
most all of them may be burnt by peculiar con- 
trivances. 

The following are tlie principal metals now 
known. 

Of Gold. 

Oold is always found in nature in a metallic 
state. It is generally met witli in. grains, 
called gold-dust, mixed with tlie sand of rivers ; 
being carried away by them from the rocks 
and mountains, where it is found in leaves or 
rainiflcations, adhering to quartz, and otlier 
stones. 

It is of a rich yellow colour; and is tlm 
heaviest of metals, except plantino. It is 
not very hard wlien pure. It is tlie most duc- 
tile of all the metals. It cannot be oxidated by 
any heat of a furnace, but may by electricity 
and galvanism. 

Gold is not acted upon by any acid, except 
the oxygenated munatie, or nitro-murialic 
acids, which latter was called from this aqua 
regia, because gold was named by tlie lilchy- 
mists the king of fhe metals. With silver it 
forms an alloy of considerable ductility. Cop. 
per heightens ito ^olour, and renders it harder 
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Ih'n and lead considerably Impair its tenacity. 
With platina it forms* an alloy which is veiy 
ductile. With zinc it alTordB a brittle and 
hard mixture, susceptible of polish, ft unites 

* * well with iron, and hardens it remarkably. 

On account of its peculiar property of not 
tarnishing in the air, et is much iised for de* 
fendinz other metals ; and on account of its 
beautiful lustre, it is much employed in orna* 
ments. Its specific gravity is 19.3. 

Of Platina, 

Pore or refined platina is I 7 mnch the 
heaviest body in nature. Its sp. gr. is 21 . 6 . It 
is very malleable, though considerably harder 
than either gold or silver ; and it hardens much 
under the hammer. Its colour on the touch* 
stone is not distinguishable from that of silver. 
Pore platina requires a very strong heat to 
melt it ; but when urged by a white heat,^ its 
parts will adhere tocher by^ hammering. 
This properto, which is distinguished by the 
name of welding, is peculiar to platina ai^ 
iron, which resemble each other likewise in 
their infiisibility. 

Platina is not altered by exposure to air ; 
neither is it acted upon by the most concen- 
trated simple acids, even when boiling, or dis- 
tilled from it Its ore has recently been found 
to contain, likewise, four new metals, palla- 
dium, iridium, osmium, and rhodium ; which 
see ; beside iroittltad chrome. 

Of Si&fer. 

Silver is the whitest of all metals, con- 
siderably harder than mid, very ductile and 
malleable, but less malleable than gold; for 
the continuity of its parts begins to break 
when it is hammered out into leaves of about 
ilie hundred and sixty thousandth of an inch 
thick, which is more^ than one-tiiird Uiicker 
than gold leaf ; in this state it does not trans- 
mit the light Its specific gravity is from 10.4 
to 10 . 6 . It ignites before melting, and requires 
a strong heat to fuse it. The hrat of common 
furnaces is insufficient to oxidize it ; but tim 

* heat of tlie most powerful burning lenses vitri- 
fies a portion of it and causes it tp emit fumes ; 
which, when received on a plate of gold, are 
found to be silver in the metallic state. It has 
likewise been partly oxidized by twenty suc- 
cessive exposures to the Jieat of the porcelain 
furnace at Sevres. By passing a strong elec- 
tric shock through a silver wire, it may be 
converted into a black oxide ; and by a power- 
ful galvanic battery, silver leaf may be made 
to burn with a beautiful green light Lavoisier 
oxidized it by the blowpipe and qxygen gas : 
and a fine silver wire ourns in the kindled 
united stream of oxygen and hydrogen ^fases. 
The air alters it very little, though it is dis- 
posed to obtain a thin purple or black coating 
from the sulphurous vapours, which are 
emitted from animal substances, drains, or 
pntrafying matters. This coating, after a long 
series of years, has been observed to scale off 
from im^s of silver exposed in churches; 
and was round, on examination, to consist of 
silver united with sulphur. 

Cf Mercury, 

Mercury, called also <]^iiicksilver, always 
appears in a liquid state, injlie common tem- 
perature of the atmosphere; but in intense 
cold,^ as at 40 below zero, it becomes solid, 
and is then malleable, resembling silver, 

IS found in patore, sometim^ in a pure state. 


bat chlefiy onlted to salfdiiir, when it forms 
donabar ; and sometimes to silver. It is also 
united (o the acids, and to oxygen. It is 
mostly found in 8 pim%Dd South America.* 
Like other floids, it boils, and is converted 
into vapour. This t-proceas is employed to 
separate it from other substandes. It is acted 
upon by nu^ of the acids. It combines with 
sulphur and phosphorus; and forms alloys 
with most of the metals, which are then call^ 
amalgams. On this properto depend some of 
the methods of gilding and or silverii^ miirora 
When acted opon by heat and air for a long 
time, it absorbs oxygen, and is converted into 
a real oxide, callea preqipitate per ae, or red 
oxide of mercury. Whou the heat is increased, 
this oxide gives out its oxygen, the merenry r^ 
assuming its metallic appearance. When agi- 
tated long in air, mercury is converted into n 
black oxide. 

Of Palladium. 

This is a new metal, first found by Dr. Wol- 
laston associated with platina, among the 
grains of which he supposes its ore to exist, or 
an alloy of it with iridium and osmium, 
scarcely distinguishable from the crude platina, 
though it is harder and heavier. 

If crude platina be dissolved in uitro-moriatio 
acid, and precipitated with a solution of muriate 
of ammonia in hot water; the precipitate 
washed, and the water added to the remaining 
solution, and a piece of clean zinc be immersed 
in this liquid, till no farther action on it takes 
place : tlie precipitate now thpwn down will 
oe a black powder, commonly consisting of 
platina, palladium, iridium, rhodium, copper, 
and lead. The lead and copper may be sepa- 
rated by dilute nitric acid. The remainder 
being tlien digested in nitro-muriatic acid, and 
common salt about half thp weight of the pre- 
cipitate added on the solution, on evaporating 
this to dryness by a gentle heat, the result will 
be triple salts of muriate of soda with platina, 
palladium, and rhodium. Alcohol will dis- 
solve the first and second of these ; and the 
small portion of platina may be procipitated by 
sal ammoniac. The solution being dilated, 
and pruHsiate of potash added, a precipitate 
will be thrown down, at firat of a deep orange, 
and afterward changing green. This being 
dried, and heated with a little sulphnr before 
the blow-pipe, fuses into a globule, from which 
the sulphur may be expelled by exposing it to 
the extremity of the flame, and the palladium 
will remain spongy and malleable. 

It may likewise be obtained by dissolving 
an ounce of nitrate of potash in five of muriatic 
acid, and in this mixture digesting the com- 
pound precipitate mentioflod above. Or more 
simply oy adding to a jplntion of crude platina, 
a solution of prossiate of mercury, on which a 
flocculent precipitate will gradoally be formed, 
of a yellbwisb-white colour. This is prussiato 
of palladium, from which the acid may be ex- 
pelled by heat % 

Palladium is of a greyish-white colour, 
scarcely distinguishable mim platina, and takes 
a good polish. It is ductile and very mallca ble ; 
and being reduced into thin slips is flexible, 
but not very elastic. Its fracture^ is fibrous, 
and ill diverging strie, showing a kind of crys- 
talline arrangement In hardness it is sopenor 
to wronght non. Its specific gravity is fron 
ia9 to 11 A 
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Of Rhodium, c takei place, the iron is dissolved, end dttring Ute 

Rhodiam esists in crude platina, and^vas solution lar^ quantities of hydrojpiu gas esca)>e. 
discovered by Dr. Wollaston. It is of a white The •substances known by the nantes of 

t*-olonr ; no degree of heat that has yet been steel, and cast-iron, are combinations <vf .iron, 
applied to it is capable of melting it, of course with diiTerent degrees of carbon.^ 
many of its properties remain unknown. When Iron is one oftlie principal ingredients in 
iinitM with siilphur it is readily melted : and dyeing black, and in tbe«manufacture of writing 
it forma an alloy with most of the metals es- ink. Leatiier prepared by taVining with oak 
cept mercury. bark, is blackened by a solution of fulphatg of 

Of Iriditttn. iron. * 

^ Hiis substance was discovered by Mr, Ten- Qf Nickel, 

X .. Nickel is a metal of great hardness, of a 

unifom texture, and of a colour between silver 
and tin ; very difficult to be purified, aod mag- 
netical. It even acouirea polarity by the toiicTi. 

It is malleable, both cold and red-hot; and is 
scarcely more fusible than manganese. Its 
oxides, when pure, are reducible by a au6kieut 


nant in 1803. When cnide platioa is dis- 
aolved in nitro-miiriatic acid, a black powder 
remains, which preceding chemists supposed 
to be plumbago, but which Mr. Tennant ascer- 
tainea to be a compound of two new metals. 
This metal is in abearance like platina, and 
appears to be as dimcult of fusion as that metal, 


and even more so. It resists the action of the heat without combnstible matter; and it is 


acids ; it forms alloys with all the metals tried 
except arsenic. 

Cf Osmium, 

Osmium was also discovered by Mr. Ten- 
nant at the same time with the'preceding. It 
exista in the black powder precipitated dtiring 
t^ solution of crude platiuB. Its name is de- 
rived from its peculiar smell. It is of a dark 
grey or blue colour ; resists the action of all 


little more tainished hy heating in contact witii 
air, than platina, gold, and silver. Its succific 
gravity, when cast, is 84279; when toiged, 
8«fih8« 

Nickel is commonly obtained from its inl- 
phiiret,^ (he knfernickel of the Germans, in 
which it is generally mixed also ^vitb arsenic, 
iron, and cobalt. The alloys which it forms 

. . are but imperfectly known: they are brittle 

acids : is easily oxidized by lieat in the niid hard, and liave never been applied to any 
open air ; and may bo amalgamated witli iner- useful purpose. 

OfTin,dk 

Of Copper, Tin is of a fine white colour, with a shade 

Copper IS a metal of a peculiar reddish of blue ; it lias a slightly disagreeable taste, 
colour; hard, sonorous, very malleable and and when rubbed emits a peculiar smell. Its 
ductile, and of gre^ tenacity : specific gravity s|)ecific gra\ity when liaroiiiered is 7.^9. It 
from 8.0 to 8.% Besides its employment to quickly tarnishes when exposed to tlie air : but 
make ve^ls of capacity, and to sheathe the is not altered when kept under water. It is 
botom of ships, It is alloyed with zinc to the brightest of metals, and very ductile, 
make brass; it is combined with sulphuric but at the same time tenacious and flexible. It 
acid to form Roman vitriol ; and ito oxides are enters into combination with most other metals, 
enquoyed ID enamel painting, and in the manu- and its alloys are highly useful in the inanufac- 


factore of several colours. 

Of Iron, 

No metal is so widely diffused throiigli na- 
ture as iron, most mineral bodies or stones 
being tbond with an admixture of it. Sands, 
clays, the waters of rivers and springs, are 
scaredy ever perfectly free from it The parts 
of animal and vegetable substances also afford 
iron in the residues they leave after iiicinera- 

I- a: : ? 


i highly 1 

tore of hardware goods. 

^ Of Lead, ^ 

Lead is of a bluish white colour, and when 
newly melted is very bright, but soon tarnishes ‘ 
when exposed to the air. It is the softest of 
all tile metals ; it does not become harder by 
hammering ; it may be reduced to very thin 
plates, but its tenacity ond ductility are not 
considerable. The use of lead is very exten- 


tiom In its native stote iron is very scarce ; sive. Of the oxides of lead there ara ; I. the 


most iron being found in the state of oxide, 
in ochres, and bog-ores, and otiier earthy sub- 
stances. The magnet or load-stone is an ore 
of iron. 

Iron is of a bluish white colour, of consider- 


powder precipitated by potash from the nitrate 
of lead ; this is termed tlie yellow protoxide, 
which, when somewhat vitrified, coustitutHs 
litharge, and, when coiiibined with carboiiio 
acid, white lead, or ccrtisc. 2. When massi- 


able hardneM, and elasticity : very malleable, cot has been exposed for about48 horns to the 
MO exceedingly (ehacioiis. From the int<!>n8e flame of a reverberatory furnace it .becomes 
neat requisite to fuse 'it. It can only 1^ brought red-lead, or miuium. 3. If upon 109- parts 
into the shape requireiLby Imroniering. In a of red-led we digest nitric acid of the siiecific 
white heat it appears as if covered with a kind gravity 1.96, part of it will be dissolved, the 
of varnish ; and in tins j^to two pieces of it remaining part is peroxide of lead. The spe- 
when applied toother will adhere nmf may be citic gra^ty of lead is 1 1.407. 
perfectly united by forging, this iirocess is Of Zinc, 

tenned welding, a^d can be appUed to no - 

otwr metal except platina. Iron is easily 
oudized. An iron wire, ignited at one end hy 


a brimstone matcl^attacbed to it, and plunged 
into » glass jar of oxygen gas, will lie entirely 
consumed by the successive combustion of its 


Zinc is of a brilliant white colour, with a 
shade of blue, and is composed of (Inn plates 
cohering together. It is somewhat harder than 
silver. Its specific grarity when hammered is 
7 1908. ^ Zinc was fonnerly supposed not to 
be ductile : but iCbeatad to a little above 219^, 


u- II ^ ^ ■■ . ... ... jt becomes very malleable, and may be drawn 

Higlily coifeentrated solphiinc acid has little mto ivires. Combined with copper, zine forms 
•ffect on iron ; but if the acid be diluted with one of the most useful alloys, namely brass. 
nlKNit three imrts of water, ii violent action The sulphuric |cid diluted wHb water die* 



^ Cihg 

s&1v«» rerynp^ty; in fthi$ piw« iha itiQtiiettG, tiift lens m» f&an 
water lidMomfKifled, and mtidi hydroMn ei- Both heat and (he acids act 
Mpes. By eyaporatiiiz the Honor, Bnlrihate of culty ; on this accotmt it has 
,nino, or white rltrioi may ne obtained in with only in small mins.^ 
crystals. (ff Urtmum, 

^ ^ ^ Qf Bismuih, This metal is bni little kmm » and it ap* 

Hismm IS of a reddish white coloar, and Is pears donbtfol if it has ever been obtained in 
usually toond in silver and tin mines. It is a state of parity, since the different specimens 
coBjposed of broad brilliant plates adhering: to of different obemists have all dififeied in ape- 
each other, and h harder than silver. Its cifio gravity. It has been fonod in Prance j 
specific ^vity is ftfifiSL Bismoth is not maf- and some mecimena of great beauty liave been 
leaUe ; it is tiaed ehiedy in the composition of foand in ComwaU. It is of a grey colour { 
pewter, solder, printing typea, 8cc, brittle, and extremely diflicalt of rasion. 

€f Antimony. Of HifyddmunL 

See Antimonv. Molybdenum is a metsi which has not yet 

Taffurtum. been reduced into masses df any magnitude ; 

This metal is of a bluish white colour, its but has been obtained only in small separate 
texture laminated, and its brilliancy conbider- globoles, in a blackish brilliant mss. This 
able. It is very brittle: its specific gravity maybe efiectedbymaking its acid into a paste 
0.115. It melts a little above the melting with oil, bedding it in charcoal in a crucible, 

S iint of lead. When exposed to the action of and exposing it to an mtense heat. 

e Uow-pipe, it bnms with a bluish flame, O/ Tunasten. 

and is converted into a white oxide. It may Tungsten is obtained by expoMllg a mixture 
be combined with sulphur ^ fusion, and aniaf. of tnngstic aciif and charcoal to a s^ng heat 
gamated with mercuir. The metallic alloys The name^ given to this metal signifies heavy 
which it is capable of forming are not known, stone. It is of an iron colour, very hard, and 
Cf Arsenic, brittle, and difficulbof fusion. Accordmg to 

Arsenic is often foimd native. When com- Professor Brande, its specific gravity is 17.5. 
bined with sulphur it is called orniment It is By the action of heat and air it is converted 
also often united with metals. See Arsenic, into an oxide, which is of a yellow colour. 

(y Cobalt, Of Cohmhium. 

Cobalt is a brittle, somewhat soft, but difii- Tins metal, as its name imports, was dis- 
cnltly fusible metal, of a reddish-grey colour, of covered in a mineral from North America, by 
little lustre, and a specific gravity of 0.6. Its Mr. Hatchett Berzelius appears to be tlie 
melting point is said to be 130^ Wedgewood. only person who has succeeded in obtaining 
It is generally associated in its ores with nickel, Gofambinm. He describes it as having^ the 
arsenic, iron, and ci^per ; and the cobalt of colour oi iron; as being lery hard, and briMe; 
commerce usually contains a proportion of and bumiog at a red heat into a whitish 
these metals. oxide. 

Cobalt is snsceptible of magnetism, bnt in a €f^ Titanium, 

lower degree than steel and nickel. This name was given to a metallic substance 

Qf Manganese. discovered by Mr. Oregor in a kind of ferm- 

Manganese is a metal of a dull whitish colour ginoiis sand found in Cornwall. It is^ so re- 
when broken, but which soon grows dark by Iractory that most persons have failed in teeir 
* oxidation, from the action of ttie air. It is attempts to reduce it. Lampadius is said to 
hard, brittle, though not pulverizable, and have succeeded. Its colour is that of copper ; 



nickel and cobgli 
it Wifii 

Imiertb been met 


masses of any considerable magnitude. Its Of Certim, 

specific gravity is 0.0. When broken in pieces. Cerium was obtained by Ilisinger and Ber- 
it falls into a powder by spontaneous oxida- zelius from a mineral found in Snedem to 
tion. whnii they gave the name of Cerite, This 

^ l%e black oxide of manganese is found very metal is extremely difficult of fusion : Mr. Chil- 
generally. It is procured in the gieutest purity dren, however, succeeded in fusing it by tiio 
in the neighbourhood of Exeter, and is very aidot hispuweifulioltatrajiparutns. It burned 
much used tor obtaining the oxygenated^ with a vivid flame, and was partly volatilized, 
muriatic acid gas employed in bleaching. It is It is a hard, white, brittle metal, 
also used by glass-makers for destroying the OJ Potassium. 

green or yellow tint of glass: and tor this This metal was discovered by Sir H. Dai^ 
reason has been called glasAnaker's soap. It in 1807. He obtainedit by submitting caustic 
is also employed for wiving a violet colour to potash to the actiou or voltaic electricity ; the 
glasa and poroelaiti. lira metallic state it is of metal was Slowly evolved atlhe negative pole, 
a grey cofoor, not at all malleable, and more Potassiifti is a whiU^etal of great lostrc ; it 
infusible than iron. ia ductile, and ot Uir consistency of soft vt^. 

Where oxygen gaa is wanted for philfisophi- It is lighter than water, jta specific gravity * 
cal experimeuis, toe black oxide of manganese being 0.85. When exposed to the air it in- 
will be finind to furnish it, at a cheap fate, stenUy tamishes, and inuat be kept in pure 
in greater abundance than any other snbstanaa nephtna. It is a conduct of electricity, 
known to yield k. W^lien thrown upon water, it aits with grMt 

Of Chromium. violence, and swims on flie surface, boraipg 

'puameial waa first discovered by Vaoqiielin, witli a bcniitiiul light of a red coloii^ Tlie 
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fo iti gedefri powers of chenucBuson^iBsMos, 
says its illaBtrioos discoverei:, potasnsm may 
be ccmpared ^the alkahest^ 6r universal sol- 
« vent, imagine Ay the alchemists. 

* QC SoiSum, 

This meiallio substance appears to be the 
basis of ^a,^and was discovered by Sir H. 
Davy a few days after he discovered potassium. 

is procured in the same way as potassium^ 
which it resembles in many of its properties, 
D operates on most snbstaimes in a similar 
manner, but with less energy; and to keep it 
from tanushiiwit must be preserved in ni^htba. 

Of Bartum, 

According to Sr H. Davy, barium is of a 
*|rey colour, about twice the weight of water. 
It greedily idisorbs oxygen, and nums witli a 
deep red light when gently heated, producing 
the oxide of barinnk It is the metallic basis of 
the earth called barytes : and is produced by 
the application of the voltaic apparatus. See 
Baeium. 

^ tt? uoirr „ 

^ Hie physical properties of light will be con« 
mderea uMer Optics. This substance seems- 
to have considerable influence upon many 
chemical processes. The effect of light upon 
vegetation is well known. Many flowers fol- 
low the course of the sun; and plants tliat 
grow in houses, seem solicitous to turn to the 
fight Plants that grow in the sliade, or in 
darkness, are pale, and withoot colour : and 
when this is the case, tliey are said to be etio- 
lated or blanchird. Gardeners avail themselves 
cf this fact to render vegetables white and 
tender. The more plants are exposed to the 
light, the more colour they ac^ire. Yet the 
dead vegetable is deprived of colour by ex- 
posure to it 

Vegetables are not only indebted to light for 
their colour, their taste and odour are derived 
from the same source. From this cause it 
bappeus that hot climates are the native coon- 
tries of perfumes, odoriferous fruits, and 
aromatic resins. The action of light on the 
cigans of vegetables causes them to pour out 
streams of pure air from the surfaces of their 
leaves, while exposed to flie sun : whereas, on 
the contrary, when in the shade, they emit air 
of a noxious Quality. Even animals, in general, 
droop when deprived of light ; and it appears 
to be of great importance to the healtn and 
happmess of human beings* 

OF CALORIC. 

The general opinion on the nature of calorio 
seems now to be that it is a peculiar snbstaprc, 
and not, as was formerly supposed, a mere 
property of matter. This opinion has been 
much rtrengthened by^tlie discovery of Dr. 
Herschell, who found, while examining the 
sun by means of telescopes, that thecnost re- 
franmle rays have the IbBst healing power ; 
j^niidlliat the bating power gradually increases 
as the refrai^bilit/Ndiminishes. From these 
exMnmenta it was concluded that the rays of 
oaloric, proceeding from the sun, are not the 
tame with the reft of light See Caloric. 

OF EARTHS.. 

Hiose snkptances known by (be name 
jgBriha are nine in number and are by che- 
'■dsts divided into AlkaSne earths, and earths 


r. The leading properties of earl^ are 
Jowmg. 

1. Ivolnhili^ in water, or at least, becoming 
BO when combined with oarbooic acid., • 

St i«ittle or no taste or smell, at least when 
combined with carbonic acid. 

8. Fixed, incombustible, and iacapahlo 
when pure, of being altered by fire. 

4 A specific gravity not exceeding 4.9. 

& When pore, capably of assuming the 
form of a white powder. 

6. Not altered when heated wiu con»- 
bostibles.. 

Of the ABcaUne Earths, ^ 

1. Idme , — liime is seldom found in a pure 
state ; it is contained in chalk, which may be 
deemed a neutral salt, being formed by 
coinbinsflion of lime with carmnic acid. The 
best process for obtaining |iine in a state of 
purity is this : wash chalk in distilled water, 
brought to a state of ebullition, and then dis- 
solve it in distilled acetous acia : this acid, by 
combining with the lime, expels (he carb’onic 
acid, which escapes under the gaseous form ; 
(hen precipitate the lime by carbonate of am- 
monia, for the acetous acid abpndons tlm 
lime, in order to combine witli the ammonia, 
and the lime is precipitated : wash and calcine 
this precipitate, and the residuum will bf* pure 
lime. 

Lime is soluble in water, but in very small 
quantities ; more than GOO parts of water are 
necessary to dissolve one of it It has a pun- 

S int, hot, and acrid taste ; it tarns blue vegete- 
e colours green. It takes up water \vith 
avidity. When thro^vn into this liquid it splits, 
swells u]), acquires a larger volume, and a 
great heat. It dissolves in acids without effer- 
vescence. The borate of soda and the phos* 
phates of urine dissolve it alscK 
Lime, when alone, is infusible, even (liongh 
the (ire may be urged by oxygen gas, as .has 
been proved by Lavoisier ; nut it confined 
witlimckis, it forms a fusible body, for lime is 
asaliliable base. Of all these bases it is that 
most abundantly diffused throughout nature. 

2. Mapnesiur.-«Magncsia has never yet been 
found free from every kind of foreign matter. 
To proenre it in the utmost degree of purity, 
crystals of tlie sulphate of magnesia ( Gpsom 
salt,) of which it forms the base, mimt be dis- 
solved in distilled water, and decomposed by 
alkaline carbonates : the sulphuric acid com- 
bines with tile alkalis ; the nuigneslR with the 
carbonic acid, and is precipitated. This pre- 
cipitate must then be calcined, in order, to dis- 
Isnga^ the carbonic acid ; and what remains 
will be pure magnesia. 

Pure magnesia is exceedingly white, tender, 
and in oppearam^ wongy. When perfectly 
pore, it IS not sensibly solnble in water* It 
excites no seMiblo savour pn the tpnm; 
and in this res|)ect it is greatly different from 
lime. 

3. Barytes,— Barytes, or ponderons earth, 
has never yet been found pure and free from 
nil combination It is found under the pulver- 
ujjpnt form, and exceedingly white. It gives a 
very slight tint of green to blue vegetablo 
colours. Its specific gravity is from 4.2 to 
4.3. Anulysis .has proved that 100 parts 
of carbonate of barytes contain 62 of barytes, 
22 piirtfiypf carbonic acid, and 16 parts of 
water. 



CUE CJfiE 


' 4. fr.-^This eattb was ' diflcoverad 

by Dr. Hop^ profesiior of Chemistry at 12din* 
bui>h.lt is Amn«i in the state of a carbonate, 
.that is,* combined with carbonic acid, in a vein 
of lead ore, at Strontian in Arfiylcshire, hi the 
western part of Strotlimd. ^ It haa been foond 
also combined with carbonic acid at Leadrhills, 
in the same country. Some of it has since 
been discovered at Montmartre in France, 
combined with sil^arie acid: and* it is 
found in ouantilies in the neignbouiliood of 
Bristol 

Stroiitlan was at first confoaiided with ba^ 
rytes wliich indeed it resembles in several 
reacts* though it diflers from it in others. 

Carbonate o: strontian is decomposed by 
Che sulphuric oeid, and carbonic acid is disen* 
gaged : the sulphate of stroutian, thus dStained, 
IS very little soluble in water. It dissolves 
with etTervescence in the nitric and muriatio 
acids, and carbonic acid is disengaged. These 
nitrates and muriates of strontian are not deli- 
quescent, and are decomposed by the sulphates 
of lime, potash, and others. It maybe deprived 
of its acid by calcination ; its earth is then so- 
luble in water, but in greater quantity in boil- 
ing than in cold water, for q part of it is pre- 
cimtated bv cooling. 

'The caiiionate of strontian is Hghter than 
carbonate of barytes ; the specific gravity of 
the latter is from 4.2, to 4.3, that of the car- 
b6nate of strontian is only from 3.6, to ^7, 
Analysis has proved,' that 100 parts of the 
carbonate of strontian contain 62 parts of etron- 
tian, 30 parts of carbonic acid, and 8 parts of 
water. 

Of ih€ Earths Proper. 

1. A&iMtnd.— Alumina, or pure argil, is found 
chiefly in the difierent kinds of clay, of which' 
it forms the base, and where it is oilen mixed 
with silex. To obtain it veiy pure, sulphate of 
alumina (alum) must be dissolved in water, 
and afterwards decomposed by alkaline car<r 
bonates. The alkali combines with the sul- 
*phnric acid, which then abandons the alumina : 
nnd the latter combines with the carbonic acid 
abandoned bv the alkali. The alumina must 
then^ be freed from this acid by. calcination ; 
and after tins process it will remain pure. It 
absorbs water with avidity, and becomes di- 
luted in that liquid. It adheres strongly to 
the tongue. The borate of soda and the phos- 
phates of urine dissolve it When eiposed to 
neat, it becomes dry, shrinks, and cracks. Bv 
tlie action of the fire it acquires so great hard- 
ness as to strike fire with steel : it is then no 
longer susceptible of being diluted in water. 
Alumina, even when periectly pure, is com- 
pletely fusible in the fire, if ur^d by a current 
of oxygen gas. The result of its fusion is a 
vitreous, 0 ]Nique, and very hard substance, 
which scratches glass in the same manner as 
precious stones do. 

2. Yitria . — ^This earth was di^overed by 
Oaddlinc in a Swedish mineral, of a black co- 
lour, Cb which the name of Gadolonite has been 
iven. ^ When prepared, it is a fine wlute pow- 
er 'witlioiit taste or smell ; it is insoluble in 
' water, and heat does not melt it It is also 
insoluble in pure alkalis, but readily soliiblo in 
alkalis when carbonated. Sp. gr. A842. . 

(Mtuoina . — Glucina is a simple earth, late- 
ly .discovered by Va^aelin, in the 4j|||we-ina- 
nne, called the occidental It is a wiBte gra« 


wUh schR 

In lOv ^rtirnflMj‘ aiffue-marine there are 14 
of ghirina. insselinyp in tlm carbonate of 
ammonia, as well as in tlie sulphuric acid. In ' 
*the latter case, the solution has at first, a 
saccharine, and idterwards an q|itrH#9int taste 
Its crystals are sweet, like tne solution. It 
has some resemblance to alumina ; as it is soil 
to the touch, adheres to die top^e, is light; 
dissolves in potash, and is precipitated Ihim i^ 
solution bv4toimooia. But it difiers from alu- 
mina by its combinations with acids, behi(^ ex- 
ceedinmy sweet, by giving no alum when mixed 
with sulphate of pot«^, by being entirely solu- 
ble in carbonate of ammonia, and.by not being 
precipitated from its solntions by oxalate of 
potash and tartrite of potash; as fuamxna is. 

It has been found by analyris, mat 160 parti 
of earth contain 68 of silex, Ifi of alomiiuii, 
14 of glncina, 2 of lime, and of the oxide or 
Iron. 

4> Ztrconia.—Zircoma. is a simple earth; 
lately discovered by Klaproth, in«the jargon of 
Ceylon, of which it is a constituent part, and 
even the most abundant ; for it has been found 
by analysis, that 100 parts ofthe jargon of 
Ion contain 64 parts and a half of zirconia, ^ 
parts of silex, and two parte and a Italf of the 
oxide of iron. To obtain zirconia pure, it most 
be united to (he muriatic acid,^ with which it 
forms a muriafa of zirconia: this muriate must 
be dissolved on a large q^tity of water, and 
the zir-:onia must be precipitatra by potash : if 
it if carefully washed, and tlien brought to a 
red heat in a crucible, it will be perfectly pure. 
Calcined zirconia has a white colour. It is 
rough to tlie touch like silex ; it has no taste; 
and is not soluble in water. Its specific gra« 
vity is at least 4.3; that of distilled water 
being 1.0. 

When separated from its solutions by caustic 
alkalis, this eartli retains a pretty large quan- 
tity of water, which gives it the semi-trans- 
parency of horn ; it has then the appearance of 
gnm-arabic, both by its slightly yellow colour 
and its fracture and transparency. It is sus- 
ceptible of uniting with carbonic acid. It 
unites also with the sulphuric and nitrous 
acids: alkalis, and the first six primitive 
earths, separate it from the latter acid. It 
will not alone fuse by the blowpqie; but it 
fuses with the borate of soda, and gives a 
transparent colourless glass. 

5. Stiex, or Silica.—Si\ex, or vjtrifiable’ 
earth, is almost in its slate of purity in rock- 
rr 3 ' 8 tui : but to have it perfectly pure, one p^ 
of beautiful rock-cr} seal must be fiised with 
four parts of pure alkali; the mixture must 
then be dissolved in water, and precipitated 
by an excess of acid utke precipitate will be 
pure silex, which is rough and harsh to the 
touch ; its particles, wlien diluted in water, ore 
easily precipitated. 

The fluoric acid dfksolves silex exceedindy 
well ; it is also the solvent of glass. Alkalis # 
dissolve silex in tlie dry way, and with it 
form glass. Silex cannot be fused by a burning 
lens ; but bv exposing it Jo n tire, urged 
by oxygen gas, Lavoisier produced a com 
mcucement of i'u.riou on its surface. 

OP COMTOUMD SUSSTANCSfl, 

1. W'^u/er.— It is scarcely necessary to give 
any deimition or description of this universally 
* L 2 






eoBtaim mdsl oxygen ende In ie. fhe otter m 
mu, Thas we say w^hwrio acia, and su^hu* 
rmu acid ; phoaphorie acid, and phm^horotu 
acid. To express the presence of a *greater, 
quantity of oxygen, the word is 

added to the name of the acid, as oxymnriafic 


kpown dnid. It is 

possessing a. moderate ^th 

remrd to orgigipzed soUR^ilM^whlcn renders 
* it friendly to animal and xegetable life, for both 
which* ijLi s indeed indispensably necessary* 

Hence lH|Mts bat slightly on the organs of - 

sense, ^ is Therefore said to have neither acid (now chlorine). ^ 

taste nor smell. It appears to possess con- 3. The^ acids have been divided by Dr. 

elasticity, and yields in a >per- Thomson into acid products, acid 8ifp|E»orters, 
'"**'* eomboStible acids^ and cologne acnis* l'Acid 
Products consist of rndphtric acid, formerly 
called oil of vitriol, and vitriolic acid au^ithw- 
roua acid •phuphoric, pAoimAoroKS acids ; cam^ 
bonic acid, formerly, ^called 6xed air : baracie 
acid, from the salt called borax ; and fluoric 
acid, from the fluor spar, or Derbyshire spar. 
iL Aud Supfortebs contain mVrtc add, 
called.Equa fortis and spirit of nitre ; nitrouu 
acid ; pxymuriatic acid, or chlorine ; and the 
arsemc, tunf/aiic, mol^iMc, c&romic. and ^ 
lumbie acids, obtained from the metals arsenic, 
tungsten, molybdennm, chroniom, and colun^ 
bium. iii. Combustible' Acids, are acetic 
acid, from vrine or beer ; benzoic, from the re- 
sin called benxoin ; setocic, from fat ; euccmic, 
from amber ; moroxyUc, from a saline exuda- 
tion on the bark of the white mulberry tree ; 
can^honc, from camphor: oxalic, from the 
wood-sorrel; metUttic, from the mellite of 
honey -stone; tartaric, from tartar; citric, 
from oranges and lemons : kinic, from a salt in 
the Jesuits bark : aaclactic, from sugar ol 
milk; uric, in human calculi; tnalic, from 
apples: svo^c, from cork; and the /bmiic, 
from tte red ant iv. Colorific Acids, or 
those which cause colour, are the prusrie, 
which is the colouring matter of prussian blue, 
and the gallic acid obtained from nut-galls, a 
concretion formed on the oak in consequence of 
the puncture of insects. The acids are indis- 
pensable in various arts and manafactures ; 
are employed for culinary purposes, and in 
medicine : and act an important part in the 
great l^orato^of nature. 

The preceding may be denominated com- 
pounds ofihe Jirst ormr : and hence those sub- 
stances which consist of combinations of tjiesa 
are termed compounds of the second order, 
or doubly conmound substances. These may 
be reduced to three classes. 1. Soaps. 3. Neu- 
tral salts. 3. Hydrosulphurehu 
1. Soaps. Tile fixed oils have the property 

^ of combining with alkalis, earths, and metallic 

& Capable of combining with adds, a>'d of oxides, and the compounds tlius formed have 

-I—* — : — * 1 .-; .m:*.. a received the name of Soaps. These soaps 

differ from each other very materially, accord- 
ing as their base is an alkali, an earth,, or a 
metallic oxide. 

3. Neutral salts. The term saU was origi- 
nally confined to common salt ; it was after- 
waras generalised by chemists, and applied to 
an bodies which ar^ sapid, easily melted, solu- 
ble in water, and not combustible. It -w'as 
then confined to acids, alkalis, and tte com- 
pounds formed by the union of these bodies 
with each other ; but it is^now applied lo all 
tte compounds which the acids form with 
alkalis, earths, and metallio oxides. Every 
species of salt is distinguished by sutyoining 
to the generic term the name of its oasc. Thiis'^ 
the salt composed of sulphuric acid and soda, 
is called sujphaie qf soda. Triple salts are dis- 


geptible degree to tte pressure of air in tte 
comensing machioe, as Canton proved, by in- 
cluding it in an <q}eu glass vessel with a nar- 
row neck. 

The solubility or insolubility of bodies in 
this fluid composes a large part of the science 
of chemistry. See Salt. 

Native water is seldom, if ever, found per- 
iectly pure. The waters that (low within or 
, upon the surface of the earth, contain various 
' earthy, saline, metallic, vegetable, or animal 
particles, according to the substances over or 
throogh which they pass. Rain and snow 
waters are much purer than these, although 
they also contain whatever floats in tte air, 
or has been exhaled along with tte watery 
vapours. 

The composition of water is best demon- 
strated by exploding 3 volumes of hydrogen 
and 1 of oxygen, in the eudiometer. They dis- 
appear totally, and pure water results. 

IL A/boAo4— See Alcohol. 

HL Oils . — ^The distinctive characters of oil 
are inflammability, insolubility in water, and 
fluidity, at lepst in a moderate temperature. 
Oils are distinguished into fixed or fat oils, 
which do not riw in distillation at the tem- 
perature of boiling water; and volatile or 
essential oils, which do rise at that tem- 
perature with water, or under 330^ by them- 
selves. 

The volatile oil obtained by attenuating 
animal oil, by a number of successive distilla- 
tions, is called Dippel’s animal oil. 

Monnet asserts, that, by mixing acids with 
animal oil, tlieir rectification may be very much 
fiicilitated. ^ 

The addition of a little ether, bettre re-dij- 
tillation of old essential oils, improves the fla- 
vour of the woduct. 

IV. Alkcuis . — ^The term alkali is now applied 
to all substances havii^ the following pro- 
perties. 

I. A cnustic taste. 3. Volatilized by heat 
Capable of combining with adds, of 
destroying their acidity. 4. Soluble in Mater, 
even when combined with carbonic acid. 
6. Capable of converting vegetable Uues to 
green. 

The alkalis at present known are these. 

]. Ammonia ; 3. l^tash ; 3. Soda. Tlie 
first is called volatile e^ali ; the two last are 
eaSXcA fixed afleaUs. The alkalis will be found 
more fully described under their ifispective 


► V. Adds . — ^The ppme of add is given to all 
sabstances, whether liquids or solids, which 
prodnee that sensation on the tongue, which 
wn call sour; which change the blue juices of 
vegetables to red, and combine with alkalis, 
eai^, or metallio oxides, so as to form those 
compounds »llm1 eaUs. When two odds 
have the same radical, bat contain different 
qaantities of oxygen, each acid is disHugnish- 
cd by its tenninatioa The name of that ivbutt 


tingnisbftt by snlgoining the names of bott the 
bases* Thai the ialt Composed cf tart^ 



. ttckl, poCasb, and soda. It called tartrate of ^ 
iwtash and toda. 

d. Hydro8u^hiiird9, Snlphnretted hgrdrmn 
gas petaesaea manv of die properdea or an 
* acid, and, like acids, it combines with ^ 
aaliiiable bases, ipid tonns a class of bodies 

called hydromlp^irti*. These are of consi- — , 

derable importance, being freqoendy emplo^ water, cr other flnid, of soch substaaeea at are 
in chemical analysis, to separate the metallic solpUe in it, (torn those which are not Thna, 
oxides from alkaMs and earths. They preci- a mineral conaiata of salt and sand, or «yt 

S itate ainiost all the metals from their sola- and clay, &c. the fl[iven body being brohcu to 
ona powder, is placed in water, wbiw will dis- 

solve the salt, and keep it sn^nded, whilst 



>is eidrei 
thafluid^ 

dear flmd. ^ , 

JUxhiathn ia the aeparation 


the earthy matter falls to the bottom of the 
vessel, aM, by means of filtration, uaj be 
separated from the fluid. 

EtfoporoHon separates a fluid from a solid, 
or a more volatile fluid from another which is 
less volatile. 

Sinyftle ew^^toraiion is used when the more 
volatile or fluid substance ie net to be pre- 
served. Yarions degrees of heat are employed 
for this purpose, according to the nature of 
the substances. It is performed in vessels of 
wood, glass, metal, ^rcelain, fiec. Besona 
made of Wedgewoo<r8 ware are very conve- 
nient, as they are not apt to break by sodden 
changes of heat. 

The reduction of solids into powders of dif. When the fluid which is evaporated meat 
ferenf degrees of fineness, by pulverizaiion, be preserved, then the opeiatioa is called dts^ 
ficc. is necessary previously to their being chc- - iillation, which see. 

mically acted upon. But these processes can Crysialliza(ion,—'When a salt is dissolved 
never reduce substances into their primary or in water, or other fluid, and by evaporation 


OF CHBHICAj^ affinity. 

Chemical affinity is the attraction which exists 
between the particles of bodies, which niges 
them towards each other, and keeps them 
united. The characteristic marks of affinity 
may be reduced to the three following. 

1. It acts only at insensible distances, and 
affects only the particles^of bodies. 2. Its force 
is always the same in the same particles, bat it 
is different in different particles. 3. This dif- 
ference is not affected by the mass. 

See Attraction. 

CHEMICAL OPERATIONS AND INSTRUMENTS. 


elementary particles : they do not even destroy 
the aggregation of bodies. The real chemical 
operations, on the contrary, separate their con- 
stitnent particles from each other. Brittle 
substances are reduced to powder by means of 
hammers, pestles, and morttirs, stones, and 
mailers. Vyedgewood’s ware affords a most 
excellent kind of mortar for most purposes, as 
it is very strong, and not liable to be acted upon 
hy acids. Many bodies cannot be reduced to 
powder by the foregoing methods: such are 
, fibrous substances, as wood, horns of animals, 
elastic gnii^ and metals which flatten under the 
hammer; for these, files, rasps, knives, and 
graters, are necossaiy. . 

The separation of the finer parts of bodies 
lirom the coarser, is performed by means of si^ 
ini^r washing. 

Wiukinff is nsed for procuring powders of 
an nniform fineness The powdered substance 
is mixed wiA water, or some other convenient 
fluid ; the liouor is allowed to settle, and is 
then decanted off ; the coarsest powder remains 
at the bottom of the vessel, and the finer 
passes over with the liquor. By repeated 
decantations in this manner, various sediments 
are obbimed, of diflerent degrees of fineness : 
the last, being the finest 
Rhtittkm IB a finer ^cies of sifling. It is 
sifting through the pores of paper, or flannel, 
or fine linen, 'or sand, or pounded glass, or 
^rous stones, and the like : but is used only 
for B^Murating floids from solkls, or gross pm*- 
ticles that may happen to be suspended in 
roem, and not chemically combined witii tiie 
fluids. Unsiaed paper is a very convenient 
substance for making filters for 
poses. It is 
and put into a 


^ „ — raenucal pnr- 

It 18 wrapped np in a conical foim, 
. j into a glass funnel, which seryes to 


the fluid is driven off, the salt gradually ac- 
quires the solid form, and in dl&liig this, it ai^ 
ranges its particles in different figures. Ves- 
sels of earaeoware, or glass, are employed 
for such crystallizations. 

Sohdion. — ^When a salt is mixed with waAer^ 
it loses its state of solidity: the particles ef* 
salt are divided and nnite themselves to those 
of the water. The. same takes place when 
resin is mixed with spirits of wine. In thiz 
process neither the iw nor the water is de- 
composed^ and the salt may be recovered 
again in its original state and qaantity, by 
evMoration. 

dissolution of metals by acids, however, 
is of different natore \ here, either the metal, 
the acid, or the water, altered, and diflerent 
products are obtained. Vessels of glass are 
generally used for solutions and disraotions. 
The liquid nse^ for dissolving a metal, or 
other solid snbiitfBnce, is osiwly called a . 
solvent, or menstruum. 

' Prec^teUion.--The recovery ot sepanttum 
of a^ body from its solvent by the addition of 
a third sobstanc^ bo that the finmer may re- 
appear in a solid state, however divide^ is 
eBued precipitation, substance thus re- 
covered, is called a precipitate, and the super- 
added body that occasions this predpitation is 
called a precipitant . ^ 

Fltsion^The taeUmg of any body from tho 
solid to the liquid state, bv the action of fire, ^ 
Is called ibaion. Ilia tarigh of metallic sab- 
stances requires vessels sufficientiy strong to 
resist thefire. These are mesjly, if notalwaye. 
made oC earthen-ware, or porcelain, or a nus- 
tnre of clay and powder ot black-lead, and are 
called crucibles. Sometimes they have covers, 
but others are broad and shallow, that the 
fused metal may be exposed to a current of 
air. These are named cupels: and me placed 
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rnidei* a Mrt of oven, .niadf ^'oa^holhwaref 
called a mulU^ which included cqpel 

^ ia expoaed to fne heat of toe furnace. 

— In the application of the action 
of heaM^ bodies, furnaces of different forms 
are enHU^ed^ according to the operations for 
which uiey.are intended. A furnace is a kind 
of hollow cylindric tuwer; sometimes a little 
wider at the top, with itptches, to give afas- 
%ege to the air. This furnace onght to have at 
least two lateral apertures : an upuer one which 
is the door of tiie fire>ho1e, and a lower 
which is the door of the ash-hole. In the in- 
terval between these doors the furnace is di- 
vided into two parts by a horizontal grate for 
snpporting the charcoal. 

Another kind of furnace often necessary, is 
that called the reverberating furnace ; it con- 
sists of an ash-hole, a fure-hole, a laboratory, 
and a dome. ^ In the laboratory is placed a re- 
tort, which is simported bv two iron bars that 
run across the furnace ; the neck of it passes 
throQgh a lateral apertnre,and lia^adapted to it 
a receiver. As a strong heat is sometimes re- 
quired* for this furnace, o lorm volume of air 
must be made to psiss through it ; and in that 
case a great deal of heat is disengaged. The 
use of the dome is to reverberate the heat 
and flame on- the retort, in order that it inuy 
every where be exposed to nearly an equal 
heat 

For farther information on tiie subject of 
cbemistiy, particularly as it respects the latest 
discoveries, the reader is referred to the arti- 
cle BLECTRO-CHEiirisTnT ; and for a description 
of some of the principal .articles of chemical 
appwtiis, to the word Laboratory. 

CIHENOLEA, it genus of tlic order mono- 
gynia, in the TOntamlria r;lasa of plants. The 
calyx is globular, one-leafed, five-parted , caps, 
one-celled, with one smooth seed There is 
one species, a native of tlie Cape. 

GhENOPODIUM, .GOOSE-FOOT, or wied 
oRACrt, a genus of the <Hgyuui order, in the 
pentandria class of plants, and in the natural 
method ranking under tlie 12tli order, holo- 
racen. The ealvx is iientaphTllous andffenta- 
gonal ; no corolla ; one seed, lenticular, su- 
perior. There are 23 sweies', 13 of which are 
natives^ of Britain. Most of them have an 
aromatic smell. A species which grows near 
•the Mediterranean is used ^the E^*tians in 
saflads, on account of UssaMi aromatic taste. 
From this plant kelp is made in other coun- 
tries, 

CnBRLEHIA, a gtmus of the decandria 

fill. _ n I 


Tided IiiCo 64 squares or hofiaes. in which 
chanoq has so small a sharOf that it may bk> 
doubted whether a person ever lost bnt'b;^ his 
own fault Each gamester has eig^t tonified 
ieces, viz. a king, a queen, two bishops, two 
nights, and two rooks, also eight pawns; 
all which, for distinction* sake, are painted of 
two different colounk as white and black. 

CHIEF, in hemlarv, is ^at which takes itp 
all the upper part of urn escutcheon, from side 
to aide, and represents a man’s bead. 

CHILIAD, oenotes a thousand of any thiols, 
ranged in several '^moBS, each of which 
cemtains that numbe# 

GHILIAGOI^ in geometry, a regular piano 
figure of 1000 sides and angles. 

CHIMAIIRHIS, a genus of the class and 
order pentandria monogvnia. The essential 
character is ; corolla funnel-formed : capsule in- 
terior, obtuse ; two-celled ; two-valvea ; seeds 
one in each cell. There is one species, a 
lofty tree, a native of Maiiinico. 

CHIMES qf a clock, a kind of periodical 
music, produced at equ^ intervals ot time, by 
means of a particular apparatus added to a 

CHIMNEY, in architecture, a particular 
part of a house, where the fire is maqe, having 
a tube or funnel to carry off the smoke. The 
effect of chimneys is often destroyed by their 
being constructed on unscientific principles 
It will be found for the most part toat toe 
smoking of chimneys arises from their being 
carried up narrower at toe top than at toe 
bottofi^ and from their being thrown in a zig- 
zag direction. Now it is evident from me 
vei^ principle on which smoke rises at all in a 
chimney, toat the higher it rises the less is 
toe force that drives it, and toe slower it most 
move, and consequently toe more room it 
should have to move in, whereas in toe usual 
way it has less. Chimneys^ therefore, should 
be buult as nearly perpendicular as possible ; 
toe^ oughyp be free from all roughness on the 
inside ; anu a few inches wider at toe top than 
at the base. This wonld cffectnally prevent 
smoking ; and might be so manag^ as not to 
interfere with the form of toe exterior. 

CHIOCOCGA, a mnus of the monogymia 
order, in the pentanoria class of plants, and 
in the natural method ranking^ unaer the 48th 
order, aggregate. The corolla is funnel-shaped 
and equal: toe berry nnilocnlar, dispermous, 
inferior. There are two species. 

CHIONAI^HUS, toe snow-drop, or fringe- 
tree, a genus of toe mono^nia order, belonging 


properly no j^tals; the nectaria are five in 
number, roimdish aiidemarginated, very small, 
and placed in a circinsr direction. The fruit 
is a capsnle^ formed of three valves, ard con- 
tainiiig ffiee seeds. There is one species. 

‘ CflERMES, in zoology, a genus of insects 
/boloiigiiyi; to too order hemiptera. There are 
IT apeciesL U ik* an insect to be met with in 
mat, mimbers upon toe Iw-Cree. The larva 
baa aiz feet Tne chrysalw differs from it by 
two flat bada tSst from the thorax, ana 
inolose the wings. These chrysalids are fre- 
quentlymet with on planta.* 

CHTOIW -free, in botany. See Prungs. 
CHESNUT-Irm See Fag os. 

- WESjS, qn iagenioos game, performed 
Willi different pieces of wood, on a board di- 


natoi^ method ranking onder the 44to order, 
eepiarMc. The corolla is quadrifid, with the 
segments veiry lonfl[; the fruit is a plum. 
There are toor species described by botanists. 
The most remanable is toe chionanthus Vir- 
ginica, common in Viiginia and South Carolina, 
whdre it grows by the aide of rivulets. It 
rises to toe height of ten feet 

GHERONIA, a genua of toe monogynia 
order, in the pentanona class of plant^ and in 
toe natnral method ranking nniler toe 90th 
onfrr, rotaceie. There are 10 a^ecies, of 
which toe most remarkable is toe Cbronia fra- 
teacens. a native of toe Cape of Good Hope. 

CHIVALRY, ir^ a^tiquit/, an inatitation 
which, according to some lyntere, took its rise 
from toe" cniBiides ; bnt, according to otoeni, it 
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Me oceaelon toUat enterpifae ; and wUch^ laota b aiiiiala;er It may be add to toeal 
uoagh founded in caprice, and prodnctive of of all tooie Ej^rical dncnmento whidi are 
extravagance, had a TCiy contiiderable infla- need tor' eelablidii{[|f the exie^aee of even^ 
ence tn refimag the manners of the Eanmean and the order m wii£± they hapMned ; each ae* 
* nations during the twelfth, thirteenth, four- eclbsea, public registers, medal^^amns, , 
teentb, and 'liil^th centuries. obeliAs pyramids, toe. « 

GHLORA, a genua of the monogynm order, 3. Gompmtive chron<dogy,%hiar treats of 

and octandria dass of plants. Galyx octophyl- ^ compan'.am of different eras, and is of the 
lous ; coroUa, monopetalous and octofid ; cap- fl||ldest importance b facilitating the stddy pf 
sole, unilocular, toivalved, and polyspeiiBoiis. ERonr; * 

There are four mcies. 4 Tabnlar chronologr, or that branch of w 

GHLORANTHUS, in botany, a genus of science in which all the lea^g events re- 
the class ' and order tetiandria moam^ia, corded in history are arrang^ in the order of 
Calyx none^ corolla, three lobed; petal by the time in which thev happened. Tables of thu 
side of the germ : anthem growbg to the petal ; description should bclude all the g^t politi* 
dnuM! seeded. There is one species, a native cal events which acsompanjr the use ara toll 
of China. of empires: tlie most striking natural phe- 

chlorites, a kind of green jasper almort nomena ; and an account of all the great men 
as pellucid as the coarser emerafds. It is who have acted a conspicuous part as philM- 
sometimes amorphous, and sometimea chrys- pliers, statesmen, and warriors. GnronoloiH^ 
talizedL There are four species, viz. the tables, with problems, 8cc., and suitoble rulez 
earthy chlorite, common chlorite, die foliated for their solation are to be found in almost 
and shistose chlorite, , every element^ worit on astronomy, on 

CHOCOLATE, in commerce a kind of which account it is deemed nuneoessary to in* 
paste, or cake, prepared chiefly from the frodnee them here. 

cacao-nut CHRONOMETER^ an insfroment or ma- 

When ' the cacao is prmriy roasted, and chine tor measuring time. The word is moro 
well cleaned, it is pounaea in a mortar, and particularlyusedto denote a portable machine, 
afterwards ground on a stone, the paste being in which, by the nature of theascapement and 
sufficiently ground, it is put hot into tin moidds, toe compensations for heal1|M cold^ mean 
in which it congeals in a vei^ liMe time, time is, ar ought to be, kept with sufficient ao« 
Complaints are made, that the Spaniards mix curacy to detennine toe longitude at sea. 
with the cacao-nuts too great a quantity of CHRYSALIS, in natural historv, a state of 
cloves and cinnamon, besides other drugs, as rest and seeming bsensibility i^cb butterflies, 
tnnsk^ ambergris. Sec. In England, toe choco- moths, and several other kbds of insects, mnst 
bte 18 made of toe simple cacao, excepting pass thioqgh before they arrive at their winged 
that sometimes sugar, and sometimes vaniil% or most perfect state. The first state of these 
is added. animals is in the caterpillar or reptile form ; < 

CHOLERA iMorbug, See Mbdicinb. then they pass into the chrysalis-state, wheiem 
CHONDRILLA, a genus of the polygamia toey remaiiL immoveably fixed to one 
mqualis order, in the syneenesia class of plants; atid sufToanded with a oaoe or covering, which 
find in the natural metood rankrog under the is generally of a conical figme ; and, lasilv, 
49th^ order, coupositsB. There are three after spending the usual time in this middle 
^leciea ^ * state, they throw off theexternal case whereb 

» CHORD, in geometry, a riffi^lbe drawn they lay imprisoned, andappear'b their most 
from one part of an arch of irarcle to the snect and winged torn of hntteiflies, or 
other; ' 

CHORDS, Unt of, one of the lines of the VhRYSIS, orgol4fly, a genus of insects 
sector and plane scale. belonging to the hwnenoptera order. Hiere 

Chords, in music, are striugs, br the vibror are seven species, of which the locidob is one: 
iion of which the sensation of sound is excited, it is beautified with the most splendid colours, 
and by toe divisions of which the several de- The fore part of the head u green and gold, 
grees of tone are detenftined. and the a bright aznre. The thorax 

CHOROGRAPHY, toe art of delineator is azure and ^Hn : the abdomen is green and 
or describing some particular country or pro-, gold before, 'and of a coppery red behind, 
vince : it differs from geography as a descrip- This roecies lives in holes of walls, 
tion of a particalar conntry differs from that of CHRYSITRIX, m botan:^, a genqs of the 
the whole earth ; and from topography, as a dioecia order, in the polygamia class of plants, 
description of a country differs from that of a There is one species, a native of the Cape, 
town or district CHRYSOBALAnDE, cocoa plum: age- 

CHROMATICS. See OpUcs. dos of toe monogynia order, and icosandiia 

CHRONOLOGY, from* Xpovop, time, and class of plants ; and m the nataral method 
doctrine, u toat science which treats of ranking under toe 36to order pomoceos. 
the nataral and artificial divisions of time, and There is onlj; one species, toe cbrmbalanus 
refers to the pobts which it thus marks oat, icaco, a native of the Bahama bumds andl^ 
the various events recorded b history. Ghro- many other parts of Anierica, but commonly 
oology may be divided into, L Mathematical grows near the sea. it rises with a shrubby 
chronology, which treats of toe division of stalk eight or nine feet higfa^ 
time into days^ months, years, and cycles, and CHRYSOCOMIA, oounr-Lsm: a genus 
of toe application of these divisions to the pur- of the polygamia flcqualJs order, b ths syngP« 
poses of civil life. nesia class of plaoti ; and b (be nabnd SBeChod 

% Histcnical cbronolmiy, which treats of rankbg under toe 49th order, oomposita 
^the eras and epoobjjitototrupon by different na- Inhere are thirteen sp^ies, the most reniarka- 
t^s fer detembbl the urdor of dates and bJe of which are too Ibos;^ oiid toe cervug* 
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These ue hMhMMiw flimeri4t pewBirislfc ceeos end deflected} end Aefteimeioslrf 
groeriogfimi one to two feet high, emsmented the speciee, eie of tiietempi^ und. Tb» 
% with nanow leaves, and compoond floscnlar speciel are fifty-one. Ino larvjB of seveiw 
flowers of a yellow colonr. this genns evacuate great qn^ties of « fn)%. 

OHRmfGONDM, a genus of the poly, matter npm tto ^ches and leaves of i;la^ 
gunia iiAssaifa order, in the eyngeneeia claea in the nudst of which 
of plants; and in the natpral memod ranldng midst of this foamy sahstonce that larva 
^ • — goes through its metamoiphosis into a chrysalis 

and perfect insect . 

CftCA, a genns of the fetrandria order, in 
the moncecia class of planta llie male calyx 
is tetraphyllous ; there is no corolla ; thO female 
calyx tripbyllua : no corollo foar styles ; the 
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nnmr the 49ih -order, composito. 
one species, a native of Virginia. 

• CfiKYSOLlTE. Pen'iM of Hauy. 
of the ancients, while our topaz it 
chrysolite. Chrysolite is the least hard of all 

the gems. It is scratched by quartz and the - v . . m. '• - 

£Ie. Its crystals are well formed compressed capsule four-bemed. There is one species, a 
prisms, of eight sides at least, terminated by a shrub of the East Indies, 
wedged fonn or pyramidal summit, truncated CICER, the a ^nus of the decan- 

at the apex. Its primitive form is a right dria order, in the diadelphia class of plants, 
prism, wim a rectangular base. It has a strong and in the natural method ran^ng under the 
double refraction, which is observed in looking 33d order^ papilionacem. There is out one spe- 
across one of the laige sides of the summit and cies, which produces peM shaped like the 
the opposite face of the prism. J'he lateral 
planes are longitudinally streaked. TJie colour 
IS putachio green, and other shades. External 
lurtre splendent Sp. gr. 3.4. Chrysolite 
comes from Egypt, where it is found in luliuial 
strata. It has also been found in Bohemia, and 
in the Circle of Bunzlaii. 

CHRYSOMELA, in zoology, a genus of in- 


ronimon ones. 
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different speols, denominated from the trees 
on which they feed, as the chrysoinela of tan- 
sy, beech, alder, willow, &c. 

CilRYSOPIlVLLUM, the dully tbee : a 

S enus of the monogynia oraer, in the pentan- 
ria class of plants ; and in the natural metliod 
rnnking under the 43d order, viz. dnmosm. 
llie corolla is campanulated, decemfid, with 
the segments altehiately a little imtent The 
fniit IS a ten-seeded berry. Inere are six 
species, natives of the W^t Indies. The 
most remarkable are : 

1. The Chry Sophy Hum cainito, rises Biirty 
or forty feet high* 

2. Cniysophyllum glabrum, never rises to (lie 
height or the cainito, nor do the trunks grow to 
half the size. " 

^ CHRYSGPRASE. This mineral, 
is found in several parts of Germany, is alleys 
aiporphoos. Its^ fracture is either even or In- 
clined to the splintery, with very little lustre ; 
its colour green : imecific gravity 2.6. 

, CHR YSOPLmiUM, a genba of (he digy- 
Dia order, in the decandruHnss of plants ; 
and in die natural metliod ranling under the 
13th order, succulento. The calyx is quadrifid 
or qnuiqnefi^ and coloured ; no corolla ; the %/iwuui uun 
capsule birostrated, nniloculu, and polysper- cuta virosa. 
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moiis. Its English name is golden saxilrage. 
There are two specie's, common in the northern 
parts of Eur<^. \ 

CHCRN, an implement for agitating cream 
or milk, so as to effect the pro^ction of 
blitter. Some churns are made upright, of 


but much smaller. They 
are cultivated in Spain, where they are na- 
tives. • 

CICHORIUM, succory, a genus of the po- 
lygamiu tequalis order, in the syngenesia class 
of plants ; belonging to the 49th neural order, 
corapositae.^ There arc three species, 1. Cicho- 
riiim endivia, the common endive, which is both 
an annual and biennial plant, and used as u 
sallad. 3. Cichorium intiDus, or wild succory, 
grows naturally by the side of roads and in 
shady lanes, it is good in scorbutic com- 
plaints. 3. Cicborinm spinosnm, with a prickly 
stalk, grows in Sicily and the isfands of the 
Archipcli^o. 

CICINJDELA, the sparhler, in zoology, a 
genus of coleopterous insects, of which there 
are 14 species. The campestris or field spark- 
ler is one of the most beautiful. The upper 
part of tile body is of a bluish green colour 
and rouKh ; the under side, legs, and antemue, 
are gold and red. The eyes are prominent 
The thprax is angular and narrower than the 
head. Bo^^e of a green colour tinged with 
gold. ThMIbcctruns, as well as flies, with 
great swiftness. It is found in dry sandy 
^aces, especially in the beginning oi spring 
The larvie of all this genus live mmer ground, 
and are, as well as the perfect insects, 
very fierce, attacking and destroying all they 
can. V 

CICUTA, water ^mloch^ a genua of the 
order digynia in (lie pentandna class of plants, 
ranking u the natural method under the 45tu 
order nmbellatae. There are three species, I 
Cicuta bulbifera ^ 3. Cicuta maculata ; 3. Ci- 
- * This last is the only one remork- 
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able, and that for the poisonous qualities of 
its roots. 

CIDER, is (be name of a fermented lic|aor, 
.which is n^e in Bpgland, in great quantities, 
from the expressed iuice* of apples. The 
a|^es sbonld be mellow ripe, hM gathered 


, a tapering form, and are worked by means of w&n perfectly dry.^ It was formerly supposed 
a pole and cross :Ahe former passmg tfarongh that ** the worse, the fniit (lie better the cider,” 
a hole in the lid. These are pail or bell- bat this opinion has been refuted. The beat 
churns. A great irariety of churns are in use ; pippins make the bestflavoured cider, and such 
but, in general, their formation evinces more in- as are duly ripe, will produce a proportion- 

genuity than practical knowledg ate increase both of the quantity and of foe 

CHYLE. See Anatoxy. flavour. 

CIC ADTA^|ihe FROO-HOPinEB, or flea-locust. When. the apples are gathered tb^ are 
a genue of flbects bdonging to foe order of ground in a mill into^hat u terniM pommage. 
Muptenu The beak is inflected; foe antenne This pulp' is then into the dder- 

hre setaceoim : foe four wfogs are membrena- press when it jt pressure into a kind 
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of cake called flie cheese^ Thia ia afiected by by our kingt to merit a parlieQbir regai^ Ibr 
hying hair cloths between tlie layers pom- their preservation against invasiona. Hence 
magOj «till tifere is a pile of ten or twelve lay- they have a particnlar policy^ and are governed a 
* ers. The whole is then pressed Ull all by a keeper, with the liUe of a lord warden of 
tnasf or jince is squeezed irom it This juice the Cinque Ports, which oflice l^lougs to 
is then passed through a coarse hair neve, the constable of Dover; and thUr repre- 
after which it undergoes the process of fermen- sentatives are called Barons of the Cinque 
tation in vats. When the fermentation has 


ceased, the lionor fts put into casks, and kept in 
a cool place auring winter* The proper tirde 
for larking it Off mav be known by the bright- 
ness of the liqnor ; the discha^ of the fixed 
airy and the appearance of a tliick cnist 
on its snrfiice. About the beginfling of March 
it will be briglit and pure, and is then fit for 
dual racking and bottling. 

CIMEX, or bug, in zoology, a genus of in- 
srets beloi^ing to the order of hemiptero. The 
rostrum is inflected. The antennas are longer^ 
than the thoraib The wings are folded toge-' 
tiii'i crosswise , the upper ones are coriaceous 
from their base towards their middle. The 
htuk is flat; the thorax margined. The feet 
are formed for running. TJie cimex lectula- 
nils, or house bug, is particuldrly acceptable to 
the palate of spiders in general, and is even 
sonant alter by wood hugs. Trials have been 
made of various methods of destroying 
hoiisc-bugs, with oil of turpentine, cauiplio^ 
solutions of sublimate. &c. 

CfMlCIFUOA, ill botany, a genus of the po- 
lyaodria order, in the dioecia class of plants. 
The male calyx is almost pentaphyllous ; there 
is no corolla ; the stamina are 20 in number : 
the female calyx is almost pentaphyllous ; no 
corolla : the stamina 20, and barren ; the cap- 
sules from four to seven, polyspermons. There 
is but one species ; it is a native of the Carpa- 
thian mountains. It has obtained the name of 
cimicifuga, or bugbane, from its property of 
driving a way th qse insects. 

CIMOLFTE, a species of white earth, found 
in some of the Grecian islands, where it is 
used for whitening stuffs. It isn^eutioned by 
Pliny under the name of cimolia, and in more 
modem authors it is called cimolia terra. Co- 
lour pearl-grey; when exposed to the air it 
becomes reddish. Texture earthy, fracture 
uneven, opaque, does not stain, but adheres 
istrongly to the tongue. It is soft, and broken 
with difficulty : suecifle mvity is 2.000 ; and 
it becomes white before the blow-pipe. 

CINCHONA, a genus of the monogynia 
order, in the pentandna class of plants, and in 
the natural method ranking with those plants, 
tlie order of which is dubions. The corolla 
is funnel-shaped, with a woolly summit; the 
capsule inferior, bilocular, witli a parallel parti- 
tion. There are nine species. 

CINERARIA, a genin of the class and or- 
der syngenesia polygamia superflna. The 
calyx 18 simple, many-leaved, equal; pappus 
simple ; receptacle naked. There are 41 spe- 
cies, most of them ornamental plants, and na- 
tives of the Cape. 

CINNABAR^ an ore of mercnry^onsistinir 
pf that metal united with sulphur. The princi- 
pal use of cinnabar, is in painting; in which art 
it is known under uie name of vermilion. 
CINNAMON- SeeLAURUs. 

CINQUE Porls. five havens 4hat lie on 
the east part of Enigtanj^ towards Franc^ thus 
called by way of eminence, onneeonni of their 
superior importuice^f as having been thoqght 


jse five ports are Dover, Hastinin, Rom- 
-lythe, and Sandwich; to which Wi&cheki 
sea and ^e have been since added. 

CIPHEIu, denotes certUft secret characters 
used in writing letten that contain some se- 
cret, not to be understood but by those between 
whom the cipher is agreed on. There are 
several Linds of ciphers according to Lord 
Bacon ; as the simple, those mixed with non- 
significants, those consisting of two kinds of 
chardcters, wheel-ciphers, key-ciphers, word- 
ciphers, &c. 

CIHCiEA, enchanter^ s nightshaik, a genua 
of the monogynia order, in the diandria class of 
plants, and in the natural method ranking un- 
der the 48th order, aggregats. There are two 
species, one of which is a native of Britain, 
and the other of Germany. They are low her- 
baceous plauts with white flowers. 

CIRCLE, in geometiy, a plane figure com- 
prehended by a single curve line, called its 
circumference ; in which right lines drawn from • 
a point in the middle, ciuled the centre, pro 
equal to each other. 

'Fhe area of the circle is fofind by muMly- 
ing the circumference by the fouith part of the 
diameter; or half the circumference by half 
the diameter. 

Ciicles, and similar figures inscribed in 
them, are always as the squares o£ the dia^ 
meters \ so that they are in a duplicate ratio of 
their diameters, and consequently of their 
radii. 

A circle is equal to a triangle, the base of 
which is equal to the periphery, and its altitude 
to its radius; circles therefore are 
ratio compounded of the peripheries and the 
radii. 

|Fo find the proportion of the diameter of a 
circle to its circumerence. Find, by continual 
bisection, the sides of the inscribed polygon, 
till you arrive at a side subtending any arch, 
however small ; this tbund, find likewise the 
side of a 8imi||Mrcinn8cribed polygon ; mnl- 
tiply each bfHP' Dumber of the sides of the 
polygon, by wmeh you will have the perimeter 
of each. The ratio of the diameter to the peri- 
phery of the circle will be greater than that of 
the same diameter to the perimeter of the cir- 
cumscribed polygon, but less than that of 
tiie inscribedf polygom^ The difference of the 
two being known, ue'^tio of the diameter to 
the periphery is easily had b numbers veiy 
nearly, •though .not justly, true. Thus Arcb- 
nmdes fixed the proportim at f to 33. 

CIRCLES, dhdmeal, m British t^graphy,, 
n name given to ceitab ancient uclosurBS, 
formed by rude stones, oircnlariy arranged. 

These, H is now generally agreed, were 
temples, and many writers ffiink also placra of 
solemn assemblies for councils or ewetious, 
and seats of judgment 

CIRCUIT, b law, signifies th* Jonmey, or 
progress, which the judges toke twice every 
year, through the several counties of Engbna 
and Wales, to hdd courts ind admmisto? 
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iHstice, where recenrse cannot be had to the 
Kitif^s courts at Westminster ; hence finffland 
is divided into six circuits, viz. the home 
circuit, Norfolk circuit, Midland circuit, Ox- 
ford circuit, Western circuit, and Northern 
circuit In ^^ales there are but tsro circuits. 
North and South Wales. 

circulation qf the Uood, the ng|ral 
motion of the blood in a living animal, 

^hat fluid is alternately carried from the heffTto 
aU parts of the body by the arteries, and re- 
turned from the sdne parts to the heart by the 
veins. 

CIRCUMFERENCE, the curve line wnich 
bounds a circle; and otiienvise called a peri- 
nhery, the boundary of a right-lined fimire 
being expressed by the term perimeter. The 
circumfereace of every circle is supposed to 
be divided into 360 degrees. The angle at tlie 
circniiiference of a circle is double that at the 
centre. 

CIRCUMFERENTOR, an instrument 
used by surveyors for taking angles. See 
Surveying. 

CIRCUMSCRIBED hyperbola, one of Sir 
Isaac Newton’s hyperbolas of the second order, 
that cuts its asymptotes, and contains the parts 
cut oflT within its own space. 

CIRCUMSCRIBING, in geometry, denotes 
tlie describing a polygonoiis figure about a cir- 
cle, in such a manner that all its sides shall he 
tangents to the circumference. Sometimes the 
te#i is used for the describing a circle about a 
polygon, so that each side is a chord ; hut in 
this case it is more usual to say tlie polygon 
is inscribed, than the circle is circum- 
scribed. 

CIRCUMVALLATION, or line qf circum- 
vallation, in tiie art of war, is a trench border- 
ed with a parapet, thrown up quite round the 
besieger’s camp, by way of security against any 
anny tliat may attempt to relieve the place, as 
well as to prevent desertion. See Fortifica- 
tion. 

CISSAMPELOS, a genus of the monadel- 
pliia order in the diiBcia class of plants ; and 
in the natural method ranking under the 
llth^ order, sarmentaceee. There are three 
species. 

CISSOID, in geometiy. a curve of the second 
order, first invented by Diodes and called after 
his name. 


near a city, that it may oominaiid it in case of 
a rebrilion. 

ClTHAREXYLUM. in botany, 
JidcBe-wood, a genus of the didynainia angio*- 
spermia class and order. Natural order of 
penmnatm. There are five species ; all natives 
of the West Indies. 

CITRIC acid Acid of limes. It has 
been found nearly unmixei^ ^Ith other acids, 
not only in lemons, oranges^ and limes, but 
also in the berries of vooctmisN oxycoecus, or 
cranberry, vaednium vitia idoea, or red 
whortleMrry, of birdcherry, nightshade, hip, 
in unripe ^pes ^ and tamarinds. Goose' 
berries, coirant^ bilberries, beamberries, cher- 
ries, strawberries^ cloudberries, and raspber- 
ries, contain citnc acid mixed with an equal 
quantity of malic acid. Hie onion yields ci- 
trate of lime. 

CITRUS, the citron, ora^e, and lemon 
tree a genus of the poiydelphia class and the 
icosandria order of j^nts. The calyx is qain- 
quefid ; the petals oolong, and five in number ; 
the anthene are 90, filaments united into vari- 
ous bodies ; fruit, nme-celled. ^ There are five 
species, with many varieties, viz. 

I. Citrus anrantinm, the orange : of which 
the varieties are, 1. Seville orange. This is a 
very handsome troe, and the hardiest of any. 
The fruit is large, rough-rinded, and sour, of 
excellent qaality for economical uses. 9. ^e 
China orange. This has a smooth, thin rind, 
sweet fruit, of which^ there are several varie- 
ties in warm countries. 3. The forbidden- 
fruit tree, very much resembles tlie common 
oraoge-tree; but the fruit is laiger. 4. The 
horned orange is a tree of moderate ^e, pro- 
ducing fruit which divide, and the rind runs 
out into divisions like horns. 5. Hie herma- 
hrodite orange is a common sized tree, pro- 
ucing fruit snaiied partly like an orange, and 
partly like a citron. 6. The dwarf orange tree, or 
nutmegsorange, growing two or three feet high ; 
the fruit is very small. ' ^ , 

' n. Citrus medica, the citron-tree. The 
varieties are, 1. Citron-tree with sour fruit 
9. with sweetish fruit; 3. with long fniit', 
4. with warted fruit; 6. with recurved fruit; 
and 6. with blotched leaves. 

The lemon-tree is accounted a variety of the 
citron. Of (his there are no fewer than eleven ' 
varieties. 


CISSU8, this wild grape, of the mo- 

nogynia order in the (etrandnRlass of plants, 
ranking in the natural method under the 46th 
order, hederaces. There are 16 species, na- 
tives of Jamaica and some of the a^acent 
islands, also of some parts of (he East Indies. 
The branches have t^drils at their ^nts by 
whiob they climb up tiees to a considerable 
heij^t 

Ull^rUS, the roch rose, a genus of ^the mo- 
nogynia order, in thepolyandna class of plants, 
ranking in the natural method under the 90th 
order, rblacem. Tkare are 66 species, mostly 
natives of the southern parts of Europe. They 
are very bquutiful evergreen shrubs, and very 
vornamentarjn gardens. The flowers are white, 

rt , and* yellow. They are propagated 
eds or cuttings. Gum labdanum is 
obtained frcpi one of the species in tlie 
Levant 

CITADEL, a place fortified with four, five, 
or SIX bastions/ built on a convenieolgrotmci 


These are the most remarkable varieties of 
the species of citrus ; but besides these there 
are several others. 

1. Citrus trifoliata, is a thorny shrub, grow- 
ing naturally in Jaj^n, where it is likewise 
known by the names of gees, and karatals 
banna. 

9L Citrus deenmana, or shaddock, which de- 
rives its name from oaptoin Shadshick, who 
bitMM^t it from the East udies. ^ 

3. Citrus japonica,the fruit of which is no larger 
than a cherry, but very sweet and pleasant 

CIVIL lawg is ^properly the peculiar law 
of each state, country, or city; but what is 
usually meant by the civil law, is a body of 
laws composed out of the best Roman and 
Grecian laws, compiled from the laws of na- 
ture and nations, and for the most part re- 
ceived and observed thrctaghoiit all the Roman 
dominions for about 1900 years. 

In England it is used in thu ecclesiasBeal 
courts, in the courts of ^ admiralty, ao;| in 
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tlie two universities; fet m all these it Is fe- 4sst» so Ss lo striho iirs with .steel' Maries 
strained and directed^by the cammon law. susd cwks also softea ia water, but their 
Civil year is the le^ year, or sabaa] ae- ysi^.is not tenaqgiis, nor does «taimire' 
tonntof time, which every soveciUBent afmoiots siliceous hardness m the fire. ^ The affinitv dr 
to be used within its own oomiinoDs ; and is so the clays for moistnre is manifest hy their 
called in contradistinction to the natural vear, sticking to the tongne. and by^^e utense heat 
which is weasored Uy the revolution ol the necessary to make them perfectly dry. The 
heavenly bodies. od^r ascribed to days breathed upon, is due 

CIVILIAN, i|k general, denotes sometoing fl||be oxide or iron inised with theio. Abso* 
belonging to the civil law, but more especially lolely pure clays emit no tmelL 
tbe doctors and professors of it are called civi- Of the differant kinds of clay at piwnt 
liana. Of these we have a college or society known, the following ags the prineij^* 1. 
in London, known by the name of doctors- Porcelain clay, derived chiefly trom the jd.e- 
conimona composition of feldspar, and containing silica 

CIjAM P, in a ehip, denotes a piece of tiin- and alumina, with traccw of oxide of iron* 2. . 
ber applied to a mast or yard, to 'prevent tlie * Marl clap, which contains a po^on of carbo- 
wood from bursting ; oiia also a thick dank nate of lime, and is much usdl in nmki^'pale 
lying fore and ait under the beams of the coloured bricks. 3* Pi^c4iy, which is very 
second deck. plastic, requiring a higfi temperature for fusion, 

Clamf is likewise the term for a pile of on- and used for tobacco-pipes and white pottery, 
burned bricks, built up for burning. 4 Potter^ clay, which is of a reddish colour; 

CLAMPING, in joinery, is the fitting a it is used for coarse pottery, and, mixed with 
piece of board with the grain, to another piece sanil for bricks and tiles, 
of board cross the grain to prevent its waip- CLAYTONIA, in botany, a genus of the 
ing. pentandria monogynia class of plants,^ tlie 

CLARIFICATION, is the s^ration, flower of which consists of five * 

by chemical means, of any liquid from sub- erect, large petals; the fruit is a roundiMi 
stances suspended in it, and rendering it unilocular capsule, containing three roundish 
turbid. seeds. There are two species. 

CLARINET, in music, a wind instrument CLEF, or Cliff, in music, a mark set at 
of the reed kind, tbe scale of which, though it the beginning of a song, to shew tlie key in 
includes every semitone within its extremes, is which the piece is to be performed ; or it is 
virtually defective. Its lowest note is £, lielow a letter marked on* any line which explains fee 
the F clilf, from which it is capable, in flie rest. 

liands of good solo performers, of ascending CLEMATIS, virgin's bower, in botany, a 
more than tliree octaves. genus of the polyandria polygyoia class of 

CLARO obscuro, or Clair (Ascure, in plants, the flower of which consi^ of four ob- 
painting, the art of distributing to advantage long lax petals. There is no pericarpium, but 
the lights and shadows of a piece, both with a small receptacle contains several roundish 
regard to the easing of tlic eye, and the effect seeds, crowned with a slender filament There 
of die whole piece. ^ are 21 ^cies, chiefly climbing shrubs. 

CLASS, a term given to tlie general divisions ^ CLEOME, a genus of the siliqnosa order, 
of a subject: thus in the Linniean system, in the tetradynamia class of plants, and in the 
animals and plants are divided into classes. natural method ranking under the 25th order, 
CLATRRUS, in botany, a genus of roundish putaminee. There are 16 species ; all natives 
fungi ; tbe substance of which is full of holes, of warm climates, except two. They are her- 
like the meshes of a net There are 7 baceous planfe, rising from one to two feet 
species. high ; and are adoraed with flowers of various 

CLAVARIA, club top, a genus of the ciyp- colours, 
togamia class of plants, and of the order of CLEPSYDRA, a water-clock, or instru- 
fiingi ; and in tlia 68th of the natural method, ment to measure time by the fall of a certain 
According to Miller, the whole genus of cla- quantity of water. 

vuria ought to be reckoned in the tribe of the There weiH|iRDy kinds of clepsydne among 
zoophytes ; and therefore he classes them the ancients ; vot they all had tliis in common, 
among the vermes. Other naturalists, how- that the water ran generally through a narrow 
ever, have not been able to discern any thing passage, from one vessel to another ; and in 
of an animal nature in the clavaria. The the lower was a piece of cork or light wood, 
species are : 1. Clavaria bemotades, or the oak wl^h, as the vessel filled, rose up by degrees, 
leather club-top, resembling tanned leather, anff shewed the hour.. ' ^ 

2. Clavara militaris. CLERK, a word ciiginally used to denote a 

^ CLAVKSUBS, in anatomy, are two bones learned man, or man of letters ; whence the 
situated transversely and a httle obliquely op- term became appropriated to churchmen, who 
posite to each other, at the superior ana an- were ttom thence called clerks or clerg^en ; 
tcrior pari of the thorax, between the scapula the nobility and gentry heiiw usually bred up 
and sternum. • to the exercise of Brms,.j)ma none left but the 

CLAUSE signifies an article, or particular ecclesiastics to cuUivato tbe sciences. The 
stipulation, in a contract, a chargor condition term is now applied to persons^ in diifereot 
ill a testament^ &c. offices of the law and govesnment, and also to 

Thus we say, a derogatoir clause, a penal those who keep merchsuts* accounts, 
climse, savingclause, codiciDary clause, &o. CLERODENDRUM, a genus of (he didy- 
CLaY. Tlie clays are opaque and non naioia angioqiermia class of plants. There are 
mstallized bodies, am of dull fracture. They eight species, natives of tbe East Indies. 
foiTiivrith water .a plastic paste, possesxing CLEftlRA, a genua of the monogynia order 
^considerable tenacity, wbum haraens with in the decandria class of plants, and in the 
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tiatnrnl roetiiod rankine under the ISfli order, tal arranmment S. drrthBtrahu, HoHeosUI 
bicornee. There are fonr species, of whkrh or sligihily inclined masses, attenoated towards 
tlie mcHit remarkable i^, clethca alnifolia, a na- a part or the whole of their oircnroferenoe, 
live of VirRinia and Carolina, where it grows bent downward, or ondolated, separ^ or in^ 
in moist places, and near the sides of nvulets, groaps, consisting of small deads navinig these 
rising near eight or ten feet high. This plant characters. , 

* . - The modifications are, d. Cksmfo- 

stratus. The cirro-stratos, blended with the 
comiilos, and either appeaitjg intermiied with 


bears ^e open air in Britain, and is one of tiie 
tnost^ t^antiful flowering shrubs. * It 


gated by layers, but they are generally 
^ears before* they take root 

CLIBADIUM, a genns of the^ monttcia 
pentandna class and order. There is only one 
species, a native of Surinam. 

CLJFFOttTIA, a genus of the polyandria 
order, in the dicecia class of plants ; and in 
the natural method ranking tinder the 38Ui 
order, tricoccs There are nineteen s[>ecies, 
all natives of Africa ; tlicy require to be kept 
in a green-house when cultivated in tins 
country. • 

CLIMATES, in geo^phy, spaces upon the 
snrface of the terreatnal globe, contained be- 
tween two parallels, s^ tnr distant from each 
other, that the longest day on one parallel 


the heaps of the latter, or superedding a wide- 
spread strncture to its base. 

7, Cumulo-cirro-sirafus, vel Nimbui. The 
rain cloud. A clond or system of clouds from 
which rain is falling. It is a horiEontal sheet, 
above which the cirrus spreads, while the 
cumulus enters it laterally and from beneath. 

The cfirrus appears to have the least density, 
the greatest elevation, the greatest variety of 
extent and direction, and to appear earliest on 
serene weather, being indicated by a few 
threads pencilled on the sky. Before storms 
they appear lower and denser, and usually in 
the quarter opposite to that from which the 
storm arises. Steady high winds are also 


differs half an hour from the longest day on the preceded and attended by ctVrtw shreaks. 


other. See Geography. 

CLINCH, in the sea-language, that part of 
a cable which is bent about the nog of the 
anchor, and then made last. 

CLINIC meefirtne, particularly used for the 
method of visiting and treating sick persons in 
bed, and the more exact discovery of all the 
symptoms of their disease. 

CLINOPOBIUM, a genns of the 


ning quite across the sky in the direction they 
blow in. 

The cumulus has the densest strnctnre/ is 
formed in the lower atmosphere, and moves 
along with the current next the earth. A small 
irregular spot first appears, and is, as it were, 
the nucleus on which ^ they increase. The 
lower surface continues irregularly plane, while 
the upper rises into conical or nemispherical 


gymnospermia order, in the didynamia class of heaps ; which may afterwards continue long 
plants ; and in the natural method ranking nearly of the same bfllk, or rapidly rise into 
under the 41st order, asperifoliss. There are mountains. They will begin^ in fair weather, 
five species, all herbaceous plants, growing to form some hours after sunnse, airive at their 
from one to two feet higlL maximum in the hottest part of the afternoon, 

CLFTORIA. a genus of the decandria order then go on diminishing and totally disperse 
in the diadelpnia class of plants ; and in the about snnset Previons to rain,^ the cnmulus 
natural method ranking under the 32d order, increases rapidly, appears lower in the atmos- 
papilionaceiB. There are five species, all her- phere, and with its surface fnll of loose fleeces 
baccons perennials, or annnals, of the kidney- or protnberances. The formation of laige cn- 
bean kind, growing naturally in both the Indies, mim to leeward in a strong wind, indicates the 
The flowers, which are elegant, stand singly, approach of a calm with rain. When they do 
each on its prt^r footstalk. They are large, not disappear or subside about sunset, but 
nnd i|[eneral1y of a deep blue, but sometimes of continue to rise, thunder is to be expected in 

the night The stratus has a mean dogi 


a white colour. 

CLOCK. See Horology. 

CLOFF, that in which any goods are pat 
for the convenience of canine ; as the Sags 
of pepper or hops, the baflPs of butter. 


'Hie stratus has a mean deproe of 
density, aud is the lowest of clouds, its mferior 
surface commonly resting on the earth or 
water. ^ This is properly the cloud of night 
appearing about sunset. It comprehends all 
those creeping mists, which in calm weather 


CLOUT). A mass of vapour, more or less ascend in spreading sheets, (like an inundation 
opaque, loaned and sustained at considerable of water), from the bottom of valleys, and the 
lidgnte in the atmosphere, probably hy the surfaces of lakes and rivers. On the return of 
joint agencies of heat and electricity. Th^r^t the sun, the level sarfiice of this cloud benns 
fiucccsslul ^ attempt to 'tHnnge the diverafied to put on the appearance of cumnlas, the whole 


forms of clouds, under ^ew general modifica- 
tions, was made by Luke Howard, Esq. We 
shall nve here a brief account of his ii{gemous 
classification. 


at the same time separating from Ihe ground. 
The continuity is next destroyed, and the 
cloud ascends and evmmtes, or passes oflT 
with the appearance or the nascent cnmoln 


The simple modifications are thus named Tbis has long l^en experienced as a prognos- 
nnd defined: 1. CIntKs. Parallel, flexuoos, or tic of fair weather. 


nuu jmrniici, iicxuifu^ vr 

diveigipg fibres extensible in any or in all di- 
rfctiim SL Cpmuku. Convex or conical 
heaps, increasing Upwards from a horizontal 
iMse* A Strait A widely extended, con- 
tinuous horuontal sheet, increasing from 


The cirrus having continued for some time 
increasing or stationary, usually passes either 
to the cirro-onmnlus or me cirro-stratus, at (he 
same time descending to a lower station in the 
atmosphere. This modification forms a very 
beajtilul sky; is frequent in summer, an tiC- 
1 he tfftenneaisgs modifications which require tendant on warm and dry weather, llie arro- 
to Ito iroticed are, 4. Cirro^cumuhts. Small stratus, when seen in the distance, frequently 
well4eDned roundish masses, in close horizon- gives the ides of shoals of fish. It precedes 



icuimof wric# Hirer ; viqwiiiV' 

three-oelled ; mmI one. There an 10 ipedei^ 
all natives of hoi cHmates. 

GLYPSOLA, in a geimt of the 

tetndynamiasiliculosMass and order^ Natn- , 
ral Older of aitiqiiosa). E ise nti a l ^tharaeter; 
•inde emafuptiate, or bkiaiaie> compraiwed, 
Oa^ decidoous. There are ttiree' species. 



wind and rain; is seen in the intervale of Ove-pefilled| female, ^lee three; oasenlo 
sforms; and sometiinefr alternates with die 
rirro-Giimolas in the mme cload, w|ien the 
dUierant evolutions torm a cnrioos spectacle. 

* A judgment may be formed of the weat^r 
likely to ensue by observiim which modification 
prevails at last Tb^ solar and lunar haloB, 
as well as the parhelion and paraselene, j[mock 
sun and mock moon,) prognostics of tool 
weather, are ocifiisionM ny this cloud. The 

cnmulo-stratns precedes, and the nimbus ac- — . - 

companies rain. jected chiefly at the anas into tne Jalger intesH 

cLUPEA, or herring, in ichthyology, a tines. < .... .. - 

- . 1 CNEORUM, toidbto tool/, a genns of the 

moDogynia order, in the triandria class of 
plants, ranking in the natural method nnder 
the 3^ order^ tricoccss. There is only one 
species, which is a small evergreen, and veiy 
ornamental shrub, with simple leaves and yel* 
low flowers. It is propagated from seeds. 

CNICUS, Ujjftd Hustle, a genus of the 
polygamia fequans order, in the syngenesia 
claas of plants, in the natural method ranking 
under the 49th order compositm. There are 
nine species, of which the only one remarkable 
is that called cardans benedictns. It is an an- 
nual plant, and flowers in June and July. The 
leaves are bitter, and a strong decoction from 
this plant p^uces vomiting. It is now little 
used in medicine. 

COAGULATION^ in chemistry, the ren- 
dering a fluid body m some degree solid by 
exposure to cold, or by the addition of some- 
thing by which it is decomposed. 

COAK, a bard sonorous •substance, the 
residue of coal when subjected tp destructive 
distUlatioD. It is properly charcoal containing 
the earthy ingredients of the coal, and the 
process of charring it is conducted after the 
same manner as mat of wood. It is chiefly 
used by iron and bms founders, when an in- 
tense heat is required ; also for smelting iron 
ore, and for operations in which smoke would 
be detrimental, as in the dryii^ of malt, and 
in the manufactare oi most articles of confec- 
tionary. 

COAL. This very important order of com- 
bustible minerals, is divided by Professor 
Jameson into the following species aud sub- 
S|>ecie6 : — 

Species 1. Brown coal. 

Species 9. Black coal, of ^hich there are 
four sub-species ; slate coal, canuel-coal, foli- 
ated coal, amiieoarse coal. 

1. Slate coal. Its colour is intermediate, 
bet%%een velvet-black, nod dark greyish black. 

It has sometimes a peacock-tail tainisli. It oc- 
curs massiye, and in columnar and egg-shaped 
concretions. It has a resinous lustre, principal 
iractiire slaty; is bnjffle, burns longer than 
caniiel coal : cakes iiftre or less, and leaves a 
slag. 

% CgmeH coal Xlolour between velvet and 
greyish black. Massive. Resinous lustre ; 
fracture flat conchoidal, or even. Hardness 
as in the precedimr. kittle It is found in 
dijferent parls of England, and also in Scot- 
land ; ana has been worked on tHe lathe into 
drinking vessels, snuft-boxus, &c. 

3. Foliated coo/. Colour velvet blimk, 
sometimes with iridescent tarnish. Massive, 
and in lamellar concretions. Resinous or 
resplendent lustra: softer than cannel coal ; 
between brittle and sectile, and easily broken. 


senus belonging to the order of abaominales, 
^ere are 11 sp^ies, of which the following 
are the principal^ 

1. The clupea harengns, or common herring, 
has no spots, and the under jaw is longer than 
the upper one. A herring dies immediately 
after it is taken out of the water ; whence the 
proverb. As dead as a herring. Herrings are 
tband from the highest northern latitudes yet 
known, as low as the northern coasts of France. 
They are met with in vast shoals on the coast 
of America, as low as Carolina. The great 
winter rendesvous of the herring is within the 
arctic circle. An immense number of them 
begin to appear off tlie Shetland isles in Apri' 
and May ; nut these aro only (he forerunners 
of the grand shoal which comes in June ; and 
ftieir appearance is marked by certain signs, 
by the numbers of birds which follow to prey 
on them. 

The first check this army meets with in its 
march southward is from the Shetland isles, 
whiih divide it into two parts ; one wing takes 
the east, the other to tlie western shores of 
Great Britain, and fill every bay and creek 
with their numbers; the former puss on 
towards Yarmouth, the great mart of herrings; 
they then pass through the British Channel, 
and disappear. Those which fro towards the 
west, proceed to the north of Ireland : here 
they meet with a second interruption,»and are 
obliged to make a second division ; one party 
going to the western side,^ and being soon lost 
in piusing into the Atlanuc, the other into the 
Irish sea. 

Tliey are full of roe in the end of June, and 
continue in perfectioa till (he beginning of 
winter, when they deposit their gpawn. The 
young herrings approach the shoies in July 
and August, and are then from half an inch to 
two inches long. 

3. The clupea sprattus, or sprat, has 13 rays 
in (iie back nn. It is a native of the European 
seas, and has a resemblance to the- herring, 
blit is smaller. 1'he season for them is from 
November to March. 

3. The clupea encrasiolus, or anchovy, has 
upper jaw longer tlian the under one, and 

is about three inches long. Tiiey are taken in 
the Mediterranean, and brought here and 
pickled. 

4. Clupea alosa, the shad, has a forked 
snooty and black spots on (he sides. In Great 
Britain the Severn eflbrds tills fish in higher 
Mifection tlian any other river. It makes its 
unit appearance there in May, bat in very 
warm seasons bi April. 

^ CLUYTIA, in botany, in memory of Auge- 
nns Clubns, professor ol botany 'it Leyden, a 

K of the dioecia gynandria class and order, 
tial character : calyx five leaved ; corolU 


coc 

It occnrs in the coal formations^in thik and' 
other countries. , 

4. Coarse coal Colour dark fpn^sh black, 
c-inclining to bm^ish black. Ma<tsive, and in 
granular concretions. Glistening lustre ; fmc* 
tare imneWect scaly ; ^hardness as above, and 
easily trangibld'. It occurs in the German 
coal formations. ^ 

Si^ies 8d. Gkmcs coal, of wUch t^e 
Pkorcssor gives two snb-spocies. Pitchrcoc^, 
ahd Gknce-coal 1. Pitch-coal, Colour, vel- 
vet black. ' Massive, or in plates and botroidal 
branches, with a woodv texture. Splendent 
andremnous: fracture, largo perfect conchoi- 
dal. Brittle ; does not soil ; burns with a 
greenish ^me ; occnrs aloi^ with brown coal 
in beds, and is found in the isles of Sky and 
Faroe. It is used for fuel, and for making 
vessels and snufl^boxes. 

2. OUmce-coal, of which woJtnve four kinds, 
conchoidal, slaty, columnar, MK fibrons. The 
conchoidal has an iron-black colour, inclining 
to brown, with sometimes a tempered stem 
tnrejsh. Massive nnd vesicnlar. Splendent, 
shining, and ini^rfect metallic lustre. Frac- 
ture flat conchoraal liardness as above ; brit- 
tle and easilv firangible ; burns without flame 
or smell, ana leaves a white ash. 

Slafy glance coal Colour, Iron-bhirk. Mas- 
sive. ^ Lustre, shining and imperfect metallic. 
Principal fracture, slaty ^ coarse fracture, iin- 

S erfect conchoidal. It is fonnd in Siiain, in 
witzeriand, England, Scotland, and Ireland. 
In this country it is called blind coal. 

Cofmntiar glahce coal Colour, velvet-black, 
and greyish black. Massive, disseminated, 
and in prismatic concretions. Lustre, glisten- 
ing, and imperfect metallic. Fractnre, conrhoi- 
dm ; burns without flame or smoke, and is found 
in several parts of Scotland. 

Fihrotts coal Colour, dark greyish-black. 
Massive, in thin layers, and in fibrons concre- 
tions. . Lustre, ^ gliinmering, or pearly. It 
soils strongly, is soft, passing into friable; 
and burns without flame, but some varieties 
scarcely yield to the most intense heat. It is 
fonnd^ m the different coal fields of Great 
Britain. Its fibrons concretions distingnish it 
from evere -other kind of coal. 

COASTING, that part of navigation where 
the places assigned arc not far distant, so that 
a ship may sail in siglit of land, or within 
sonndins^ between them. In this there is only 
required a good knowledge of the land, 
the ose of the compass and lead, or sounding 
line. 

COAT of arms, in heraldry, a snreoat 
rmching to the waist, open at the sides, and 
ornamented with armoml bearings, worn tiy 
the ancient knights intiinlysof war, or at tonrna- 
ments, oyer their armour, being the principal 
characteristic by which tliey were distinguish- 
ed from one another, the face being covered 
with the helmet^ 

COATING, in chemistry, is used princi- 
pally for the purpoflh of clefending certain 
vesmris fVoaa the immediate action of fire; 
thus, glass retorts, sud the inside of some 
furnaces, are conted with various composi- 
tions. ^ ^ 

COB4LT. See CmEWiihtY. 
COCCINELLA, insoology, a genus of 
insects of the order of coJeoptera. The fe- 
uiules deptisit their eggs, which turn to small 
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larvm, slow in their process, and ennulrs fo 
the plant-louse. Of the diflereiit lariiv of 
the coccinellu, the most curious is the white 
hedgeho/p ; a name given it on aocoiintmf the 
singmarity of its figure, and the (nfts of li:iir 
which render it remarkable. Alter a fortnight 
it settles on one spot, and, without parting 
with its fur, turns to a chifhalis : three weeks 
after which it becomes a coccinella. 

COCCOLOBO, a genus of^he tri{^ia order, 
in thegictandria class of plants, and in the natu- 
ral method ranking under the J2th order, holo- 
racem. There are 19 species; the mMt re- 
markable is that called the uvifera, or sea-side 
grape. It grows upon the saady shores of most 
of tiiie West India islands. ^ ' 

COCCULUS IfuUrvs, the name of a poison- 
ous berry, supposed to be used by brewers in 
their malt liquors,^ particularly in porter, to 
give it an intoxicating cmaKty. But as the use 
of it is fbrbidden by tlie laws of the land, it 
wonld be unfair to impute the practice of it to 
any respectable honse. 

COCCUS, in zoology, a genus of insects be- 
longing to the order of hemiptera. The ros- 
trum proceeds from the breast: the belly is 
bristly behind ; the wings of the male are 
erect ; and the femlie has no wings. 

There are about fifty species of this insect, 
extremely fertile, and troublesome in hot 
houses and ^cn houses. Ilie most important 
species is the coccus cacti, a native of the 
warmer parts of America. This is tlid famous 
cochiupol animal, so highly valued in every 
part of the world for the incomparable beauty 
of its red colour, which it readily communi- 
cates to wool ond silk, but with much more 
difliculty to linen nnd cotton. 

The cochineal insert may, in some circum- 
stances, be compared to the silk-worm, parti- 
cularly in the manner of depositing its eggs, 
llie insects destinrd for this purpose are taken 
at a proper time of their m-owtn, nnd put into 
a box Well closed, and lined with a coarse 
cloth, lest any of them should be lost ; and in 
this confinement they lay their eggs and die. 
The box is kept close till the time of placing 
the e^ on the nopal, when, if any motion is 
perceived, it is a sufficient indication that tiic 
BDinjeloule has life, though the is so ininiife 
as hardly to be perceived ; and this is the seed 
placed on the foliage of the cactus corhenilifer, 
or Indinn fig, known to tlie Spaniards by the 
name of nopal, the qnantity contained in the 
shell of a hen’s egg being sn^cient for cover- 
ing a whole plant 

COCniNEAL. See the preceding article. 
COCHLEAKIA, scurvy-grass, a genus of 
the siliculosa order, jn the tetradynamia class 
of plants ; and iu the natural method ranking 
iindf'r the H9th oidcr, fdliqnosa. The silirula 
is eniaigiiiated, turgid, anti scabrous; with 
the valves gibbous and obtuse, 'llicre aie 
eight species. 

COrK. See PiiASMNrs. 

COCKET is a seal belonging to the King’s 
Ciistoni-honse, or rather a scroll of parchiruiit 
sealed and delivered by the oflicers of the cus- 
toms to merchants, ns a warrant (lint their 
mei I h.aidises ere enstomed. It is also iimH 
for the olfi 'e w here j^ds, transported, were 
first entered and paid their cnstoni, and had a 
cocket or certificate of discharge. 

COCKPIT, in n man of war, o place on the 
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lower floor, or deck, aboil die main-eapsftkii, 
lyinjir between the platform and the ateward’a 
room, where are paradona for the purae/, anr- 
feon. ^d hia matea. 

• COCKSWAIN, or CoxaoN, an officer on 
board a man of war, who has the care of the 
barge and all thin^belonging to it, and moat 
be alao ready withlll crew to man the boat on 
nil occaaiona: he i^at the atem of the boat 
and ateera. I 

COCOS, in botany, a genna belonging to the 
natoral mer of palmaa. It ia of the monoecia 
hezandria claaa. There are five apeciea, the 
principal ia. 

Cocoa nuoifera, the c^oa-nnt tree. Itfre< 
qaendy riaea 60 ibet high. The body of the 
trank, generally leana to one aide, occaaioned 
by the gj^t weight of nnta it auataina when 
yonng. The leavea or branchea are often 14 
or 15 feet lone, aboot 28 in number, of a yellow 
coloar, atraignt and tapering. When the ker- 
nel b^^na to {pnw, it incmata the inaide of the 
nnt with a blaiah, jelly-like aiibatance: thia 
hardena aa it increaaea, and becomea aa white 
as snow, and of the flavonr of a filberd. The 
quantity of liquor in a fiill-grown nnt is fre- 
qnendy a pint and npw^a. The htiaky tegu- 
ment of the nnt consists tf strong, tough, 
atringy filaments, which resemble coarse oakum. 
The leavea are wronght into brooms, hammocks 
in form of nets, mats, sacks, and other useful 
utensils. 

COD. See Gadus. 

CODE, a collection of the laws and conati- 
tntions of the Roman emperors, made by order 
of Justinian. The code is accounted the 
second volume of the civil law, and contains 12 
books. 

CODICIL. See Will. 

COEFFfCBpiTS, in algebra, such numbers, 
or given quantities, as dre put before letters, or 
unknown quantities, into which letters they 
are suppos^ to be multiplied. See Alge- 

BBA. • 

^ CCBLTAC Artery, See Anatomy. 

COFFEA, the c^ee-Uee: a genus of the 
monogynia order, in the pentandria class of 
plants, and in the natural method ranking iin- 
the 47th order, stellatse. Tliere are 10 
species,^ but that which is most worthy of at- 
tention is a native of Arabia Felix. The coflea 
Arabica seldom rises more than 16 or 18 feet 
in height ; the main stem grows upright, and is 
covered with a light-brown bark ; tlie branches 
are produced horizontally and ^posite, cross- 
ing each other at eveir joint. Ine leaves also 
stand ophite : and when fully grown are about 
four or five inches long, and two broad in the 
middle, decreasing towards each end ; the bor- 
ders are waved, and the aor&ce is of a lucid 
green. The flowers are prounced in clusters 
at the root of the leaves, sitting close to the 
branches ; they are of a pure white, and have a 


upper fart b W made of pieces of traiber, 
raised two feet above (he level W that mbat; 
which little elevation has hurdles, ladeir with 
earth, for its covering, and serves as a pavapd 
with embrasures. 

COHESION, or attractioii ora^sSomh 
that power by which the paiCsMif bodies 
are held togeftier. The absoloto oobeaion of 
solids is roeasared by the force necessary to 
pull them asunder. Heat is ezcHed at the 
same time. At the iron cable numufiietory 
Captain Brown, a cylindrical bar of .Iron, I| 
inrn diameter, was mwti asunder by a (bree 
of 43 tons. Before the mpture, the bar 
lengthened about five inches, and tim section of* 
fracture was reduced nearly three-eighths of an 
Inch. About this part a degree of heat was 
generated, whi^, according to Mr. Barlow of 
Woolwich, rendered it unpleasant, if not in a 
alight deg^ painful, to ipratp the bar in the 
hand. The same^thing is shewn in a greater 
degiee in wire-drawing. When (he force is 
applied to compress the body, it becomes 
snorter in the direction of the force, which is 
called the co/^esaion : and the are% of its 
section at right angles to the forre, expands. 
The cohesion, calculated from (he transveine 
streni^b, is as near, or peihaps nearer, the real 
cohesion, than that obtain^ by polling the 
body asunder. The cohesive force of metals 
ia much increased by wire-drawing, rolling, 
and hammering them. 

COINING, or coinage, is the making of 
the metallic currency of the country. The 
method of* conducting this proceos in (he Royal 
Mint has, within the last few years, undeigone 
a complete reformation. 

The machinery, which is frie invention of 
Messrs. Bolton and Watt, Morrison, Barton 
and others, ^for the most part, worked by 
steam ; and iTm constructed aa to secure the 
principles of economy, accuracy, and despatch 
in an astonishing degree. 

1 he newly constructed melting furnace of 
Mr. Morrison, it is said, is capable of melting, 
witli ease, 10,000 lbs. troy of silver daily ; this 
was done for several months, during tJie re- 
coinage, in 1817. The beantilul invention of 
Mr. Barton for reducing the plates, out of which 
the blanks are to be cut, to a uniform thickness, 
has entirely superseded the old tedious, dnd 
clumsy process of filing each individual blank 
to the standard weight But (he moat inge- 
nious piece of the mint machinery is the coining 
press. 

This press is woiked by means of a series of 
machinery placed in an apartment over the 
coining room, and connected with the steam 
enfpne. It has adapted to it a contrivance^ by 
winch it feeds itself wJm the blanks to be im- 
ressed, and removes'tliem tbe instant they 
Bve received the impression; while at tlie 
same ti\pe it acts as a register, and keeps an 




branches under the azille of (he leaves. 

The colTce-tree is cultivated in Arabia, 
Persia, the East Indies, the isle of Bourbon, 
and several parts of America. * It is also 
raised in botanic gardens in several parts of 
Europe. 

COFFER, in fortification a hollow lodgment 
athwart a dry moat, from six to seven feet 
deep^ and from sixteen to eighteen broad, die 


in^ the coining room : aud by the aid of 
this new maemnery, four boys are capable 
of striking 20,000 pieces of money in an 
hour, ** 

COIX, Jo^s fears, a genus of the triandim 
order, in tlie monoecia class of plants ; and in 
the natural method ranking under the 4th 
order, gremiiia. I'here are three Hfjecles, the 
principal of which the coix lacryma, is a nativo 
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Eaft Tndlet, and freqaenilytcultiv«fed in 
and Poituml * 

CQIUCHIGUM, meadow soifroa : a genus of 
^ tita trigynia order, in the hexandria class of 

S lants, jBtkd in the natural method ranking on- 
er the ttkinder, spathacee. 

There m three species ; all bulbons-rootcd 
perennials, possessii^ the singular property of 
tlieir leaves appearing at one time, and their 
flowers at another. 

o COLD. When caloric combines with our 
bodies, or separates from them, we experience, 
in the first case, the sensation of heat, in me 
second, cold. When the hand is put u|mn a 
hot iron, part of the caloric leaves the iron, 
and enters the hand ; this produces the sensa- 
tion lof heat. On the contraryv when the hand 
is put upon a lump of ice, the caloric rapidly 
leaves the hand and combines with the ice ; 
this produces the sensation of cold*. The sen- 
sation of heat is occasioned by caloric passing 
into our bodies ; the sensation of cold by calo- 
ric passing out of our bodies. We say that a 


body is hot, when it communicates ctilorio to 
the surr^undi^ bodies : we call it cold, when it 
absorbs caloric from other bodies. 

The opinion that cold is a real substance 
seems to have gained considerable ground 
from the experiments of the members of the 
Academy del cimento at Florence, which were 
afierwards revived by Pictet of Geneva, with 
perfect success. But the concentration of cold 
m the focus of a speculum; although it appears 
to establish, or at least to render probable, 
the distinct and material existence oi cold, is 
accounted for hr modern philosophers on 
a difieient principle. The true solution of tliis 
problem is derivM from the abstraction of that 
return of heat which ihe thennoscope mirror 
had derived from the one whi^ is openAtd 
on by the cooling body, and nc# participating 
in its radiating tension. Thus, also, a black 
body placed in the focus of one mirror, would 
dimmish the light in the focus of another ; the 
eye, according to Sir H. Davy, being to the 
rays producing light, a neasure similar to that 
wnicn the thermometer is to rays producing 
heat See CoNGELATioti 

COLDENIA, a genus of the tetragynia 
order, in the tetrandna class of plants ; and in 
the natural method ranking among those of the 
diibioos order. There is but one species, a na- 
tive of India. 

COLEOPTERA, among zoologists, the first 
order of insects, comprehending all those uitb 
four wings, the external pair of which urc hard, 
rigid^ and opake, and form a kind of case for 
the interior pair: tlie mouth consists of two 
transverse jaw Si 

According to the Ciinnean system, there 
are about 66 genera in Lis order. 

COLIC, in medicine, a severe pain in the 
lower venter, so called, because Uie disorder 
was fonoeriy supposed to be seated in the 
colon. 

COLISEUM, qi: Coliseum, in ancient 
aichitectiipe, an oval amphitheatre at Rome, 
built by Vespuian, wherein were statues set 
up, rqireseiitihg* all the provinces of the 
empire: in the middle of which stood tiiat 
of Home, holdlpg «4||bldeii apple in her 
bind. 

COLLEGE!, an assembltq^e of several bodies 
or aocieties, of several persons into one 


socllty. Among the Romans there were the 
colleges of augurs^ mansgerS of tlie public 
games, carpenters, pottefi, lock-sihitlis, engi- 
neers, botchers, bacers, and tent makers ; each 
of which had its dutinot hall^ or place df mect-c 

'^OLLIERS, vessels empldyed to carry 
coals from one port to principally from 

the northern parts of Enpnid to the Capital, 
and more southern parts, aqd foreign markets. 
Their trade is known to be an excellent nnr- 
seiy for seamen. 

COLLINSONIA, in botany, a genus of the 
diandria monogynia class and order. Leaves, 
ovate, glabrous ; stem glabrous. IVo species, 
found in North AmeriOu. 

COLLYRIUM, in phannacy# n topical 
remedy for disorders of the eyes. 

COLOGNE earth, a substance nsed in 
painting, much approaching to amber in its 
structure, and of a deep brown. It has gene- 
rally been esteemed a genuine earth, but has 
been discovered to contain a great deal of 
vegetable matter, and, indeed, is a very smgu- 
lar substance. 

COLON, in anatomy, the second of the 
three large intestines. • 

Colon, in grgjjginar, a character marked 
thiiR, (:) to divide a sentence. • 

COLONEL, in military matters, the com- 
mander-in-chief of a regiment, whether horse, 
foot, or dragoons. 

Colonel, lieutenant, the second officer 
in a regiment, who is at the head of the c^- 
tains, and commands in the absence of the 
colonel. 

COLONNADE. See Architecture. 

COLONY. A colony is a settlement form- 
ed by the inhabitants of any n.ntion in aouie 
part of tlie world, unoccupied by any other 
civilized nation. 

COLOPHONY. Colophony, or black re- 
sin, is the resinous residnum after the distilla- 
tion of the light oil, and thick dark reddish 
balsam, from turpentine. 

COLOSSUS, a statue of a gigantic or enor- 
mous size. The most famous ol tliis kind was 
the colossus of Rhodes, made in honour of 
Apollo, by Cliares the disciple of Lysippus. It 
was 86 feet high, and its thumb so large that 
lew people could embrace it This statue was 
PiAced across tlie mouth of the harbour at 
Rhodes, and the ships, in full sail, passed be- 
twixt its legs. 

COLOURS, in optics. See Optics. 

Colours, in painting. See Painting. 

CiLOURS, in lieialdry, are^ red, blue, 
blatk, green, and nurplo, thus distinguished: 
gules, azure, sable, vert, and purpule ; 
yellow and white tailed or and argent, are 
metals. * 

COLUBER, a genus of serpenfS. Tlie 
generic character is, scuta or undivided la- 
mellae under the abdomen, broad alternate 
scales under the tail. There are 97 species, 
the principal of whi< li are : 1. Coluber Berns, 
or the viper, whose general lengtli is ufjout 18 
to 34 inches, tliongh some have been found 
iitar three flset ; the fangs, which are usiidlly 
two, are placed on each side the fore part of 
the upiiwr jitw. The remedy for the bite of the 
viper, is olive oil, tborou^ly nibbed on the 
wounded part, and abont n wipe glass full 
taken internaliy. llie viper is viviparous^ amt 
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its young towards the close of the 
snmmer. It is asserted, that tlie female ad- 
mits her > oung down'her throat on sudden sur- 
prises.* 2. The cerastes, or horned viper, 

* gloA’v s to the length of 12 or 15 inches. It has 
a pair of horns aho%e the o^s, and is a native 
of the desarts of ^frtqa, Syria, ami Arnbib. 
The general colour is a yellow or reddish 
brown, with large spots, and the belly of a 
pale lea i colour.' 3. Coluber na&icornis, or 
nomed-nosc snake, is a native of tlie interior 
of Africa, and its bite produces speedy death. 
It lias two horns on tlie anterior part of the 
upper jaw, 4. Coluber nnja, or cobra de ca- 
pello, is a native of India, and alioiit the length 
of three or four feet The Portuguese call it 
cobra de capello, or hooded snake, from its 
appearance when irritated, when it bends the 
head downward, and seems hooded by the ex- 
panded skin of trie neck. Tlie Indians deprive 
it of its fangs, and then carry it about in a bas- 
ket, making it dance to the sound of music. 

5. Coluber aqiiaticus, or water viper, called in 
Carolina the water rattle snake, is a Large ani- 
mal, and its bite mortal. It frequents the 
water, and in summer numbers are seen lying 
on the brvinches of trees, wqtehing for birds or 
fish. 6. Coluber aiigus, or nrgus snake, is a 
Ltrge species, above five feet in length. The 
head is (‘overc4 %vith scales, and the teeth are 
large. The ujiper part of the animal is of a 
dusky chesnut colour, nod the scales are 
marked with s\hite specks: the \^hole body 
being brautifally marked witli transverse rows 
ol red spots. It is a nali\e of Aiabia. 7. Co- 
luber natiix, or ringed snake, is common in 
tins country, frequenting woods, moist hedges, 
and hhady places. TJte general colour is a 
bluish grey, or pale oh\e on the upper parts, 
marked along the sides by liLick streaks. It is 
inotknsivp, and feeds on fiogs, mice, insects, 
woniH, Sic. It deposits its eggs in any warm 
and moist situation in4hc form of a cnaiii to 
the number of tw'clvc, fourteen, sixtieii, or 

• more. 8. Coliibc r atrovirons or French snake, 
is a harmless animal, and nearly reaembles the 
liicceding. 9. Coluber constrictor, or black 
snake is nearly six feet long, and all o>er of a 
shining black. It is ^ery Ubcfid in killing rats, 
which it x\ill follow to the tops of houses. It 
n a native of North America. 10. Coluber 
aiistn<icus or smootli snake, is fouud in France 
and sevi i-d other parts of Europe, and is very 
fieice, though the bite n harmless. 11. Coluber 
gcniniutus, oi bogle sn.iLe is a Ih^autiful species, 
about Hixtf en inches long * the colour of the 
upper parts is blue, with three narrow stripes 
from head to tail ; the two lateral stripes white, 
and the middle one black, with a row of small 
white specks resembling a string of beads, li 
The coluber myrterizans, or ioDg-snouted 
snake, is of a green colour with a yellow line 
on each side the utelomen. It is about three 
teet long and about half an inch in diameter. 
It is a native of North Americaftlnd feeds on 
insects. 13. Coluber nhetulln, or iridescent 
snake, is in general of a blue-green gilded 
mipearonce, accompanied by iridescent hues. 
The length is about three feet and a half and 
about three quarters of an inch in ^ameter. 
It is a native ol India. 

COLUMBA, ill ojnitliology, the pigeon, a 
genus belonging to the order of posseres. TTiere 
are about 70 species, nnlives of different coan- 


tries. The following ares the most remairfc 
able : 

1. Columba coronate, or great frowned 4 
pigeon, about tho size of a turkey.^ Tm bill is 
black, and the body of a cinerodk blip colour. 
This ^ecies inhabits the Molarca isles and 
New Guinea, and has been brought to England 
alive. 

2. Columba Mnlaccensis, the Malacca pigeon 
is little larger than the house-sparrow. It is a 
most beautiful species, and tlie flesh is said to 
be extremely delicate. ^ 

3. Columba migratoria, or pi^on of passage, 
i% about the size of an English wood-pigeon ; 
tlie bill black : it is red ; the head of a dusky 
blue ; tlie breast and belly of a faint red ; above 
the shoulder of tlie wing there is a patch of 
featliers shining like gold ; the wing is coloured 
like the head, having some few spots of black , 
tlie tail is very long, and covered with a bla’ck 
feather, under wmcli the rest are white ; the 
legs and feet are red. They come in pro- 
digious numbers from the north to winter in 
Virginia and Carolina. 

4. Columba ocnas, or die domestic pigeon, 
and all its varieties, derive their origin from 
one species, the stock dove ; the English name 
implying its being the stock or stem, whence 
tlie other donieslic birds have sprung. It is of 
a deep bhiisii ash-colour; the breast dashed 
with a fine changeable green and purple. The 
varieties produced from the doiiiesnc breed 
are numerous, and elegant; they are distin- 
guished by names expressive of their several 
properties, as tumblers, carriers, jacobines, 
croppers, pouters, runts, turbites, owls, nuns, 
&c. 'I'lie most celebrated of these, is the 
carriei. They are gregarious; lay only two 
**ggSf nnd breed miuiy times in the year. 

5. Columba palninbus, the ring dove or 
wood pigeon, is a native of Europe and Asia. 

It is the largest pigeon we have, and ought be 
distinguished from all others by its size alone. 
The head, hack, and covers of the wings, are 
of a bluish Bsh-coloor ; tlie lower side of the 
neck and breast arc of n pniplisb red, dashed 
with ash-colonr. This species forms its nest 
of a few dry sticks in the boughs of trees. 

6. Columba passerina, or the ground-dove v £ 
Carolina, is about the size of a lark. They 
fly in great numbers together, and make short 
flights from place to place, generally lighting on 
the ground. 

7. Columba turtiir, or turl*e-dove, is a native 
of India. The irules aro of a flne yellow, and 
tlie eyc-lida encompassed witli a beautiful 
crimson circle. They are very shy, and breed 
in thick woods, generally of oak ; in autumn 
Uiey mi^ate into other gantries. 

COLUMN, in the mmtary art, a long deep 
file of troops or baggage. Tto first and second 
lines of the army as they are encamped, inake^ 
generally^wo columns on a march, filing oil* 
either from the right or lefi * sometimes the 
army marches in tour, six^^r eight cp]u.*nns 
according as the ground will allow: and each 
column is led by a general officer. 

Column. See Arciii rECTVRK, 

COLUMNEA, a genus of the angiospennia 
order, in the didynainia t lass of plants ; and in 
the natural method ranking under the 40lh 
order, personatie. There are six species, na 
tives of tlie East and \V< si Indies. 

COLUHES, in oslroiioiuy and pogruphy 
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two great circles snpposed to intersect each 
other at right angles in the poles of the world, 
and to pass through*the solstitial and equinoc- 
tial ^nts of the ecliptic. 

COLUTEA, bastard sens ; n cenns of the 
decandria order, in the diadelpfiia class of 
plants; and in the natural method ranking 
under the 32d order, papilionaceo'. TJiere are 
nine species, deciduous flouering shrub*!, 
%domea with many lobed leaves, and butterfly- 
shaped flowers, of a deep yellow or red rolmir. 
They are propagati^d both by seeds and 
layers. , 

COLYMBUS, flfrW, in ornithology, a genus 
of anseres. This genus includes several species, 
viz. the divers, guillemots, and grebes ; of 
which the following are the most remarkable. 

1. TJie grylle, or guillemot, is in 

length fourteen inches, in breadth twenty -two ; 
the bill is an inch and a half long, straight, 
slender, and black ; the inside of the month 
red ; on each wing is a laige spot of white. 
Except in breeding-time, the grylle keeps 

* always at sea ; and is lery diflicnlt to be shot, 
diving at the flash of the pan. 

2. 'fhe tniile, or foolish guillemot, weighs 
24 ounces ; its length is 17 inches, the breadth 
27) ; the bill is three inches long, black, straight, 
and sharp pointed ; the inside of the mouth yel- 
low ; the feathers on the upper part of the bill 
are short and soft like \elvet; from tlie eje to 
the hind part of tlie head is a small division 
of the feathers ; the rest is of a deep mniise- 
coloor. The/are found in the northern parts 
of Scotland, and the cliffs about Scarborough. 

3. The septentrionalis, or red-throated diier, 
is more elegantly shaped than the others. It 
weighs three pounds. 'Fliis ^ecies bretcls in 
the northern parts of Scotland, on the borders 
of the lakes. 

4. The glacialis, or northern dher, is three 
feet five inches in length ; the breadth four feet 
eight This species inliahits several parts of 
the north of Europe, but it is not often seen on 
land. Hie natives of (ireenland use the skins 


parts of the country, and in Lmcolnshiiv 

are c^ed gaiints, 

8. 'Ine iirinator, or tippet-grebe, is^ some- 
what less than tlie preceding, and is withouti 
the crest and ru^. This species is rather 
scarce in England, but is cornumn in the win- 
ter time on the lake uf'Geneva. 

9. The homed grebe is about the size of a 
teal; weif^ht, one pound ;/f|cng^, one foot; 
breadth, sixteen inches. It inhaoits Hud.son's 
Bay ; and first apjiears in May, about the fresh 
waters. 

COMA Berenices, Berenice’s hair, in as- 
tronumv, a constellation of the northern 
hemisphere, composed of stars near the lion’s 
tail. 

COMARUM, niarsh-cinquefoil : a genus of 
the polygainiu order, in the ico.sandria class of 

S lants ; and in the natural method ranking fin- 
er the 35th onler, senticosie. Tiicre is hut 
one species, a native of Britain. It grows to 
the height of nboiil two feet, and the fruit re- 
sembles the straw berry. 

COMB, an instrument to clean, untangle, 
and dress, flax, wool, iiair, &c. Combs for 
wool are prohibited to be iiiqmrted into Bri- 
tain. « 

Comb, in n ship, a little piece of timber set 
under the louer part of the bea^head, near the 
middle 

COAIBlN\T10N. The intimate union 
of the inrticlcs of diflerint substances by 
cheniicul attraction, so as to form a compound 
possessed of new and pcriiliar projierties. 

Combinations, in mathematics, denote the 
alterations or variatioas, of quantities, letti'rs, 
sounds, nr the like, in nil possible ways. 

Of the doctrine of Combi natwns. 

1.^ WMn only two are condiined. — One thing 
admits of no combination. Two, a and h, admit 
of only one, viz. r b. Three or, c, admit of 
three, ab, ac, he. Four of six. v iz. ac, ad, 
be, bd^ed. Five often, viz, ah, /fc, nd^ ae, he, 
ha, lie, ed, ec, de. 

Whence the numbers of comhiiintioiis of two 


for clothing ; and the Indians about Iltidson’s 
&y adorn their heads with circlets of their 
feathers. 

6. The hnmei, or ember-goose, is superior in 
size to a common goose, and ofa dusky colour. 
This species inhabits the Orkney islands ; - 
Ibond also in most parts of the north of Europe, 
aad in Switzerland 

6. The Chinese diver, supposed to inhabit 
China. From the rarious and uncertain ac- 
coonts of authors, it is not clear what birds tb 
Chinese use for catching tish: the custom, how- 
ever, of doing it, is n|anifest, from the relations, 
of many travellers. yThe bird used lor tins 
pnipose has a ring fastened round the middle 
oftbt neck, in order t/> prevent its svvallow'ing: 
besides tliis it has a slender long strmg fasten- 
ed to it ; and, thus nccoiilred, is taken by its 
master inb> his fishing-bout, from the edge of 
which it is taughtdo plunge after the fish as they 
pass by, 

7, Tlie crista tus, crested diver, or cargoose, 
weighs two poohds and a lialf. Its Irngtii is 
21 inches, Uie breadth 80. The cheeks and 
throat are <^nrroWided with n ruff, of a bright 
tawny colour, edged with black ; the chin is 
white ; the breast and belly are of a silvery 
wlute : the outside of the legs are dusky ; the 
mside of a pale green. They frequent the finny 


and two only, proceed according to the friiui- 
gular numbers. 13, 6, 10, 15, 21, tkc. which aie 
produced by the continual addition of the on- 

S *nal w ries, 0, 1, 2, 3 , 4, 5, Str. And if n lie 
e number of things, the lorniida for expressing 
the sum of all their combinations by two’s; 
will be n, n -1 

1.2 

Thus, if «=2; tins beeoioes^'r^ZzU 

lfn=3;iti!^ ‘ 31:3. 

If =Z!6,Scc. 

2 

2. When three a, * combined together. Three 
Brings admit *of one order, a, b, r. Four admit 
of four, viz. abe, ahd, aed, bed. Five admit of 
ten ; aim, cM, abe, acd, ace, nd^, Imd, Itce, ltde, 
cde. And so on, nccurding to I lie first pyrami- 
dal numbers, 1, 4, 10, 20, Sec. v\ Inch are formed 
by the continual addition of the former, or the 
triangular numbers, 1, 3, 0, 10, &r. And the 
general formnla for any number of combina- 
tions, taken by three’s is n—\. n— 2 

T 2. “8 

So, if nSS ; it 
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4.3. 

6 

5. 4. 


6 


-= 10 . 


Proceeding thus, it is found that a general tbr- 
mula for an^ number m of things, combined by 
fft at each time, is s = 

^ M — &c. j factors 

or terms, or till the last factor in the denomi- 
nator be ni. 

So, in six things, combined by four’s, the 
number of rombiiiations, is 
G. 5.4.3 _,^, 
r.2.3.4 

3. Dy adding these together, the sum will 
be the whole number of possible combinations 
of n things combined by two’a, three’s, four’s, 
Stc. And all this series, are the co-efficients of 
the power n of a binomial, wanting only the 
first two, ] and n ; therefore the sura will be 
— n — 1, or, a* — I. If the number of 

things be five then 2’- -6=32 — 6=26. . 

II. To find the numher oj chantfes and alter- 
ations which a numher of quantities can un- 
dertjOy when combined in all possilAe varietie't 
of waijSf with themselves and each other ^ both 
as to t/w thhujs themselves, a7id their order 
and jiosition. 

One thing admits of one order or position. 
Two may be varied four ways, as aa, ah, 
6a, hb. 

Three quantities taken by tno'a may be 
varied nine wu>s, as aa, ah, ac, ha, ca, m>, be, 
f'b, c'*. 

In like manner four things taken by two’s may 
be varied or 16 ways ; und five things, by 
two’s, 5* or 26 ways. 

Thus also when taken by three’s the changes 
will be /»* and when taken by four’s, they will 
be n* and so generally when taken by n’s fiiey 
will be w«, wherefore adding all those together, 
the whole luiinber of changes or combinations 
in n things taken by two’s, by three’s, by fours, 
&c. to n's, will be the sum of tlie geometrical 
senes, w+1 *+»**+«*, which sum is = 

* 1" — 1 ^ 
jjf-j XII 

Fo*- evumple, if the iiiiiubcr of things n be 
four ; this gi\es 

■ *' -I „ ,_®»r’x 1=340. 

4-1 ^ — 3 

COMBI STION. The disengagement of 
beat iirid light which ucconipanies chemical 
coiiibiii.ition. It is frequently made to be 
syiionymoiis w itii iiin.tiniuation, u term which 
iniglit be rcstricteil, however, to that peculiar 
specicH of conibustioii in which gaseous matter 
is burned. Iguitioii is the incandescence of a 
body, produced by extrinsic means, without 
change of its chemical constitution. 

Although the subject of combustion is incon- 
trovcitibly unc of the most striking and interest- 
ing of chemical phenomena, it is impossible to 
enter at large on it in this place. We shall 
therefore simply oiler the opinion of Sir H. 
Davy, ns given in Dr. lire’s Chemical Dic- 
tioiiiiry, which is stated in terms as concise as 
they arc liiiiiinoiis. After adverting to the 
tlicories of former writers, which ho clearly 
sh^s to be incorrect, he adds : — 

From the preceding facts^ it is evident, Isf, 


Thai combustion is not necessarily depeodest 


ethereal fluid, on its fixation or combustion ; 
and, '3dly, That no peculiar substance or form 
of matter is necessary for producing the effect, 
but that it is a general result of the actions of 
any substances possessed of strong chemical 
attractions, or different electrical remtions, and 
that it takes place in all cases in which an in- 
tense and violent motion can be conceived to 
be communicated to the corpuscles of bodies. 

All chemical phenomena indeed may be 
jiitiily ascribed to motions among the ultimate 
particles of mfttter, tending to change the con- 
stitutions of the mass. 

COMET, an opaque, spherical, and solid 
body, like a planet, perluniiing revolutions 
about the sun in elliptical orbits, which have 
the sun in one of the foci. See Astuunomv. 

COMETARIUM. a curious machine ex- 
hibiting an idea of the revolution of a comet 
about the sun. It is contrived in such a man# 
ner, as by elliptical wheels to shew the un- 
equal motion of u comet, in every part of its 
orbit 

OOMETES, a genus of the pentandria mono- 
gyilia class and order. I'here is one species, 
a native of Siirntte. 

COMMA, among grammarians, a point or 
character marked thus (,) ; serving to denote 
a short slop, and to divide the members of a 
period. • 

COMMENSURABLE, among geoinetri- 
ciaiis, an appellation given to such quantities as 
are measured by one and tlic same common 
measure. 

CoMMfifrsuRABLB nuftAers, whether integers 
or fractions, are such as can be measured or 
divided by some other number, without any 
remainder : such are 12 and 18, as being mea- 
sured Iw 6 or 3. 

COMMERCE, the exchange of commodi- 
ties for «)tlier articles, or for some representa- 
tive of value for which other commodities can 


be procured. See I'radb. 
COMMISSARY < 


general of the musters, an 
officer apixiiiited to muster the army, as often 
as the general tliinks proper, in order to know 
the strength of each regimen* and company, to 
receive und inspect the muster-rolls, and to 
keep Mn exact account of the strength of thearmy. 

CoviMissAHY f/ene7'al of stores, an officer in 
the urtiilory, who has the charge of all the 
stores, for which he is accountable to the office 
of ordnance. 

CoviMissARY general^ ^mivisions, an officer 
who has the iiispectii|^t tlie bread and pro- 
visions of the army. 

COMMrrTEE of Parliament, a certain 
iinraber«of members appointed by the Houae 
for the examination of a bill, making reMrt of 
an inquiry, process of the llnuse, &c. Vyhen a 
Parliament is called, an4 the sjieaker and 
meiiibf'rs have taken the oaths, there are com- 
mittees ap|H>inted to sit on certain days, viz, 
the committee of privilcg[es*and elcc^os, of 
religion, of trade, &c. which are standing coni- 
roittces. Sometimes the whole House resolves 
itself into a cominitte4*, on which occasion 
each person has a right to speak and leply »s 
often as he pleases, which is not the case vvliea 
a house is not in a coinimtlee. 

M 2 
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COMMODORE, in maritime affairs, an srstem; and there ia certainly mnch truth in the 
officer of the British navy, commissioned by obaervaJ!,ioD of Haller, that physiology hae 
' the lords of the admiralty, or by an admiral, to been more illustrated % comparative anatomy, 
command a squadron of men-of-ivar in chief. than by the dissection of the human body.’’ 

COMMON, ^13 a right or privilege which The student who is desirous of entering on this 
one or more jiersons claim to take or use, in most interesting and instructive subject, wilt 
some nart or portion of that, which another reap much advantage wm the perusal of tho 
mun*s lands, waters, woods, &c. naturally pro< compendious and scientific view of it published 
dace I without having an absolute property in by Biumenbacli, and translated into the English 
sQch lands, woods, waters, &c. 9 Inst (>5. laniraagc by Dr. Lawrence. 

COMMON-/>/m*c Ifoo^ is a sort of regia- Comparative derfree, among grammarians; 
ter, or orderly collection of things worthy tliat between the positive and superlative dc- 
to be noted, and retained in the course of a grees, esjpressing any particular quality above 
person's rending; and so disposed, as that or beneath the level of another, 
among a miiltiulicity of subjects, any one may COMPARISON of ideas, among logicians, 
be easily found. that operation of the mind whereby it compares 

J^OMAfON-yi/eflfs, one of the kite’s courts its ideas one with another, in regard of extent, 
h®!d in Westminster H^I, wherein a lonJ degree, time, place, or any other circumstance, 
chief justice, and th|ree puisne jostices preside, and is the ground of relations. 

Jo personal and mixed actions, it has a con- Comparison, in rhetoric, a figuro that illus- 
c urreut innsdiction with the court of king’a trates and sets off one thing, by resembling and 
bench ; but has no cognisance of pleas of the comparing it with anotlier, to which it bears a 
V . manifest relation and resemblance, as the fol* 

• COMPANY, a society of merchants, trades- lowing iigure in Shnkspeare : 
men, or othera, onited in one common interest “ She never told iier lo\e. 

When there are only two, tlirce, or four thus But let cuDccalnicDt, like a worm i' the bud. 
B8.soriated, it is called a imrtnership ; tlie word Feed on her damask cheek : she pined iu 
company being tisiiiilly restrained to a eon- thought, 

siderable number of ineinbers associated by And sat like Patience on a mnnumpnC, 
prescription or charter. The mechanics of all Smiling at Grief.*’ 

towns incorporated arc thus fonnecl into com- COMPARTMENT, or Compariiui:nt, in 
ponies, which have charters of privileges and general, is a disign co!iij>ost*il ol sevcial dit' 
immunities. In London they are numerous, ion nt figures, disjiosed with syuunetry, to 
ond many of them are very rich. In acorn- adorn a parterre, a ceiling, &c. 
luercial sense the term company denotes a COMPASS, or 7 nartnefs twnpass, an in- 
large association formed for the purpose of strument whereby the ship's course is deter- 
trade ; thus we have the Hamhurgfi company mined. See Magnetism. 
which is the oldest trading cstabii|hfneQt in Compasses, or pair of compasses, a matlic- 
tho kingdom, being incorporated in 1^5 ; the tnatical instrument for describing i-irclcs, mca- 
Russia roinpany confiruiea by cluuier in 1566 ; snring figures, &c. They eonsist of t\\ o 
tho Eastland coinimny settled in 1679; the sharp-j minted branches or h gs of iron, steel, 
Turkey or Levant comixiuy in 1581, and con- brass, or other metal. Joined nt top by a rivet, 
firmed with new privileges in 1603 ; the com- whereov they move as on a centre, 
pany of merchants trading to Africa, established COMPLEMENT, in astronomy, the dis. 

in 1750 ; (he Sontu Sea con^ny, formed in tho tance ot a star from the zenith : or the arch 
reign of Queen Anne ; the East India company, comprehended between the place ut the star 
originally established in 1606 ; and lastly, the above the horizon and the zi nilli. 

Hudson's Bay company, first chartered in Complement, in geometry , is what remains 

a quadrant of u circle, or of 90^. nfter any 
Company , Jn the army, a body of t ».it cerfiiin arch lias been taken nww from iL 
commanded by j captain, w'ho has under 2i;m Thus, if the arch taken away be 4lF, its roni- 
11 lieutenant and an ensign : the number of m •»> plement is 50 : bec'ansc* SO+dOzzOO. The sine 
nfr^50to8(k of the complrinent of nil arch is tailed 

COMPARATIVE analomy, is the science the cosine, and tliat of the tangent, tJic ro- 
which ezarDipe.s the structure ut the body hi tangent, &c 

animals. It includes, in its most extensive Complements in a imrallelogruui, arc the 
sense, a view of the corporeal organization of two smaller ptiralkdograiiis niafie by clrnwing 
all classes in the animal Kingdom. Tliis science two right lines tlirongh the diagonal, anrk 
IS termed comparative suatomy, not beeaube it parallel to the sides of the parallelograin. In 
stands in contradistinction to human anatomy, evi ry parallelogram, these complements are 
bnt because, while it embraces the whole circle equal. 

of animal existence, it considers man as the COMPI. 1 EX tenvs, or ideas, in logic are 
st^ard of all its comparisons, and the primary such as are compounded of several simiilo ones, 
obmet of all its inqnines. ^ Complex ideas, however I'ompoundf’u and re- 

Tho ^ importance^ of this srience to the componnded, though their number is infinite, 
anatomical student, and to the student of and tlieir variety end1es.s, may he all reduceu 
natural histonr mMt be obvious; since it would ouder these three heads, inodes, substances, 
he absurd to foaud any system ot fihysiotogical and relations. 

reaMidog on the nbrncture of any single animal Complex propo-sifion, is eitlier that wliicb 
or class ; while tils strongest interest is excited, ''as at least one of its terms complex ; or such 
Md the highest degree of satisfaction obtained as contains several members, as casual propn- 
by (his universal survey. We are indebted to sitions ; or it is several ideas offering them- 
sneh invesfiga^ioDS for the discovery of the selves to our thonght* Rt once, by which wa 
-fri.aIatioa of the blood, and of the lympbafic are led to affirm the same thing of different 
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olliecla. Tims, God is iufimtely wise, tttid in'- 
tinifely powerful. 

CyMPLEXUS, in anatomy, a broad and 
pretty long muscle, lying along the back*|;Nirt 
and side of the neck. 

COMPOSITE numhera, are such as can be 
measured exactly by A number exceeding unity ; 
as 6 by 2 or 3, or 10 by 5, &c. so that 4 is the 
lowest roinposit4 number. Composite^ numbers 
between themselves, are those which ha\c 
some common measure besides unity ; as 12 
and 15, as being both measured by 3. 

Composite orckr. See Abcfiitecture. 

COMPOSITIONT, in grammar, the joining 
of two ^yord.s together ; or prefixing a particle 
to another word, to augment, diminish, or 
change its signification. 

Composition, in logic, a method of reason- 
ing, l>y which we proercil from some general 
self-evideiit truth, toother particular and singu- 
lar ones. 

Composition, in music, the art of disposing 
musical sounds into airs, songs, &c. cittier in 
one or more parts, to be sung by a voice, or 
id iyed on instruments. 

CoMPOsi noN, in commerce, a contract bc- 
tween an insolvent debtor and his creditors, 
by which tlie latter acc<‘pt of a part of the debt 
in compensation for the whole. 

Composition, in printing, commonly termed 
composing, is tlie arranging of the types, or 
letters, in tlic composing-stick, in order to form 
a line ; and of several lines ranged in order in 
the galley, to make a ]>a"e ; and of several 
pages to make a fcirm. 

Composition of motion, is an assemblage of 
several directions of motion, resulting from 
several powers acting in dilfereiit, llmugh not 
oi>posite directions. 

Composition of proportion, is the comparing 
the sum of the antecedent and consequent, with 
the const'qiieiit m two equal nitios ; assiq^se, 
4: 8 :: 3:5, they say, by composition of pro- 
portion, 12 : S : : 9 : 5. The same holds of the 
‘ 'im of the ante! edeut and consequent, compar- 
ed with the Hiilec«*deiit ; thus we say 12 : 4 : : 
9 : 5. There is a great dilfcrence between 
composition of proportion by addition and by 
mnitipliration. See I’uorollTION. 

CtiMBOST, in husbandry ami gardening, 
S'M'ral sorts of soils, or earthy matters mixed 
togi’ther, ill order to make a manure, for os- 
eistiiig th<‘ ii.ifnral e.irth in \ egrtatioii. 

COMPOSrO, ill music, means compounded 
oi d jublrd, as a fiftt iMitli is an octave doubled, 
or an octave is compounded of a fifth and a 
fourth. 

COMPOUND flower, one consisting of 
several distinct lesser tlowers, or corolinls, 
each furnished with a st^'lc, stamina, &c. The 
•rollulie are of two kinds, vix. tubulated and 
ligiilated : the tubulated are always furnished 
with u cainpaniilated limb, divided into four or 
five segments ; whereas the ligiilated corullulsD 
have only a flat, linear limb, terminated by a 
single point, or by a broader extremity, divid- 
ed into three or five segments. TJie plants 
with compound fiuwers are extremely numcr- 
ons, forming a class hy themselves, called by 
liinnreus syngcnesiii. 

COMPUESSrON, the act of pressing 
matter, so as to set its parts neanT to each 
other, and make it possess less place. 

Water was, during n Very long period, con- 


sidered as a fluid perfectly unelastic ; that i% 
unyielding, or incompressible ; and this opinion 
was corroborated by an experiment of the# 
Academy del Cimento in Italy. This miinion 
prevailed until the year 1761, when Mr. Canton 
discovered the compressibilitjf of water, and of 
otlicr liquids, which he immediately made 
known to the Royal Society. He took a glass 
tube, having a ball at one end, filled the ball 
and part of the tube with water, which he Imd 
deprived of air as much as it wassii his power ; 
then placed the glass thus filled under the re 
ceiver of an air-pump ; and on exhausting the 
receiver, which removed the pressure of the 
atmosphere from the water ana the glass ves- 
sel which contained it, in consequence of which 
the water rose a little w^^y -iito the tube, viz. 
expanded itself, lie then placed the appara- 
tus under the receiver of a condensing engine, 
and on forcing the air into it, which incre.ased 
tlie pressure npon the water, a diminution of 
bulk evidently took place ; tlic water descend- 
ing a little way within the tube. 

COMPTONTA, a genus of the monffic% 
triandria class and order. The male cal. is an 
ament, two-leaved ; cor. none ; anthers two- 

I iarted. The female also an ament, cal. &ix- 
eaved; cor. none; styles two; nect. ovate. 
There is one species, a shrub of North 
America. 

CONCENTRATION, in chemistry, the act 
of increasing the strength of fluids, which are 
rendered stronger by abstracting a portion of 
die mere menstnium. This is«generally effect- 
ed by evaporation, where the menstrunm ifl 
driven off at a lower heat than is required to 
drive oft* the substance with which it is united. 
Tims, dilute sulphuric arid may be considered 
us a mixture of tlie real acid with water ; and 
by applying a certain heat the water may be 
evaporized, leaving the acid behind in a state 
of roncentration 

CONCENTRIC, in mathematics, something 
that has the same common centre with another: 
if stands in opposition to eccentric. 

CONCERT, a musical performance in 
which any number of practical musicians, 
either vocal or instrumental, or both, unite in 
tin* exercise of tlieir respective talents. The 
concert*! of the ancient Greeks were executed 
only in the unison or octave. 

CONCERl'O, a composition expressly 
written for the display of some particular 
instniiiient, with accompaniments for the 
band. 

CONCERT ATO intimates the piece of music 
is composed in such a manner, as that all the 
parts may have their recital ivos. 

CONCESSION, rhetoric, a figure, 
whereby something is freely allowed, that yet 
might bear dispute, to obtain something that 
one would have granted. 

CONCHA, in anatomy, the larger cavity of 
the external ear, situated before the meatus 
Qiiditorius or passage intu^he internal ear. 

CONCHOID, in geometry, the name of a 
curve, given by its inventor Nicomedes. . 

This curve was used b;f Archimedes and 
otlier ancients, in tlie construction of solid pro- 
blems; and Sir Isaac Newton saystliathe him- 
self prefers it before Vilher curves, or even the 
conic sections, in the constniction of cubic and 
biquadratic equations. 

CON^iJORD, in grammar, that part of con 
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fltrnction, or syntax, in which the words of a 
{>eQtence agree ; that is, in which noons are pot 
in die same gender, nnmber, and case ; and 
vefhs in the same number and person with 
nouns and pronouns. 

Concord, in music, the relation of two 
sounds that are always agreeable to the ear, 
whether applied in succession or consonance. 
See Music. 

Concordance, a sort of dictionary of 

the Bible, explaining the words thereof in 
nlphabetical onler, with the several books, 
rliapters, and verses quoted, in which they are 
contained. 

The best work of this kind which we have in 
the English Iniigiiage is that of Ale\r.Crnden. 

CONCRETE, in logir, is used in c»>ntradis- 
tinction to abstract ; for example, wlien we 
considei any quality, as whiteness, inherin'^ in 
any subject, as suppose in snow, if we may say 
the snow is white, Uien w'e speak of whiteness 
in the concrete ; hut if we consider whiteness 
by itself, as a Quality that may he in paper, in 
ivory, and in other things, as well as lu mow, 
we are then said to consider, or to take it in the 
abstract 

CONCRETIONS, mnrUd, in animal econo- 
my, hard substances that occasionally make 
their appearance in dillerent parts of the body, 
as well in the solids as in those cavities des- 
tined to contain fluids. 

CONDENSER, a pneiunatic engine or sy- 
ringe, whereb) an imcommou quantity ot air 
may be crowded into a given space ; so that 
sometimes ten atmosphen's, or ten times as 
much air as there is at the same time in the 
same space, without the engine, may be thrown 
in by means of it, and its egress prevented by 
valves proj^rlv disposed. See Pnei matics. 

CONDITION, in the civil law, a clause of 
obligation stipulated as an article of a treaty nr 
contract ; or in a dvmation of testament, leg.iey, 
&c ; in which last case a donee does not lose 
his donative, if it is charged wnlliany dishonest 
or impossible conditions. 

Condition, in common law, a restraint 
annexed to a thing, so that by the non-per- 
fr.rniance the party to it shall sustain loss, end 
by the perform ince receive advantage. 

CONDITIONAL sylUnftsm, a syllogism 
where the major is a coiKhtional propositsen. 
Thus, 

If there is a God, he ouglit to be \m,»- 
shipiied. 

But there is a God ; 

Therefore he ought to he worshippt d. 

CONDCCTOR, in surgery, an iustrumeui 
which serves to condu^i the knite in the opera- 
tion of cutting for the siiane, and in laying up 
sinuses and hstulas. 

Conductor, in electricity. All bodies 
are divided into conductors and non<<'onfluc- 
tors. The latter arc called electrics. See 
ELBCTniClTl' 

^ CONE, in geomAiry, a solid figure, having a 
Dircle for its base, and its top b rmiuated in a 
point or veitex (^c Conic Seci ions. 

CONFERVA, a genus belonging to the 
crvptogamia class of plants, and in the natu- 
ral method ranki% under the 57th order, alga*. 
Thera are 91 species, most of which grow on 
nones in slow streams, on tlie sides of cisterns, 
or ii^nds. 

CCWGELATION, may be defined the 


transition of a liquid into a solid state, in coin 
sequence -of an abstraction of heat: time 
metals, oil, water, 8iD. are said to congeal 
when they pass from a fluid into a solid state. 
Witli regard to fluids, congelation and freez- 
ing meaning the same thing. Water congeala 
at 39°, and there are few liquids tliat will not 
congeal, it the temperature be brought siiflU- 
cieiitly low. The only diffiemty is to obtain 
a temperature equal to the eflcct; hence it has 
been inferred that fluidity is the couseqnencc 
of caloric. Every particular kind of substance 
requires a dill<*ient degree of temperature for 
its congelation, which aflurds an obvious 
reason why (larticiilar substances remain al- 
ways fluid, while others remain alw'uys solid, 
ill the common tem^terntiire of tlie atmosphere, 
and why others aie sometimes fluid, and at 
others solid, according to the vicissitudes of 
the seasons, and the variety of climUtcs. 

Under (he article Freezing, will be given 
a short table of freezing mixtures, the remain- 
ing part of this ailirle stiall he devoted to the 
new and elegant inode of congelation by the 
air-pump, originally, w'e believe, imciited by 
Mr. Nairn, but brouglit to its present state of 
perfection by Profes-sor Leslie of Edinburgh. 

Accounts of this most beautiful experiment 
have been published in dillerint philosophical 
works, but many of them are biuted in such a 
form as is rather calculated to mar the eilbrts 
of the experimentali.st, than to insure his 
success. 

The following directions are oftered as the 
result of a repetition of the process more than 
a hundred times, under almost every variety 
of form in which it could be elferted. 

Place on the plate of the air-pump a flat cir- 
cnlnr vessel of glass, of such a diameter as tlie 
size of tlie plate will admit, and of about an 
inch in depth. Pour into this vessel as much 
of tile best sulphuric acid that can be obtained 
as will fiH it to rather better tliau the depth 
of half an inch, place in the centre of the dish, 
containing the acid, a small metallic rin^ sup- 
ported by three glass legs ; and in this ring 
place a cup oi' poroua earthen coqEre, containing 
the water to he frozen. Cover &e whole with 
a low receiver, and push the e^anstion ns 
far RRdhe nature of the circumhtdhces will 
admit 

During the process of exhuustiuii there W'dI 
be perceived, in the water, the appearance of 
a delicate etfervescence ; in about five or six 
minutes after it is completed, there w ill appear 
a slight degree of rougiiness about the edge of 
tlie water; and in troiii five, to ten iiiiiiiib's 
more, the congelation will he sei ii to sweep 
over the whcle .wirfaic of the water, uhsiuring 
it like e cloud. The congelation will now pr^ 
ceed rapidly ; and in the space of an hour (IW 
mass will become solid, and may be removiMl 
from the cnp. It may be necessary heie to 
observe that the above state lui iit has retVr- 
1 m e to the process as conducted on the com 
moil uir-piimp: when the large and powerful 
apparatus used hy Mr. fjcsiie is employed, the 
eflcct will he produced in a shorter time, and 
on a :;wati r quantity of water. From the Pro- 
fessorN own account of this experiment it 
would apiiear that, instead of a porous eartlien 
ware cup, he sometimes used a glass one. Ho 
has not stated what the eflect ol this diflerciice 
was ; perhaps with his superior pump it niigh! 



CON 


167 


CON 


be inconsiderable, but the case is far other- 
wise vv hen the experiment is made oi^ a snmll 
srale^ as the following farts incontestibly 
• prove. About a table spoomfvl of water was 
exposed in a glass cup to tiie action of a siiiw 
face of acid of eight inches in diameter, and 
three quartets of an inch in depth ; the receiver 
WHS exhausted, and the whole snirered to re- 
main in this statti for an hour, and in SQme in- 
stances, for two hours, but not the smallest 
symptom of freezing appeared, although a con- 
siderable evaporation took phire. ^ It was tJien 
lemoved, and four times the quantity of water, 
of the same temperature, put in vl porous cup, 
was placed under the retener, and over the 
same acid; before tlie exhaustion was com- 
pleted, nninorons star-like particles appeared 
on the surface of the wati r ; and in exactlv four 
minutes and a half, after it was completed, fea- 
thered spicule of ice sliot across in every direc 
lion. At this instant the cup was reinoi ed, and 
although there appeared no ice at the bottom, 
yet on pouring out the water, a beautiful sheet 
of ice, perfectly transparent, and resembling a 
watch glass, was found adhering firmly to the 
cup, hut which was easily separated by the ap- 
plication of a slight degree of warmth. 

Instead of using sulphuric ackl as an absorb- 
ent in this pfoces>«, parched oatmeal, dry por- 
phyritic trap, and pipe- clay hn\e been recom- 
mended, but neither of tliese is so eilectual as 
the acid, as any one W'ill soon find who chooses 
to iiicike the trial. Fig 5. Plate X. exhibits a 
section of the requisite apparatus fur perform- 
ing artificial congelation. AA, is the plate of 
the air-pump; B the glass bason containing the 
siilphiinc acid; G the cup of porous eaiilien 
ware, cent lining the water to be frozen, and 
placed ill its stand ; and D the hemispherical 
glass rei eiver. ^ 

CONIC sections are curie lines fiirnied by 
the mutual intersection of a plane, and the 
surface of a solid. Tile nature and properties 
of these figun s formed a most extensive branch 
of tlie ancient geometry, and in nindern times 
the greater jiart of the discoveries of the last 
century must appeor absolutely unintellegible 
without a toleraole knowledge of conic geome- 
try. These secfioiis are derived from the dif- 
ferent directions in which the solid cone' is cut, 
bv a plane passing through it ; and they are, a 
triangle, a I'ircle, an ellipse, a parabola, and 
an hyperbola. Tlie inoue of obtaining tliese 
bections is as follows. 

11 a cone be cut bv a plane through the ver- 
tex, the section will be a triangle, ABC fig. 1. 
If the cone he nit by a plane parallel to the 
base, the section will he a circle. If by a plane 
DCF in such a direction that the side AC 
of a triangle passing tliroiigh tlie vertex and its 
bilse perpendicnltir to EF may be parallel to 
DP the section is a parabola; if by a piano 
(DU fig. »2) meeting AC, the section is an 
ellipse; if by a plane DM0, fig. 3, meeting AC 
('xtended beyond A, it is an liy'perbola. 

If u line liO, tig. 1. be drawn in a parabola 
perpendicular to DP the Miiare of HG will be 
to tii.it of FP as DO to DP; for let IJIK be a 
section parallel to the base, ond coiiM'ooentiy it 
circle, the irct.inglo L(»K will be eq*ial to the 
Mpidie of and tlio n*rtnngle UPC^ltho 
square of EP ; these squares will be to each 
other as their rectangles. 

Tlwre .lie three ways of investigating tlie 


properties of these curve'!. 1. By taking ths 
demonstrations from the sections of a cone. 

2. By taking a general property of the figures# 
on a plane from which the others may be de- 
termined geometrically, or by taking the gene, 
ml property of each curve, and* from it deduc- 
ing all the other properties of the same curve. 

3. By taking the equation to all the curves from 
whence their respective properties may be had 
b^ algebra, or by taking the equation to eaA 
singly, frem wdience its properties may be 
found by the same means. 

Hereby the general property oCi conic sec- 
tions is discovered, which makes tiie basis of 
the other methods. If they are considered as 
curves on a plane, they have the same proper- 
ties as those formed by the intersections of a 
plane with a cone : and again the equation is 
produced which forms the nasis of an algebrai- 
cal process. Boscovich has deduced the 
properties of the three curves from one com- 
mon properly, and his method has been sim- 
plified by Mr. Newton of Cambridge. The 
foundation of his method is the mutual relation 
of two lines, one drawn from a given point, the 
other per^ndicular to a line in a gi ven {Misi- 
tion. 1. If a point S be assumed witlioiit the 
line DX, fig. 4, and 5. and while the line SP 
revolves about Sasa centre, a point P mo\es 
in it, so that its distance from S shall always he 
to P E, its distance from the line DX in a 
given ratio : the curve described by the point 
P is called a conic section, a parabola, an 
ellipse, or a hyperbola, as SP^s equal to, less 
or greater than PE. II. The indefinite nglit 
line DX, is named the directrix. HI. The 
point S is the focus. IV. The ratio of SP to 
PE is the determining ratio. V. If a line SD 
be drawn tlirnu|;li the focus (lerpendicnlar to 
the dircctris, it is culled the axis of the conic 
section. VI. Th^ioinl A is the vertex. VII. 
A right line LST tlniwii through the focus 
parallel to the dircctiix and terminated hy the 
curve in the points L, T is the principal imra- 
incter, or the latus rectum. CoroUanes. (1.) 
SP being {greater than PE, inthe hvperbola, two 
curves will be described, which arc called 
opposite hyperbolas. (2.) When the Hnc SP 
roiiies into tlic position SAD; SP, PE, wil. 
be equal to »SA, AD ; .*.SA is to AD in the de- 
termining ratio. (3.) Wiicii SP comes into 
the position SL or ST, the distance of P from 
the directrix will be equal to SP and SL, or 
ST will be to SD in the determining ratio ; .'. 
the latus recttiin LT is bisected in S. (4) 
The latus rectum in the parabola is equal to 
double the distance of the locus from the di- 
rectrix or to four times that from the vertex * 
for SL=SD, and SArlAD, .’. LTzrtwice SD, 
or four times SA. VIII. The tangents DLQ, 
DTQ, fig. 6. and 7, wliich are drawn through 
the extvonilies of the lates rectum are called 
focal tangents. IX. Hie line AM in the ellipse 
and h> {K'rlioln, is termed the transverse axis, 
or inqior axis. X. li the fflinsvcrse axis is bi- 
sected in C, the iioint C is called tlie ct nlre of 
the ellipse or by pei bola. If a line BC^ 

bisected in C, be drawn perpend inilurly to tlie 
transverse axis, and GB, Co betaili a mean 
proportional between if A, SM, the segments of 
the axis intercepted between the focus ami the 
vertices BC^ is called the coiy agate axis, oi 
axis minor. XII. A tight line PN/i draws 
through any (mint N in the axis (liiralk'l to tli*> 
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tangent KAG, or uerpemllcular to the axis, tlieiii, anil (liia cxtenrled hy means of a pin C ; 
amt terminated by tlie curve in thuL points P and the j^in be moved round troin any point till 
'and p is called on ordinate to tlie axis. Xlll. it return back again to the N<ime place, the 
And the segment of this axis AN intercepted thread being extended all tlio while, tlie figure 
l^tween the ordinate and vertex in all the sec- described is an ellipse. 

tions, also the otnpr segment NM in the ellipse 3. Huperboin, If to the point A (fig. II.) 
and hyperbola, is termed an abscissa. XIV. one end of the ruler All be placed so that 
A line passing through the centre of an ellipse about that point as a centre it may freely move ; 
or hyi>erbo1a, which is terminated both ways and if to the other end B is tixod tlie extremity 
b^tlie curve in the former, and by the opposite of the tliread BDC, shorter than the ruler AB, 
curves in the latter, is called a diameter. XV. and the other end of the thread fixed in the 
A line drawn through a point in the parabola point C, coinciding with tlie side of tlie rulCr 
parallel to the axis is a diameter to the }Hira- AB in the same place with the given point A ; 
bola. XVI. The point where a diameter let part of the thread BD he brought to tlie 
meets the. curve, is a vertex to that diameter, side of the ruler AB by the pin D ; then let the 
XVir. If from the centre C, at the distance ruler be moved about the inniit A, fnnn C lol', 
CA, (%. 8.) half the transverse axis, a ciicle tlie thread extended, and the reiiiaiiiiiig part 
be described, cutting the directrix of the hy- coinciding with the side of the ruler; by the 
perbola in the |ioints 11^, and lines be drawn motion ot the pin D a semi-hy[}crl>ula will be 
from the centre through the points of intersec- described. The ellipse returns into itsilf. but 
tion, they are called asymptotes. XVIII. If tlie parabola and hyperbola are iiidmiited. 

AM be the transverse axis, and Bb the con- It a line GM (tig. 0.) be drawn from u point 
jugate axis of two opposite hyperbolas, and in a parabola fieriiendiciilar to the axis, it will 
two other hyperbolas he described, the trans- he an ordinate to the axis, and its square will 
verse axis, ot which is Bb, and the conjugate be equal to the rectangle under the abrissa 
AM, these last hyperbolas are conjugate to the MI and latu.s lectum ; lor because GMC is a 
former. XIX. It the two axes are eqiml, (he right angle, is equal to the dillereiii . of 

hyi>erbolas are equilateral. XX. A right GC*^ and CM- hut GC is equal to GE, which 
line drawn through any imint in the diameter ia equal to MB ; therefore ( JM^ i*. equal to BM-* 
ot a conic seition, parallel to the tangent at — CM^; which, because Cl and 111 are equal, 
its vertex, terminatea both wavs by tlic curve, is (8 Eiic. 2.) equal to four times the rertaiigh* 
is eiilled an ordinate to that diameter. XXI. MI and IB, or equal to the rectaiigh iiikIit JMI 
A diameter parallel to the tangent at the ver- and the latiis rectum. 

tel of any diain^er of the ellipse or hyperbola. From tlie genesis of the sections may 1 m 
is termed a conjugate diameter. XX 11. A seen how one section degenerates into another, 
line vvhich is a third proportional to any diame- For an ellipsis being that plane of any section 
tiT of the ellipse or hyperbola and its conju- of tlie cone between the circle and pnrahohi, if 
gates is called a parameter to that diameter, is easy to perceive (hat (here may be a great 
XXIII. A line draw'n through the focus of a variety of ellipses produced fioin the saint 
parabola jmrallel to the ordinates of any di.i- cone ; and when the sect ion is parallel to t)nt' 
meter which is terminated both ways by the side of the cone, tlien the ellipsis becomt s a 
curve, is called a parameter to the diameter. parabola. This again being that s*'ction whose 
From these tiimlaiiiental properties all the plane is 'ilvvays paiallel fo llie side of the lom* 
others are derived, and the curves may he cannot vary as the ellipsis may; lor when it 
mechanically desciibeiL This description moves from its parallel position, it dtgi m rati s 
depends, lor i\ie parabofa, on tlie property *intu an ellipsis or hypernola, tlieietoie a lircle 
that a line from a point in the curve to the may change into an i llipbis, the ellipsib into a 
focus, is eqnal to one drawn iroiii tlie s-inie }>nrabola, the parabola into an hyperbola, and 
Itoiotperpendu ularly on the directrix ; for the tliis again into an isoscele- triangle. 


ellipse f on propeity that tlie sum ol tlie 
lines from the inci to a point is equal to the 


4)J Equal Ions of Come Sections. 

The equation oi a < iirve is an aigt hraie ex 


major axis ; tor the /<//7ier6o/(rf, that the dif.^i- pression, denoting the n l.ition la tween the 
eiiceo! the lines from the foci to a point in the ordinate and abscissa: the latter equal to .r, 


curve is equal to the major axis. 

Drscnption of Vonv sectimiH on a plane. 
1. Parabola. Let A 11, (fig. 9.j be a riel 


and the former tu t/. 

Let p be the paiumeter ot a jiaiahola, tiu n 
; tlie equation for all parabolas. Let a 


line and C a point without it, and DKP a be the dlamett r ot an ellipse null p, the |wra- 

ruler 111 the same plane, witli the line and point , ^ 

so that one side as biC, be api»licd to AB, nieter ; then — aar+a:^ the equation lor 

ami KF, coincide with the point C and at F, nii , \Unsu a 

o'- 

thread, as FN, be brought to the side KF by a perhola, and p its parameter ; then X 

{ >in N: then let the square DKF, he removed — . p 

iroiii B to A. applying its side DK close to If a be the second diameter then 


BA; and in tho mean time the thread wifi be ^N//,TJr77 ik r r 

always applied to the side KF; and by tlie ^ n equations for 

motion or the pin N will be described a nirve hyperliolas. As all equations are expressed 
called a senii-iwrabola. Ihen, bnnging the hyfhenecondpo\versofjrandi/,allcoiuc8ec- 
8UI1.I re to its firm position, moving from B to H tions are curves of the second order: and 
described. ngain the lot'iis of every quadratic e(|iia(ioii is 
^ ^ section, therefore is a parabola, an ei- 


8UI1.I re to its firm position, moving from B to H tions are curves of the second order: and 
described. ngain the lot'iis of every quadratic e(|iia(ion is 
in ^ ^ ^ section, therefore is a parabola, an ei- 

IU.I be taken tn any plane, and in them is fixed lipse, or hyperbola, as tiie form of the isiuatioii 
^ thread longer than (lie distance between agrees w ifJi the ahov e, oi wlihanyofm. .le* 
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duced froin lines dra^vii in a different way with 
regard to the section. • 

Pwnpertiea peculiar to the hyperbola , — ^As 
the ^ hyjierbola has some curious properties 
arising^ from its asymptotes which amiear at 
first view almost incredible, we shall briefly 
demonstrate them. 

(1) The hyp^bola and its a^mtotes never 
meet : if not, ter them meet in S (ng. 11 ;) then 
bv the property of the curve the rectangle 
KX X XE is to SX» as GE» to OM* or EP«; 
that is, as GX« to SX«; wherefore KX X XE 
will be equal to the square of GX; hut the 
rectangle KX X XE, togetlier witli the square 
of GE, i.4 also equal to the square of GX ; 
whicli is absurd. > 

(*2) If a line be drawn ilirongh an hyperbola 
paraliol to its second axis, the rectangle, by 
tlie segments of that line, betwixt the )N)int in 
the hyperbola and the asymptotes, will be 
equal to the square of the second axis. 

Eor if SZ (tig. 11.) bt drawn perpendicular 
to the second uxis, hy the property of the 
curve, the square of MO, that is, the square of 
Phi, is to the square of GE, as the stmares ZG 
riiid the s(|uarp of MG together, to the square 
of SZ or GX ; and the squares of RX and OX 
are in the same proportion, because the triaflgles 
RXG, PEG; are equiangular; therefore the 
squares ZG and MQ are equal to the square of 
RX ; from which, taking the equal squares of 
SX and ZG, there remains the rectangle RSV, 
etpial to tlie square of MG. 

(.3) Hence, if right lines be drawn parallel to 
the second axis, cutting on hyperbola and its 
iisymptotes, the rectangles contained betwixt 
the hyperbola and points where the lines cut 
the asymptotes will be equal to each other ; for 
they are severally equal to the square of tlic 
second axis. 

(4) If from any points, d and S, in an hyper- 
bola, there he rirawn lines parallel to the 
asymptotes d a SQ and S h d r, the 'rectangle 
under da and dc will be equal to the rectangle 
under QS and S h also the parallelograms 
d a G c, and SQG ft, w hich are ecpiiaugular, 
and consequently pro])ortional to the rectangles, 
are f'qiial. 

For draw YW RV parallel to the second 
axis, the rectangle V rf X VV is equal to the 
lei tangle RS X SNV ; wherefore WD is to 
SV as RS is to rf > . But because the triangles 
RQS, a > I), and Gi^, edVf , are equiangu- 
lar,^ W d is to SV as c r/to Sft, and RS is to 
OV as SQ to da; wherefore, do is to S ft as 
SQ to da; and the rectangle dc, da, is equal 
to the rectangle QS, S ft. 

(5) The asymptotes always approach nearer 
the hyperbola. 

For, because the rectangle under SQ afnd 
S ft or QG, is equal to the rectangle under da 
and dc, or AC and QG is greater than a G ; 
therefore, of a is greater than QS. 

(6) The asymptotes come nearer the hyper- 
bola than any assignable distance. 

Let X be any small line. Take any point, 
as d, in the hyperbola, and draw da, of * , 
parallel to the asymptotes : and as X is to da, 
so let a (} be to (}Q. Draw QS parallel ti> 
a d, meeting the hyperbola in S ; then QS will 
be ecpial to X. For the rectangle SQ X QG 
will be equal to the rectangle da xaO; and 
consequently S() is io da as AO to GQ. 

If any point be taken in the asymiitote below 


Q, it can easily be shown that its distance is 
less than the line X. 

General properties of conio sections . — A tan-^ 

g ent to a parabola bisects the angle contained 
y the lines drawn to the focim, and directrix ; 
in an ellipse and hyperbola, it bisects tlie angle 
containea by iiie lines drawn to the foci. In 
all sections, lines parallel to the tangent are 
ordinates ia the diameter passing through the 
point of contact, and in the ellipse and hyper- 
bola, tlie diameters parallel to the tagent, and 
those passing the points oF contact, pre coqju- 
^te to each other. If an ordinate be drawn 
from a point to a diameter, and a tangent from 
the same point which meets (he diameter pro- 
duced in the parabola, the part of the diameter 
between the ordinate and tangent will be bi- 
sected in the vertex ; and in the ellipse and 
hyiierbola, the semi-diameter wnll bo a mean 
proportional between the segments of tho 
diaYaeter, the centre and ordinate, and the 
centre and tangent. The parallelograms, 
formed by tangents drawn through the vertices 
of any conjugate diameter, in the same ellipses 
or hyperbola, will be equal to each other. 

^ CONJUGATE ^ameter, or axis of an el- 
lipsis, the shortest of the two diameters, or 
that bisecting the transverse axis. 

Conjugate hyperbolas. See Conic Sec- 
tions. 

CONJUGATION, in grammar, a regular 
distribution of the several inflections of verbs 
in their different voices, moods, tenses, num- 
bers, and persons, so as to distinguish them 
from one another. 

The English have scarcely any natural in- 
flexions, deriving all their variations from ad- 
ditional uartii les, uronouiis. See. whence there 
is scarcely any suen thing as strict conjugation 
in that language. 

CONIUM, hemlock, a genus of the dig>nia 
order, in the pentandria class of plants, and in 
flie natflral method ranking nnder the 45th 
order, umbellalie. There are five species ; the 
most remarkable are, 

I. Conium Africanuin, with prickly seeds, a 
native of the Cape of Good Hope, and rarely 
growing above nine inches high : tlie leaves are 
uf a grevish colour, and the flowers are white. 

2. Conium inaculatum, or tlie greater ht'tii- 
lock, grows nuturally on the sides of banks 
and roads in many parts of Britain. It is a 
biennial plant, whi( h perishes after it has 
ripened its seeds. The stalk is smooth, spotted 
with purple ; and rises tiom four to upwards of 
six feet high, branching out tow arils the top, 
with decompounded leaves. The sulks are 
terminated by umbels of white flowery This 
species is poisoDOiif when taken in larfre 
quantities, yet it is found very efficacious in 
some diseases. 

3. ^niuni teniiifolium, with striated seeds. 
This is also a biennial plant, and much re- 
sembles the preceding. It is a native of Ger- 
many. w 

CONJUNCTION. See Astronomy. 
CONNARUS, Ceylon S^umach, a ^enus of 
die decandria order, in (he monadelphia class 
of plants, ranking under the dubious in the 
natural method. Of the four species, the most 
remarkable is tlic coniiarua monocarpus, a na 
tive of India, which grows to the height of 
eight or ten feet, and the stalk is covered with 
u thick black burk. 
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CONOID, in pometij, a solid bo^f, gene- 
rated by the revolutioo of a conic section about 
Its aiis. 

CONOPS, a genus of inserts of the order of 
diptera, of whic^ there are 13 species. 1. The 
Calcitrans, is to be found every- where, es- 
pecially in antninn, when it is a great torment 
to horses. 2. I'he marrocephala, resembles a 
W]up, bnt is variegated with yellow, black, red, 
and brown. Tlie other species are not re- 
markable. 

CONSANGUINrry, or kindred, is the 
connection or relation of persons descended 
from the same stock or common ancestor ; and 
is either lineal or collateral. Lineal consan 
guinityis that which subsists between persons, 
of whom one is descended in a direct line 
from the other ; as grandfather, father, and son. 
Collateral consangniiiity is that which subsists 
between persons descended from llie same 
common ancestor, but not from one another; 
as brothers, nnrles, and nephew.s. 

Consanguinity terminates in the sixth and 
seventh degree, excepting in the succession of 
the crown, in which ease it is continued to in- 
fmity. 

CONSCIENCE, in ethics, a secret testimony 
of the soul, whereby it gives its approbation to 
things that are naturally good, and condemns 
those that are evil. 

CONSEQUENT of a ratio, in mathematics, 
the latter of the two terms of a ratio, nr that to 
which tile antere|lent is compared ; thus in m 
or mto n,n is the consequent, and m the ante- 
cedent. 

CONSIGNMENT, the sending, or deliver- 
ing over, goods, money, or other property, to 
another person. It may be either consigned 
unconditionally, or for some particiiltir pnrjKise. 
Consigned goods are supposed in general to be 
the proneiity of him by whom tliey are con- 
signed, ont to be at the disposal of him /o whom 
they are consigned. 

CONSONANCE, in innsio, is the effect of 
tw'o or more sounds heard at tiie same time ; 
but its gvmeral signification is confined to con- 
cording intervals. 

•CONSONANT, a letter that cannot lie 
sounded with* .it some single or double vc.’ el 
before or after if. Consonants are first diviiled 
into single and double ; tlie double are xati 1 2 , 
the rest are all single: and these are ag^iu 
divided into mutes and liquids ; eleven mutes. 
fh c, d, f V, q, j, k,p, q, t; and luiir liquids, I, 
m, ff, r. But the most natural dit isinn of eon 
sonants is that of tlie Hebrew granimariaiis, 
who have been imitaUd by the grammarians of 
other oriental languages 

CONSPIRACY, in Isw, signifies an agree- 
im nt between two or more, ialsely to indict, 
or procure to be indicted, on innocent person 
forfeloiw. 

CONSTELLATION, in astronomy, a sys- 
tem of several stars that arc seen in the heavens 
near to one anothe/.' See Astronomy. 

CONSTITUTION, in matters of mlicy, 
signifies the form^ of govemmeLt establiuied in 
any country or kingdom. 

The constitutAln and government of a coun- 
try frequently differ, tliMigh the latter should 
be founded on the former in every particular. 

CoN8TiTUT*ON also denotes an ordinance, 
decision, regulation, or law, made by authority 
of any superior, ecclesiastical or civil. The 


constitutions of the Roman emperors make a 
part of the civil law, and the constitntions of 
the church make a part of the canon law.« 

CONSTRUCTION, in geometry, is the 
drawing such lines, such a firare, &c. as are 
previously necessary -fqg the ^ making any 
demonstration appear more plain and unde- 
niable. . 

Construction of equaitoni, in algebra, the 
method of drawing a geometrical figure whose 
properties shall express the given equ'itiuu, 
in order to demonstrate the truth of if geo- 
metrically. 

CONSUL, is an officer established by virtue 
of a commission from the King, and other 
princes, in all foreign countries of any con- 
siderable trade, to facilitate and despatch 
bu.siness, and protect the merchants of tiie 
nation. 

CONSUMPTION, in medicine, a word of 
very extensive signification, implies all dis- 
orders that bring iiiiy decay or waste upon the 
constitution. 

CONTACT, is when one line, plane, or 
body, is made to touch nnotlier, and the parts 
that do thus touch are called the points nr 
places of contact. 

CONTENT, in geometry, the area or quan- 
tity of matter or space included in certain 
bounds. 4 

CONllGUOUS angies, in geometry, are 
such as have one leg common to each angle ; 
and are sometimes called adjoining angles, 
in contradistinction to tliose prodiiced by 
cont inning tlieir legs through the point of 
contact, which are called opposite or V'crlical 
angles. 

CONTINENT, in geography, a great extent 
of land not interrupted by seas, in^coutradis- 
tinction to island, peninsula, &c. 

CONTINGENT, something casual or un- 
certain. Hence future contingent, in logic, 
denotes a conditional event which may or 
may not happen, according as circumstances 
fall out. 

« Contingent is also a term of relation for 
the quota that falls to any person upon a di- 
vision. Thus each prince in Germany, iu time 
of war, was formerly obliged to furnish so 
many men, so much money and ammunition 
for his contingent. 

Contingent use, in Jaw, is a use limited 
in a conveyance of lands which may or may 
not happen to vest, according to (he contin- 
gency mentioned in the limitation of the use. ^ 
CONTINUED proportion, in arithmetic, is 
that wliere the consequent of the first ratio is 
the same with the antecedent of the second ; 
as 4 : 8 : : K * 16, in contradistinction to dis^ 
Crete prmiortion. 

CONTOUR, the outline of a figure. It is 
sometimes used with neat latitude, to express 
the general cast or lineaments of the visage 
See Painting. 

CONTRABAND, in commerce, a pro- 
hibited cniiiinodity or merchandize bought or 
sold, imported or exported, in prejudice to the 
laws and ordinances of u state, or the public 
prohibitions of the sovereign. 

CON'l RACT, n covenant or agreement be- 
tween two or more persoiKs, witli u lawful 
consideration or muse. Conti acts are either 
ex|>ress or implied. Expross coiitnicts are, 
wliere the terms of the agiei mint are opi itly 
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uttered, as to pay a stated price for certain 
goods. Implied, are such as reason and justice 
dictate, ana which therefore the law presumes 
* that every man undertakes to perform.^ 

CO^TRK-karmonical proportion, in arith- 
metic, is that relation />f three terms, wherein 
the diflerence of the first and second is to the 
dillerence of th&second and third as the third 
is to the first: thus, 3, 5, and 6, are nuin 
hers contra-harmonically proportional, for 
2 : 1 • : r> : 3. 

CONTRAST, tlie artificial opposition in 
works of painting and s( ulnture, of groups, at- 
titudes, or colours ; so as ny tlieir variety and 
striking difference, to strengtlien the eilect of 
the wliole. A 

CONTRAT&coAee/, in watch- work, that 
next to the crown, the teetli and hoop of 
which lie contraiy to tlif>se of the other wheels, 
whence it takes its name. 

CONTRAVALLA'IION, in tlie military 
art, implies a line formed in the same manner 
as the line of circiiinvallation, to defend the 
besiegers against the enterprises of the giir- 
rison ; so that the army forming a siego ties 
ludween the lines of circumvallation and con-' 
travel Hat ion. 

CONl'RAYERVA, in the materia medica, 
the name by which the root of the durstenia 
pl.int IS known in the shops. 

CON'J'RE^ in heraldry, an appellation given 
to several bearings, on account of their cutting 
the shield contraiy and opj)osit«* ways. 

CONTItOliLER, an officer appointed to 
( oiitrol or oversee the accounts of otiicr officers, 
and, on octasion, to certify whether or no 
lhi%s have been controlled or examined. In 
England we have several officers of tliis name, 
controller of (he King’s house, controller of the 
navy, controller of the customs, controller of 
the mint, hcc. 

CON'l'LMACY, in law, a refusal to appear 
in court, when legally siiminoned ; or tlie dis- 
obedience to the rules mid orders of a court, 
having power to punish such ullence. 

CONVALLARIA, or Ubj of the a 

genus of the inoiiog) nia order, in the hezandria 
class of plants, and in the natural method 
ranking under sarmentacem, or 11th order. 
The species are 11, two of which are natives 
of Uiitnin, vix. the inaialis, or May lily; and 
the miiltifloia, or Solomou’s seal. They are 
plants ul coiisideiahle beauty, and may be 
propagated by their i reeping roots. 

CONVENTION, a tienty, contract, or 
agreement lietvveen two or more ^paities. 
Every convention among men, provided it be 
not contrary to hunesly and good manners, 
prothices a natural ubligution, and makes the 
performance n point of conscience. 

CONVENTICLE, a diiiiimiti\c of conreitt ; 
denoting proneily a cabal, or secret assembly, 
of a part of the monks ot a convent, to make a 
brigne or nurty in the election of an abbot. 
From the ill use of these assemblies the word 
is come into disrepute ; and now stands tor 
any miscliievoiis, seditions, or irregular as- 
sembly. The teim conventicle is said, by 
some, to li.ive been first np)>lied in England to 
the schools of Wicklifie ; and has l^een since 
used to signify tlie religious assemblies of all 
in this country who do not conform to die es- 
tablished doctrines and w'orship of the church 
of England 


CONVERGENO or ihnvergent linee, ia 
geometry, are such as continually approach 
nearer one another, or whose distance becomes * 
still less and less. 

Converging hyperbola, is pne whose con- 
cave legs bend in towards one another, and 
run both die same way. 

Converging raye, in optics, those rays 
that, issuing from divers mints of an object, ip* 
dine towards another, till they meet and cro^ 
th^ then become diverging rays. See Optics. 

CONVERSE, in mathematics. One propo- 
sition is called the converse of another, when, 
after a conclusion is drawn from soniediing 
supposed in the converse proposition, that con- 
clusion is supposed ; and then, that which in 
the other was supposed, is now drawn as a 
conclusion Irom it 

CONVERSION of equations, in algebra, is 
when the quantity sought, or any part or de- 
gree of it, being in fractions, the w'liole is re- 
duced to one common denomination, and then 
omitting the denoiiiinators, the equation is con- 
tinued in the numerators only. 

Conversion of propobitlous, in logic, the 
changing of the subject into the place of the^ 
predicate, and the predicate into the place of 
the subject ; aud yet always retaining the same 
quality of both propositions. 

CONVEX, an appellation given to the ex- 
terior surface of gibbous or globular bodies, in 
opposition to the hollow inner Nurface of such 
bodies, which is called concave. 

CONVEYANCE, in law,*a deed which 
passes land troin one to another. The most 
common conveyances now in use ore, deeds 
ofgitl, bargain and sale, lease and release, 
fines and recoveries, settlements to uses, &c. 

CONVOLVIILIIS, in botany, a genus of 
the pentandria monogynia class and order. 
Natural order of campanuceae, or bell-form 
flowers. Essential character : corolla bell- 
shaped, plaited ; stigmas two ; capsules two- 
celled, with two seeds in each cell. Tliere 
are 110 species of this very numerous genus, 
not more than thirteen species are natives of 
Europe ; the others are mostly inhabitants of 
tlie warmer climates of Asia and America. 
Very few of them are cultivated in our gardens, 
except C. purpureus, purple hindwerd ; and C. 
tricolor, trailing bindweed, more commonly 
known by tike names of convolvulus, mmor 
and minor ; the stems are Jierhaceoiis and milky, 
in the greater part twining, in a very few 
Siiriibby ; leaves alternate ; pe<]uiirles nvillnry 
or terminating, tine flowered, witlitwo brucles, 
or many flowered 

CO>JyOY, ill marine affairs, one or more 
ships of war, employed to accompany and 
Fotect merchants’ ships, and prevent their 
eing insulted by pirates or the enemies of the 
state i%time of war. 

Convoy, in military affiiirs, a detachment of 
troops employed to guard any supply of men, 
money, ummuuitiun, provisions, stores, &c. 
conveyed in time of war, by land or sea, to a 
town or army. 

CONVCLSrON, spasmus. St e Medicine* 
CONYZA, fieoimne, a genus of the poly- 
gamiu sui>erfliia order^ in the S}iigLiiesia chts.'i 
of plants, and in the naliiral niethod raiikiug 
antler the 49tli order, composHa*. There are 
41 species, none of which int i it any purficulai 
description. 
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OOOPBRi one who manufacture casks, 
, tuba of all sizes, pails, and some other similar 
articles used in domestic roncerns. These 
are made generally of oak timber ; a great part 
of which comr)s from America, cut up into 
narrow pieces or staves ; they are sometimes 
bent, and sometimes straiglit, according to the 
purposes for which they are wanted. The 
^ves are kept together by nieans of hoops, 
made from hazel or ash, or of iron. 

COPAIFEHA, a genus of tlie monogynia 
order, in the decandria class of plants, and in 
the natural method ranking under those of 
which the order is doubtful. There is but one 
species, the oflScinalis, which yields the copaiba 
balsam. This tree grows in the pro>ince of 
Antiochi, in the Spanish West Indies. Some 
of tJie.se trees do not yield any balsam ; those 
which do are distinguished by a ridge whith 
runs along their trunks. These trees are 
w ounded in the centre ; and one of them will 
yield five or six gallons of balsam. 

COPAL, improperly called ^um copal, is a 
hard, sliining, transparent, citron>culoured, 
odoriferous, concrete juice of an American 
tree, but which has neither the sobibility in 
water common to gums, nor the solubility in 
alcohol common to resins, at least in anv con- 
siderable degree. By the.se properties it re- 
sembles amber. It may he dissolved by diges- 
tion in linseed oil, rendered drying by rjuit k- 
lirne, with a heat very little less than .siifiicient 
to boil or decompose tlie oil. Tbi.s solution, 
diluted with oil of (urpentine, forms a beautiful 
transparent \amish, which, when properly ap- 
plied, and slowly dried, is \ery hard, and \e^ 
durable. This varnish is applied to snuff- 
boxes, tea-boards, and other utensils. It pre- 
ser\esund gives lustre to iiaintings, and greatly 
restores the decayed colours of old pictures, 
by filling up the cracks, and rendering the 
surfaces capable of reflecting light more uni- 
formly. 

COPPER, a metal next to iron in specific 
gravity, but lighter than gold, silver, or lend. 

This metal is of a fine red colour, and has 
a great deal of brilliancy. Its taste is slvpti^ 
and nauseous ; und the hands when rubbed 
for some time <ii) it, acqiiin* a peculiar and 
disagreeable odoui. Its mulleability is great 
it may be hammered out into leaves so tnin 
to be blown about by the slightest breeze. Its 
duciilitv is also considerabb. Ks tenacity is 
hiicli, that a copper wire 0.078 inch in diamc- 
tf r is capable of supporting 302.20 pounds 
avoirdii])«)i<e without breaking. See CiiEUis- 
'IRY. 

COPPERAS is the sulphate of iron, and is 
com mold called green vitriol. If sidphuric 
acid be diluted with water, and be poured 
upon iron, much efiervescence will be seen : 
tli^mebil wilt be dissolved, and the solution, 
when evaporated, will exhibit the sulphate of 
iron, or common conperas, which is a neutral 
salt in a very impure state. 

COPCLA, in logic, the verb that connects 
any two terms im an aflirmutive or negative : 
n.s, ^ Riches mal^g^p man happy where make 
is the copula. 

COPULATIVE ^ propositions, in logic, 
those where the subject and predicate are so 
Jinked together bv copulative conjunctions, 
lliut they may be ail severally affirmed or de- 
nied one of anoUier 


COPY, in a legal sense, is the trans< ript of 
an original writing : as the copy of a patent, of 
a charter, deed, &c. 

Copt, amon^^ printers, denote.*! tlie ma- 
nuscript, or original of a book, given to be 
printed. 

COPYHOLD, in tlie law of England, is a 
species of land tenure, evidently the oflspring 
of the aiirient tenure in villenage. It is railed 
copy-hold because the tenant holds his lands by 
Cf^ of court roll of the manor at the will of the 

COPYING machine. See Polyorapm. 
COPY-riffht. See Litj^rary Proper rr. 

« COR Caroli, iu astronomy^ an extra-con 
stellated star in the northern |||||[jrniisphere, situ 
ated between the Coma Berenices, and Ursa 
Major, so called by Dr. Halley in honour of 
King Charles, 

CoR Hydra, a fixed star of the first magni- 
tude, in the constellation of Hydra. 

Cor Leonis, or Rerpdus, in astronomy, a 
fixed star of (he first magnitude, iu the coiistel- 
latinn Leo. 

COR AC IAS, the roller, a genus of birds of 
the order of picse. Sixteen species have been 
enumerated, though some of them ure 8U.si)ect- 
ed to be only varietie.s. The following are the 
most remarkable : 

1. The gamila, or garrulous roller, i.s about 
the size of a jay : the hill black, and at the 
l>a8e beset with liristles : the head, neck, breast, 
and belly, are of a light-bluish green ; back and 
scapulars, reddish hrovv n ; cov erts on the ndge 
of the wing, a rich blue, beneath a pale green ; 
upper part and tip.s of the quills dusky - the 
lower parts of a fine deep blue , tail forke/f^ of 
a light blue ; the legs are short and of a dirty 

ellnw. Mr. Pennant observp.s that these 
irdsare frequent in several parts of Europe. 
The flesh tastes like that ofn turtle. 

2. The cyanea, or blue-striped roller is 
eight inches long ; the bill three quarters of au 
inch long, bent at the tip, and of a black co- 
lour; the general colour of the pliimnge deep 
blue-black, dashed with streaks ot greenish 
blue; the tail and legs are black; it inhabits 
New Caledonia, 

3. The sinensis, or (fliine.se roller is of the 
size of a jay, the bill and ii idt s are red, but 
the general plumage is greeu. It is a naiivu of 
China, but not very common. 

CORAL/s/cery. Red coral is found in tiu 
Mediterranean, on tlie 8liore.s of Provence, 
from Cbipc de la Courotine to that of St Tro- 
jiez ; about the isles of Majorca and Minorca ; 
on the south of Sicily ; on tlie coast of Africa ; 
and, lastly, in the Etliiopic ocean, about Cape 
Negro. The divers say, that the little branches 
are found only in the caverns whose situation 
is imrallel to tlie earth's surface and open to 
the south. The manner of fishing being nearly 
the .same wherever coral is found, it will suf- 
fice to instance the method used at the bastion 
of France, under the direction of the conmany 
established ot Marseilles for that fishery 
^ven or eight men go in a boat commanded 
by the patron or proprietor, and when the net 
4|s tlirovvii by the caster, the rest work the ves- 
sel, and help to draw die net in. The net is 
composed of two rafters of wood tied cross- 
wise, with leads fixed to them : to these they 
fasten a (juuntity of hemp twisted loosely 
round, and intermingled with some largi net- 
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(ing. This instrament is let down where they 
think there is coral, and pulled up again when 
the rqpil is strongly entdhgied in the Khmpand 
■ netting. 

COllALLINA, or coral, a genus belonging to 
the order of vermes zoophyta. The species 
are distiuguished by tBe form of their branches^ 
and are found in the ocean adhering to stones^ 
bones, shells, &r? The corals were formerly 
believed to be vegetable substances hardened 
by the air ; but are now known to be composed 
of a congeries of animals, endued with tlie fa< 
cutty of moving spontaneously. The islands 
in tlie south-sea are mostly coral rocks covered 
over with earth. The little creatures, which 
have scarcely ^k|atioii enough to distinguish 
the III from pltflii; build up a rockv structure 
from the bottom of that sen. too doep to be 
measured by human art, till it reaches the 
surface. Some of the coralline islands appear 
to be much older than others ; and it is probable 
that, as these submarine works are continually 

f [oing on, new islands may by that means 
reijiiently be produced. M. De Peyssonel of 
Marseilles, seems to have been the first who 
threw a jiroper light upon tlie imture aud pro- 
ductions of coral. Those bodies which the 
count dc Morsigli imagined to be flowers, tliis 
ingenious naturalist discovered to be insects 
inhabiting the coral : for upon taking branches 
of it nut of the water, the flowers, which pro- 
cf edrd from a number of white poiuts, disap- 
peared : but upon being again restored to me 
water, they again bicamc perciptible. The 
holes m the bark arc the openings through 
whiili ilie insects tliut form these substances 
for their habitation come forth: and those cavi- 
ties which are jiartlv in the bark, and partl> in 
the siilistaiice, are the cidls w liich the> inhabit 
W^heii the insect.*! ate dead, they corrunt, and 
comiiiiiiiicate to the water the smell ot putrid 
fish. Tlio milky juice of coral is the blood of 
tlie animal, and running along thu furrows per- 
ceived upon the proper substance or body of 
coral, liecoiiies fixed, nud hard, and is changed 
into stone. 

Tlie coral insert, expands itself in water, 
and contiaets itself in air, or when it is touch- 
ed with tlie hand in water, or acid liquors 
are ]>t)iired upon if. Broken branches of coral 
have b('eii observed to fasten themselves to 
oDh r hraiiclies, and have continued to grow; 
and this is tlie case when they arc connected 
with <lrtar4ied pieces of rock and other sub- 
stances, from which no nouiishinent could be 
<lf rived. 

There are properly but tliree kinds of coral ; 
red, w liite, and fdacK : the black is the rarest 
and most esteemed ; nut the red waq formerly 
in great repute as a medicine. When coral is 
newly taken out of the sea, the small protuber- 
ances on its surface are soft, and yield, on 
being pressed, a milky juice which eflervesces 
with acids. 

GOHALLTNEIS in natural history, were for- 
merly reckoned nluiits, but in the Linmean 
system, are phicen in the class zoophyts, and 
defined to be submarine plants like bodies, 
consisting of many slender, finely divided, an 
jointed branches, or animals, growing in the 
form of plants, having'their stems fixed to other 
bodies, wliich stems are composed of capillaiy 
«ibe«, w'hose extrentities pass thron^i a cal- 
.-oreoos emit and open into pores on the sur- 


face. Tlie braiiches are o(ten jointed and al- 
ways subdivided into smallcf^ranches, which 
are either.loose and unconnected, or jointed as# 
if glued together. They are distinguished from 
plants, by tlieir texture and hardness, th^y also 
yield in distillation volatile ^It, and their 
smell, when turbid, resembles that of horns 
and other animal substances. The corallines 
are distributed into the vesiculated, tubular, 
celliferous, and articulated kinds. • 

GORCHORUS, a ^uus of the monogynia 
order, in the pokandria class of plants, and in 
the natural memod ranking under the 37th 
orfler, columneas; There are 16 species; of 
which the most remarkable is ihe olitorius, an 
annual, and a native of Asia, Africa, an 1 Ame- 
rica. It rises with a round stalk, to nearly two 
feet in height, llie flowers come out at the 
sides of the branches opfiosite to the leaves. 
They are composed of five small yellow petals, 
and a great number of stamina. This plant is 
sold by the Jews about Aleppo, and is therefore 
called Jews' mallow. 

CORDAGE, a term used, in general, for all 
sorts of cord, whether small, middling, or great, 
made use of in the rigging of ships. 

CORDIA, a genus of the monogynia order, 
in the pentandria class of plants, and in (he 
natural laethod ranking unaer the dlst order, 
asperifolix. There are five species, of which 
the principal are, 

1. The myxa, or Assyrian plam, grows wild 
in Assyria or Egypt, aud also on tiie coast of 
Btolubar. It rises to the height of a middling 
plum-tree. The flowers are produced in 
bunches, and are white. The germen is 
riiundish, and swells to a plum of the same 
form, and about the size of a damson, of a dark 
blown colour, a sweet taste, and very glu- 
tinous. 

2. The sebestena, or rough leaved cordia, is 
a native ol both the Indies, and sends forth 
several shrubby stalks eight or ten feet high. 
'Die plums aie much of Uie shape of those of 
the myxa. The fruit of this tree is less valu.i- 
ble tlian the wood, a small piece of whidi 
thrown upon a clear Are will peifume a room 
with a most agreeable odour. 

CORDIAL, in medicine, whatever raises tlie 
spirits, and gives them a sudden strength and 
cheerfulness. 

CORDON, in fortification, a row of sfones, 
made round on the outside, and set between fhe 
wall ot* the fortress which lies aslope, and the 
parapet which stands perp« ndicular. 

COREOPSIS, tickseeued sunflower : a ge- 
nus of the polygamia frustranea order, in Uie 
syngeiiesia class of plants ; and in tlie natural 
method ranking under the 49th order, compo- 
site. There are 20 species, most of them her- 
baceous perennials. They rise from three to 
eight feet in height ; terminated by clustera of 
compound radiatod flowers nt a yellow' colonr. 
The flowers are all shaped like sunflowers, but 
smaller, and are very orneiiicnfal. 

• COR I AND RUM, corianditr, a genus of the 
digynia order, in the pentandria class of plants, 
and in tlie natural method lanking under the 
45th order, umbellaix. There are only two 
species, both of them herjiaceous annuals, the 
leaves of which are useful for the kitchen, and 
the seeds are used in medicine, species 

have divided small leaves, resembling rarsley : 
but there is only one species generally culti- 
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vHtrd, namely, the aativam. This has a small 
fibrous white root, crowned by many parted 
leaves, having broadish segments ; and in the 
cen^e an upright, branchy stalk, two feet high, 
having all the branches terminated by umbels of 
flowers, which ^re succeeded by globular fruit. 
It is propagated bv seed, wliich, ought to be 
sown in March. The seeds are recommended 
as carminative and stomacliic. 
rCORIARA, the tavnefs or myrtle-leaved 
sianachf a genus of the dSecandria order, in the 
dioecia cluss of plants, and in the natural 
method nuikiiig under tlie 54(h order, tiiiscel. 
.aneie. Tliere are three .sjiecies, the myrtifuliii, 
nisiifolia, and the sarmeutosa. The nrst two 
arenati\es of the south of France, but the 
last is most commonly culti>nted in this 
country. 

CORlS, a genus of the roonogynia order, in 
the peiitandria class of plants, and in the natu- 
ral method ranking under tlie doubtful order. 
There is only one species, viz. the nionspe- 
lieiuis, or blue maritime coris. 'I'Jiere an' two 
varieties of this plant, one with a red, and tiie 
other with a white flower ; but these arc only 
accidental, and arise from the same seeds. 
They grow wild about Montpelier, and in most 
places in the south of Fr.int e. 

CORlSPfiRMUM, tickbeedf a genus of the 
digvnia ordir, in Ihcmonandria class of plants, 
and in the n ifund method ranking under the 
12th order, holoraceee. There are two species ; 
but neither of them is remarkable. 

CORK. 8e»QuEiicus. 

Cork-fossil, a name given to a kind of 
stone. It is a sjiecies of amianthus, consisting 
of flexible fibres looifely interwoien, and some- 
what resembling vegetable cork. It is the 
lightest of all stones ; it is fusible, and forms a 
black glass. 

CORN, ill country affairs, the grain or si'cds 
of plants sepal ated from the spica or tar, and 
used for making bread. 

It is against the common law of England to 
buy or sell com in the sheaf, before it is 
thrashed and measured: the reason whereof 
seems to lie, because b> such sale, Iht maiket 
is in eflet t forestalled. 

Corn, in medicine and surger), a haid tu- 
mour like a flat wart, growing in several p <rts 
of the feet, * sfiecially upon the joints ot the 
toes. This disorder is not unjustly attrib.i*ed 
to the weanog of narrow-toed shoes. 

CORNEA tunica, in anatoniy, the second 
coat of the eye ; so called irorii its subsLinei', 
which resembles horn. 

CORNET, in the inilitar\ art, ^'^piifies a 
romiiiis^>ioned officer In a tioop of horse or 
dragoon i. 

CORNUCOPIAS, a genus of the ''’gvnia 
ordci, in the triandria cl 1 SS of plant n. and in 
the natural method nuking under the dtli 
order, grninimir "I'he jr.voliicrnin is mobnphjl- 
lous, funnel-shaped, ci^-nated, and niultifl irons ; 
(he calyx bivaived^ (he corolla one-\alved. 
There are two species. • 

CORNUS, corntUlree, cornelian cherry, oi 
dogwood; a genus^f the inunogyuia older, in 
the tetrandria class of plants, and in the natu- 
ral method ranWBg^ader tlie 47th oidrr, stcl- 
latae. Of this genus there are 12 species ; the 
most remarkable are the following: I. Tlie 
mas or cornelian cherry-tree, has an upright 
tree fteui, rising 30 feet high, and bearing 


small umbels of yellowish-green flowers, and 
succeeded bv small, red, cberry-Hke, eatable, 
acid fruit 3. The sanguinea^ oloody t^^ig, or 
common dogwood, has an npnghtstem, branch- 
inp; 10 or 13 feet high, having nlood-red shots, 
with oblong pointed leaves ; all the branches 
are terminated by iimbellatse swMte flowers, 
succeeded by black berries. SSiThe Florida 
or Virdnian dog-wood, ris^s 13 or lb feet 
high. Of this species there are several varie- 
ties, chiefly distinguished by tiic colour of their 
berries, which are red» white, or blue. 

CORNIJITA, a genus of the aiigiosperrnia 
order, in the didynaroia class of plants, and in 
the natural method ranking under the 40lh 
order, personatee. I'here species ; tin 

principal of whicli is, the n|Hniidata ; it has 
lilue pyramidal flowers anu hoary leaves. It 
grows uleiitifiilly in several of the islands of the 
We.<it Indies. It rises to (he height of 10 or 13 
feet, witli rude branches, the leaves being 

C laced opposite. The flowers are of a flue 
lue colour. 

COROLL among botanists, the most con- 
spicuous part of a flower, surrounding the 
oraans of genenition. Sec Botany. 

COROLLARY, is a consequence diawn 
from something already advanced or deuion- 
stratedi 

CORONA, among botanists, expresses any 
thing growing on the head of a seea. 

Corona twrealis, the northern crown or gar- 
land, in astronomy, a constellation of the north- 
rn hemisphere. 

CORO , an ancient officer of the king- 
dom, and so called because he is wholly em- 
ployed for tlie king and crown. In nneient 
times none under the degree of knight were 
chosen : hut this qualification is now dispensed 
with. The Loru Chief Justice of the King’s 
Bench is the sovereign coroner of the whole 
kingdom ; but, under him there arc two special 
coroners for each county. The duties of tlie 
coroner are, to impure into the manner of 
deatli when any one is slain, or dies suddenly, 
or in jirisun. This inquiry must be made, 
KUper visum corporis, at tlie very place where 
the death happened, and in presence of a jury 
of four, fi\e, or six, or more of the inhabitants 
of the neighboumig towns. If any pc-rson be 
found guilty ot murder by tliis inquest, the 
coroner must commit him to prison tor Inal, 
and inquire also concerning his lands, 
goods, and chattels, which are forfi'ited there- 
by. It is also the duty of the coroner to in- 
quire concerning shipwrecks, and treasure- 
troit. Although tlicre are some hoaoiiruhle 
exceptions, yet it must be allowi d that the office 
of coroner* has fallen into great disrepute. 
Since, instead of being filled by men wliose 
circumstances pl.i 'e them beyond the Hilliieiirc 
of interested iiiutivt s, it is occupied by charac- 
ters who have no other view in serving than the 
emoiiiments of the office. 

CORONILLA, jointed podded colutea, n 
genus of the decandria order, in the diadelnhin 
class of plants, and in the natural metliod 
ranking under the 32d order, papilionacese. 
There are 14 species, all plants of considera- 
ble beauty with bright yellow (lowers, but the 
principal is the einerus. This species rises 
witJi a shrubby stem, dhk'^or eight feet higli. 
TJie leaves of this plant are t'steemed laxative, 
and used as a substitute fur common senna 
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111 some pans of Europe. A dye is procured 
hy (ermentation from Uie leaves, lik^ that of 

COltPOB AL, an officer under a seijeant, in 
a company of foot, who has charge over one 
of the divisions, places and relieves sentinels, 
and keeps m^oa ordei^ in tlie corps-de-garde : 
he also r^»\es the word from the inferim* 
rounds which {mas by his corps-de-garde. 
There are generally tlirce corijorals in each 
company, 

CORPORATION, a body politic, or incor- 
porate, so railed because the persons or mem- 
uers are joined into one bod}, and arc qualifled 
to take and grant. &r. Corporations are either 

3 )iritual or te|^orul : spiritual, as bishops, 
pans, archdeal^s, parsons, vicars. See. Tem- 
poral, as mayor, rommoiialty, bailiir, burgesses, 
&c. And some corporations are of a mixed 
nature, composed of spiritual and temporal 
persons, sucii as heads of colleges and hospi- 
tals, &c. 

Coiporations mav be established three dif- 
ferent ways, viz. ny prescription, letters pa- 
tent, or act of parliament; hut are most 
commonly established by patent or char- 
ter. 

A corporation may be dissolved ; for it is 
created upon a trust, and it it be broken, it is 
forfeited. 

CORPUSCULAR philoaaphy, that wav of 
pliilosophising which endeavours to explain 
things, and to account for the phenomena of 
nature by the motion, iigure, rest, position, &c. 
of the corpuscles, or the minute particles of 
matter. 

Doyle reduces the principles of the corpus- 
cular philosophy to the tour tollowing beaus. 

1. That tliere is hut one universal kind of 
matter, which is an extenned, iimpem'trable, 
and divisible substance, common to all bodies, 
and capable of all forms. Go this head. New 
ton remarks thus : “All things considerid, it 
appears probable to me, that God in the be- 
gmning created matter in solid, hard, im^ne- 
trable, moveable imrtirles; of such sizes and 
figures, and with such otlier properties, us most 
conduced to the end for wliicfi he formed them ; 
and that these primitive particles, being solids, 
are incomparably harder tlmn any of the sen- 
sible porous bcmies coin'pouuiled of them ; 
even so hard as never to wear or break in 
pieces ; no otlier power being able to divide 
what God made one in tlie first creation. 

& That this matter, in order to form the 
vast variety of natural bodies, iiiiisf have mo- 
tion in some, or all its parts ; and that this 
motion was given to matter by God, the crea- 
tor of all things ; and has all manner ot direc- 
tions and tendencies. “ These corpuscles,^ says 
Newton, “ have not only a vis inerh c, accompa- 
nied with such passive laws of motion as natu- 
rally result from that force ; but uls ) are moved 
by certain active principles; such as that of 
gravity, and that which causes fermentation, 
and the cohesion of bodies.” 

3. That matter must also be actually divided 
into parts ; and each of these primitive parti- 
cles, fragments, or atoms of matter, must have 
its proper magnitude, figure, and shape. 

4 . That these difierently sized and shaped 
INirticles, have different orders, positions, 
situations^ and postures, froin whence all tlie 
variety of compound bodies arlsea 


CORRECTION, in printmg, the pointing 
out or discovering the faults m a printed sheet, 
in order to be amended by the compositor,* 
before it be printed off. . See Printers, 
marha qfl 

CORRELATIVE, sometliing opposed to . 
another in a certain relation. Thus, lather 
and son are correlatives. Light and darknem, 
motion and rest, are correlative and opposite 
terms. * 

CORROSION, th^ction of gnawing away, 
by degrees, the continuity of tbe parts ol bodies. 
Acids corrode most natural bodies. 

CORROSIVES, in surgery, are medicines 
which corrode whatever part of the body they 
are applied to ; such are burnt alum, white 
precipitate of mercury, white vitriol, ltd pre- 
cipitate of mercury, butter of antimony, and 
lapis infemalis. * 

CORTUSA, beards ear sanicle, a genus of 
the monogynia order, in the iientanciria class 
of plants, ranking in the* natural meUiod under 
the 21st order preciec. There are two siiecies ; 
^th low, flowery, herbaceous perennials, hav- 
ing wheel-shaped flowers ol a fine red colour. 
They are natives of mountainous countries. 

CORUNDUM, a mineral, of which there 
are two species, the perfect and imperfect. 
Perfect corundum or sap^ffiire is fonira in the 
East Indies, especially in Pegu and the island 
of Ceylon : and it is most commonly crystallized 
The crystals are of no great size ; their primi- 
tive fonn, is a rhomboid whose angles are 86^ 
and 94°. • 

It causes only a single refraction. Specific 
gravity, from 3.7 to 4.2. Colour, qipst frequently 
blue ; sometimes red, piiiple, yellow, and green , 
and sometimes colouness; imperfect conind uni 
is usually cry.stallized ; sometimes found in 
nmor}>hoiis masses ; colour grey, often with va- 
rious shades of blue and green. 

CORUSCATION, a glittering or gleam of 
light issuing from any thing. It is chiefly used 
for the electrical fluid when rendered visible, 
as in a flash of lightning, &c. 

CORVUS, the raven or crow kind, in or- 
nithology; a geniu of birds’ of the order of 
piugi, the distinguishing characteristics of which 
ore these : the beak is convex and cultrated; 
the nostrils are covered with^tiristly feathers ; 
the tongue is forked and cartilaginous ; and the 
feet are of the walking kind. According to 
some naturalists there are 41 species ; out 
Omelin has enumerated 48. The most remark- 
^le are the following. 

1. The corax, or raven of English autliors, 
weighs three pounds, and is about (wo feet two 
inches in length ; the colour is black, finely 
glossed with a rich blue, the belly excepted, 
which is of a dusky colour. They are very 
docile birds, and may be trained iip to fovviing 
like hawks, or to fetch and carry like spaniels ; 
they may he taught to speak kU parrots ; and 
even to imitate the human voice in singmg. 
They have a great propc*vsity to pilfer, often 
hiding things of value, to the great loss of the 
owner, without use to themselves. Their 
scent is remarkably good, find they are very 
long-lived. 

2. The caronc, or carrion crow, is very simi- 
lar to the raven in habits and colour, but is 
only about half its size.' It is not so frequently 
to TO met with us the preceding. 

3. The friigilegiis, or rook, is the oorvns of 
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« Vii]pfil; no other species of tk.8 kind heini? ftre- 
IptrMiis. iLdiflers but little in its form from 
c Uie carrion-crow ; the most remarkable ditfer- 
ence is in the nostrils and root of the bill ; 
whft'h pai ts in the crow are well clothed with 
feathers, but fti the rook are bare or covered 
onlv with some bristly hairs. Besides insects, 
it nJsq feeds on all sorts of Kfoin, and insteu(l 
%of being of inconvenience, it is of service to 
Ihe husbandman in d^royiiig the maggot of 
the chafer-beetle, wiffh, in some seasons, 
destro}f8 whole crops of com by feeding on the 
roots, llie rook is a gregarious bird, some- 
times being seen in iinineiise flocks, so as al- 
most to darken the air. 

3. The moiiediila, or jackdaw. These birds 
are about the size of a small pigeon, though nut 
quite so thick. They rarely build their nests 
in trees, preferring the ruins of human habita- 
tions, or of churches and towers, where their 
eggs and young are more beyond the reach of 
depredating school-bojrs. They sometimes lay 
in rabbit holes. They are domesticated witn 
great facility, and may oe taught to utter a con- 
siderable number of words, llieyare much 
addicted to pilfering, hidinenot only their food, 
but a variety of to\s and trinkets, a circum- 
stance^ which lifts Hot iinfreqiiently brought 
suspicion and disgrace upon me most honest 
domestics. 

4. The glnnduriiis, or jay. The jay weiglis 
about seven oiim.es, and is about thirteen 
inches long. Its colours are beautifully ar- 
ranged, by which it attracts attention, but its 
voice is harsh and chattering. Its nest is built 
of slicks, roots, and tender twigs, in the woods. 
Ja^s feed on almost all sorts of seeds and 
fruits, on nuts and acorns, and occasionally on 

and even chickens. They will imitate 
with great case nnd accuracy a variety of 
sounds, and arliculute a considerable num- 
ber of words, and, by this acquired talent, 
have sometimes produced considerable mis- 
chief. The jay is not found in the south, 
beyond Greece or Italy, aod is unknown in 
Ireland. 

5. The pica, or magpie. This bird is ex- 
tremely common in England, and is found in 
most countries between Sweden and Itafy in 
Europe. In America it is rare, and is a bird 
of passage. Though its ( olours consist unly of 
black and white, yet tlie plumage of one seen 
in a perfect state of nature will excite a very 
high sensation of beauty. The pica may easdy 
be brought up in a state of domestication, and 
will speak with great ease many phrases with 
all (he readiness of the parrot, tnoiigh not with 
his distinct and accurate eniinciati m. It con 
structs its nest nilh peculiar dexterity, not only 
covering the bottom with inatennls of a soft 
and downy texture, for the comfort of its young, 
but fixing tlie entrance at the side, and wattling 
a complete rs|^for its habitation, whicn is ^us 
rendered warm, dry, and secim*. 

6. The ^racnluiv or rad-legged crow, v« 
common on the coasts of Devonshire and 
Cornwall ; and is to be found in Kent, Walrs, 
and iScotland alsdt It is a turbulent, bold, and 
claniorous bird, builds in rocky situations, is 
vumcioiM, and often seen snatching from its 
companions locusts or juniper berries, which 
constitute its favourite mod. It is fond of 
^lare,^ and has been known to snatch up burn- 
ing sticks from the hearth, and place (nem in 


situations where, if unobserved, (hey must 
have produced destructive conflagrations. 

CurVus, the raven, in astronomy, a con- 
stellation of the soutliern hemisphere, wBerein, 
according to Ptolemy and I'yclio’s Gatologue, 
are seven stars ; w hereas the Britannic Cata- 
logue reckons ' 

CORYLUf ‘^azel, a genus of the py- 

lyaiidria ordei, in the monocefh class of plants ; 
and in the natural method ranking under the 
50th order, amentacem. Tliere are three 
species with many varieties, C. avellana, com- 
mon hazel nut tree, is properly a shrub, the 
trunk of which is covered with a whitish bark, 
which is smooth on the branches, frequently of 
a bay colour, spotted with ^ite ; the shoots 
are souietitnes hairy, ash- colored, and green, 
with wliite tnbercles. The male catkins ap- 
pear in autumn, and wait for the expansion of 
the female germs inspring ; the styles are of a 
bright red colour, long, and setaceous; the 
flowering branches, especially those which 
bear the fertile flowers, are set with short fine 
hairs, terminating in globules ; the catkins are 
in pairs, nnd of a yellowish-green colour. 

COR'^'MBICM, a genus of tlie iiionogamia 
order, in the syngencsia class of plants, in the 
natural method ranking under the 49tli order, 
composita*. There are four species. 

CORYMBUS, properly denotes n cluster of 
ivy berries. Among botanists, it is a iiindc of 
flowering, in which the lesser flower stalks are 
produced along the common stalk on both 
sides, rising to the bame hi'ight. 

CORYPilA, mountain palm, or 'ninhrella- 
tree, a genus of the order of palinse, belonging 
to the iDoncecin class of plants. 'J he corolla 
is tripctaloiis ; the stamina six, with one pistil ; 
the iiuit a nionospcrmoiis plum. There are 
(wo species. The umbracula is a native of 
the West Indies, where it is called codda 
l>ana. 

CORYPHiENA, in ichthyology, a genus 
belonging to the order of thoracici. There 
are 12 ^cies, most of them natives of foreign 
seas. The most remarkable are the blue and 
parrot fishes, described by Mr. Catesby. The 
head of the first is of an odd structure, re- 
sembliuji^ that of the spermaceti w'hale: (he 
intmtii IB small, each mandible armed with a 
sin^k* row of even teeth, so closely joined that 
tlicy seem entire bones ; the iris of the eye is 
red On the back is a long fin, indented on 
the behind the gills are two fins, one 

under (he abdomen and another liehind tlie 
enns. The tiil is forked : and (he colour of 
the whole fish is entirely blue. They are biken 
on the tiiasts ot the Bahama islands, and in 
most ol the seas between (h|» tropics. ^ 

COS, the ivAetstoue, in natural history, a 
gemis of vitrescent stone.s, consisting of irag- 
ments of an indeterminate figure, sub-opaque 
and granulated. Oi this genns there are seve- 
ral species, some consisting of rougher and 
otbers of smoother, nr even of altogether in- 
palpable, particles ; and used not only for 
whetstones, but also for mill-stones and other 
similar jpur|M>se8. 

Cos Turcica, IVo-I-ey-stone, a speciesofstones 
ol the garnet kipd, beloi^ng to the siliceous 
class It is qT & <lull yriiita, and often of an 
unequal colour; some" parts appearing more 
comp^t tlian omers. 

CO-secant, in geometry, the secant ctf An 
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®**ch wirich » the complement of another membrane has lix rays. Thera are tea apeei^ 

, of which the principal is tW^gobiOk the rivet 

in tngonometry, the sine^ of an bulbhead. This is about fire incbealona when • 


of delineating the several bodies according sists of worms, aqoatic insects, %nd extre&elv 
to their magnitades, Ihotions, relations, &c. yoong fish. It is said to deposit its spawn in 
It co^ists of two parts, astronomy, and geo- a hole in the gravel formed by it for tl^ par- 
*^rl£o A ^TT * 1!®*®' which nothing bat necessity will ia- * 

COSSACKS, or Cooaks, a military nation duce it to leave. It is capable of swimminif 


lu^biting the frontiers of the Russian empire, very vigorously and ilpidly, but is far more 
constitiitiDg the principal defence against stationary tlian active in its habit It is used 
the incursions of the Tartars and other savage as food, but almost exclusively by the poor. 
™es . ^ The mailed hull-head, or cataphractus, is mimd 

COSTUS, in botany, a genus of tlie mo- in abundance in the seas of i&rope. ^ 
n»n«n*^*nonogynia class of plants, the flower COTYLEDON, naveUtLort; a genus of the 


several timgalar seeds. There are three species, most of them socculent perennials for 
s^ienes. The root pf this plant, or the costas the green-house ; tliongh some require to he 
Arebicus 18 given in obstructions of the menses, It'pt in a stove. They rise from hmf a foot to 
and in chronic cases, in which there are infiac a yard and a half high, and are adorned with 


anu in cnronic cases, in wnicn tnerc are intiac a yard and a hair high, and are adorned with 
l^owsof the viscera. ytMlow flowers growing in umbels. 

CO-ianffont, the tangent of anarch, wh!(li CDUCH, in painting, a term used for each 
IS the coiimlement of another to 90°. Iny or impression of colour, ei^er in oil or 

COTTON, a soft downy substance found i in uaftr, with which the painter covers his can- 
the gossypiuin, or cotton-tree. Cotton is sep i- vim, wall, wainscot, or other matter to be 
rated from the seeds by a mill, and then sjpi'ii painted. 

and prepared for all sorts of line work. The tlQU CHANT, in heraldry, is understood 
finest sort comes from Bengal and tlie coast til of a lion, or other beast, when lying down, bat 
Coromandel. Cotton forms a very consider- willi his head raised. • 

able article in commerce, and is distinguished COUCllE', in heraldry, denotes any thing 
in^ cotton-wool and cotton-thread lying along : thus, chevron couche is a chevron 

Co'n'ON,>manu/ac^urs qf. It will not be ex- lying sideways, with the two ends on one side 
pected by those of our readers who have any ot the shield, which should properly rest on 
knowledge of the nature of this most extensive the bnse. 

branch of the commerce of Great Britain, that COUCHING of a cataract, in surgery, one 
we should here enter into a description of the of the two chief methods of curing a cataract. 


the simple method of spinning by the domestic delivered ; whereby either, or one of the par- 
machine called the one tliread wheel, which, ties, promises to the other, tliat something is 
during a long period, was the only method done already, or sliall be done afterwards, 
used in tliis country, improvements in ma- A covenant is generally either in fact, or in 
chincry succeedf'd eucji otiier, notwithstandmg law. In fact, is that which is expressly amed 
the outrageous opposition of the labouring between the parties, and inserted in the deed, 
classes, with such rapidity that, at the present In law, is that covenant which the law intends 
time, such is tlie ^ perfection wtiich tfiis one and implies, though it be not expressed in 


branch of mechanics has attained, and such words. 


the progress ^t has been made in the applica- 


tion of it, Britain has nothing to fear Irom the ptartof the diameter oi 
ingenuity of her most powerful rivals. Many sine is taken from it 


ingenuity of her most powerful rivals. Many sine is taken from it 
years must elapse before she can be equalled COVEHT-terry, or Cmridor, in fortification, 
in the present stage of her progress ; and she a space of ground, level with the field, on tlie 
never stands still. Among those who deserve edge of tlie ditch, Uiree or four fathoms broad. 


CO-versed sine, in TOomelry, the remaining 
rt of the diameter oia circle, after the versed 


never sianos snii. Among tuose wiio ueserve cage oi me clitcn, Uiree or tour muioms broao, 
to have their names enrolled as valuable con- ranging quite round the half-moons, Imd other 
tributors to this source of national wealtli, works toward the country, 
the most prominent are those of Harmaves, COVERTURE, in law, is applied to the 
Arkwright, Crompton, Kelly, and Watt. It condition of a married woman, who by the 
would be iigustice to omit noticing here how laws of this realm is sub poh 
much the exscuiUmoi the most improved ma- therefore^ disabled to make ba 
chinery is indebted to the skilful management to the prejudice of herself or her'IffiabaDd. 
of the persons who nse it: a circumstance COUGH, /kssis, Jn medipine, a^vulsive 
which is chiefly to be attributed to the noble motiOh of the diaphragm, muscles of the^lo- 
eflbrts of such men as Birbeck, Ur& and rynx, thorax, and abdomen, violently shaking, 
others^ to render workmen aeguaintea with and expelling the air that wflk drawn into the 
tlie principles of the processes which it is (heir lo^s by inanition. 

bnsineas to conduct a COUL'inBR, in husbandry, an iron mstni- 

COTTUS,^ or hwUhead, iA if^tliyolrg^ a vnent fixed in the beam of a plougbf and 
pnos belonging to Uie enter of tliOracici. The serving to cut (he edge of each furrow. Seo 
bead is broader (lian (he body, and (he gill- Plough. 
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COUNCIL, or Counsel, in a meml Couhse, in architectnrp, a ^ntiniied ran|e 
Bense, an assembly of divers considerable of stonesjevel, or of Uie Mine Iiei^ht tlimiighj 
nersons to concert measures relating to the oat the whole length of a bmlaing, without 
stale. being interrupted b)r any apertore. / 

COUNSELLOR at Jaw, a person retained Courses, in a ship, the mainsniJ and fore-* 
by a client to plead his cause in a public court sail : when the ship sails under them only^ 
of Judicature: There arc two degrees of without lacing on any.bonnets, she is said to 
counsel, viz. barrister and scigeants. Barris- go under a imir of coiirses. To sail under a 
ters arc railed to the bar after a certain {leriod main course and bonnets, to sail under a 
of slandii^ in the inns of courts. mainsail and bonnet. 

• COUNT, a noblen^ Mho possesses a do- COURT. A court is a place appropriated 
main erected into (^county. The dignity to the judicial administration of justice, 
is a medium between that of a duke and a ^ The most general division of our courts is 
baron. , ^ into such as are of record, or not ; those of 

Count wAee/, in the strikii^ part of a clock, record are a^in divided into such as are su- 
a wheel which moves round once in 12^ or preme, supenor, or inferior. ^ 

24 hours. It is sometimes called the locking- The supreme court of this kingdom is the 
wheel. high court of parliament, consisting of the king, 

COUNTER harry or Contre htvrre, in lords, and commons, who are vested with an 
heraldry, is the same ns our bendy sinister per absolute authority in making laws, and repeal- 
bend rounterchanged. ^ ing and reviving old ones. 

CouNiEK hmd^ a bond of indemnifleation, Superior courts of record are the House of 
given to one who has given his bond os a Lords, the chancery. Ling’s bench, rominoii 
security fur another’s payment of a debt, or the pleas, and exchcouer ; the less princi|)fd ones 
faithful discharge of his otHce or trust are such as are iield by commission of gaol- 

CoUNTER changed, m heraldry, is when any delivery', oyer and terminer, assize, uisi-prius, 
field or ch&rge is divided or parted by any &e. 

line or lines of partition, consisting all inter- The inferior courts of record, are cor|)ora- 
changeably of the same tinctures. ^ ^ tioii courts, courtsleet, and sheritrs torn, &c. 

CoUNiEH deed, a secret writing either Courts not of record, are tiio conrts-barori, 
before a notary or^ under a private s«‘al, county-courts, hundred-courts, So*. Also tlie 
which destroys, invalidates, or alters a public admiralty anil ecclesiastical courts, which are 
one. ^ ^ not courts of record, but derive (heir authority 

Counter crwi/we^ in heraldry, is the con- from the crown, and are subject to tlie con- 
trary to ermine, being a black field with white troiil of the kin^s temporal couits where tlicy 
spots. exceed their jurisdiction. 

COUNTERFEITS, in our law, arc persons Court-baron is a conrt which every lord 
that obtain any money or goods by counterfeit of the manor has within its own precincts, 
letters or false tokens, vv ho being convicted li**- This court is an inseparable in^edient of c\ ery 
fore justices of assize, or of the peace, &c. are manor ; and if the number of the suitors should 
to suffer such punishment as shall he thought so fail as not to leave siilticient to make a jury 
fit to he inflicted, under death, ;is imprisoument, or homage, that is, two tenants at least, the 
pillory, Ac. ... manor is lost. The court-baron may inqiiiro 

COUNTERMARCH, in military affairs, a into the death of tenants, nuisances, wastes, 
change of the face or wings of a battalion, by forfeitures, and the like ; aud tlie punishment is 
which means tliose that were in Uie front come by amerreinent. 

to be in tlie rear. Tt also signifies retuniiiig or CnuRr o/* chancery. See Ch\ncelt.or. 
marching back again. COUSIN, a term of relation between the 

Counter-mine, in war, a well and gallery dilldren of brothers and sisters, who in the 
driven and sunk till it meets the enemy’s mine, first generation are called cousins-gernian, 
to prevent its effect in the second generation, second cousins. 

Counter-paled, contre palle. In heraldtv ficc. 

when an esu iitcheon is divided into f> COUSU, in heraldry, a piece of another 
pales, chaiged nei fesse, the two colours being colour or metal so placed on tlie ordinary as if 
coimtiTchaigr d. ^ ^ sewed thereon. 

Counter-part, in music, denotes that one COW, in zoology, tlie female of the ox kind, 
part is to bo applied to another. Thus the bass See Bos. 

IS said t^e the counterpart to the treble. In CRAB’S clatvs. See Materia Medic \. 

lai^ it iMhe duplicate, or copy of an indenture Crab’s eyes. See Pharmacy. 

or deed. ... Crab, an engine of wood, with three claws, 

^ Counterscarp, in fortification, is the exte- placed on the ground like a capstan, and used 
rior slope of the ditch, though it is often taken ut launching, or heaving ships into the dock, 
for the covered way and glacis. Angle qf the CRADLE, in sioTnery, a case in which a 
countfrs*'arj 0 \s that made by its two sides broken leg is laid after being set 
mcetiw^rore tiie middle of tlie curtain. Cradle, among shipwrights, a limber frame 

COUPLE clo8s„ in heraldry, the fourth part made along the outside of a ship by the bilge, 
of a chevron, never borne but in pairs, except for the coDvenience of launcliing her with ease 
(here be a chevron between them, Haith Giiil- and safedy. 

lim, though Bloftn gives an instance to the CRAPr, in (he sea language, signifies all 
, . . . - , manuer of nets, lines, hooks, Ac. used in fisli* 

COURSE, ID navigation, that ^intof the ing. Hence all such little vessels as ketches 
compass or horizoi|^n which the ship steers , laiys, and smacks, &c. nsed in the fisliing 
or the angle between the rhumb-line and the trade, arc called small craft, 
meridian. See Navigation. CRAMBE, sea cabbage, sea Me, or sem 
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iR ; but, till of 
had the chief , 


a penaa of the siliqaosa onlor, in the ^uAT came origrinally from Boh 
retradynainia class of plaii/e, rankitiff io tJie late years, Lyons is said to * 
unturai method under tlie 39th order, siTiquosos. manufacture of it. 

• rhere are six species, three herbaceous escu- CRASPJEDIA, a ffcnus of the class and 
Jents with perennial roots, producing annually order syngenesia polygamta segregata. 
laige leaves, like those^of tlie cabbage, spread- There is one species, a native of New Zea- 
ing on the g:round with yellow^ flowery Only laud. 

^ n|tive of Britain, and it grows CRASSULA, lesser orpine, or live-ever ; a 
wild in several pa^ of the sea-coast It is genus of tlie pentagynia onler, in tlie peutan^ 
propagated by seeds sown in common light dria class of plante ; and in the natural method 
earth in autumn or spring. The crambe fruti- ranking under the I3th order, socculenta*. 

- , There are 64 ^cies, all of them natives of 

yitAMERION, a genus of the monr^ynia warm climates. Several of tlicm are culti. 

^ ® vated in this country, but require the ns- 

t*l(AJIlFUNbfi, in heraldry, a cross which sistance of artihcial heat for their preser- 
lias at each end a cramp or square piece com- vation. 


ing from it 


CJIAT^GOS, wild service-tree, hawthorn, 

... j: : j • ; ' 


CRANE. See Onus. . &c. a genus of the digynia order, in the icosan- 

iyRAN£, m mechanics, signines a machine lor dria class of plants ; and in the natural method 
raising and lowering iieavy bodies and large ranking under tlie 36th order, pomace*. There 
weights, and removing them from one place to are 23 species. This genus consists chiefly of 
another within tlie sweep of its arm, which re- shrubs or trees, hardy and deciduous ; leaves 
volres on a centre. simple, undiv ided, or lobed ; peduncles in most 

1 he parts of a crane are, the post or up- species many flowered ; corymbed terminating, 
right, which is either moveable or turns upon and solitary from the axils ; corollas white, ap- 
pivots; the gib, an ann extending from the up- pearing in May and June, and sncceeded by 
per part of the post ; and the stay, intended red berries in autumn. 

for a support to the gib, and lixed in a diago- CRATER, in astronomy, a constellation of 
nal direction from the gib to the bottom of the the southern hemisphere, consisting of seven 
post. 1 hese with the requisite wJieels, pullies, stars according to Ptolemy’s Catalogue, of eight 
c«yapl®te the crane. in Tycho’s, and eleven in the Britanuic Cata- 

Mr. James bergnson appears to have been logue. The term is also used to signify the 
the first who introduced any improvement of month or opening of a volcanic mountain, 
importance in the construction of criiiies. CRATEvA, the garlic pear f a genus of the 
if IS crane with three trundles, having diifer- monogynia order in the dodccandria class of 



vimys be expected to produce on such nia- smooth round fruit about the size of^n orange, 
chines; and also as it respects the coinbina- witli a hard brown shell or cover, which in- 
tioii of its parts in having the strength duly pro- closes a mealy pulp, tilled with kidncy-shaiM'd 
portioned, and in adapting its formation to any seeds. It has a strong smell of garlic. Tlie 


situation or circumstance. The greatest im- 
IMTOveinent in the construction of cranes is due 
to Mr. Bramah, who has ingeniously cuntriv^ed 
to connect with them tlie almost boundless 
power of the hydraulic press. 

CRANICHIS, H genus of the class and 


inarmclns grows to the size of a very large 
tree, with trifoliate leaves. The flowers have 
tlic smell of roses, niid arc succeedt d by mi 
oblong fruit of the size of an nnple, covered 
with a very hard bony shell, ana containing a 
soft fliishy pulp, hav ing the taste of quint I'S. 


order gyiiandria det'andiia. 'I’he essential From the flow'ers of this plant is obtained bv 

character is, nectary' galeuted. There arc five J--* -i i- 1 

species. 

CRANIOLARIA, a genus of the nngiosper- 
min order, in the didvnainia class of plants; 
and in the natural method ranking under the 
401 h order, persoimt*. There is one species. 


distiiiation a water highly odoriferous and cor- 
dial ; anti the pulpy part of the fruit is prepared 
into various kinds ot marmalades. 

CHA\, in ornithology, the cnrassoii, a 
genus of birds belonging to tlie order of galli- 
nee. The h.*)se of the beak of each mandible is 


a native of New Spain, but not possessed of covered with wax : and the featliefs of the 


any remarkable property. 

CRANK, a contrivance in machines, in 
manner of an elbow, only of a square term, 
projecting from a spindle, and seiviiig by its 
rotation to raise and lower the pistons of en- 
gines. 


Am niix-a ■vuuic'i9 tiiC 

head are ciu-led. There are five imeeies, viz. 
1. the ulecator, or Indian hen of Sloane, is 
about the size of a small turkey. They are 
frequent At Guiana, and tbrm a very consider- 
able article of f<^ to tlie inliabitiHits. 2. The 
rubra, or Peruvian hen, is red, with a bluish 


Crank likewise denotes the iron support head. Tliese birds are natives of Mexico and 

_ _ I A I -1 1- ... f1l /• V ...1 A • 


for a lantern, and also the iron made lust to 
a stork of a bell for ringing it. 

CRANZIA, a genus of the pentandrin ino- 
iiogynia class and order. Tiicre is one species, 
a native of the East Lidies. 


Pern. 1 bey are frequently kepi tame in our 
menageries in England, and r^'adily mix witli 
other poultry, feeding on bread and grain. 
3. The initu, or Urazilian pheasant, is black, 
with a dusky bellv ; it is a native of Guinea 


CRAPE, a light transparent stuff, in manner and Brazil. 4. The globicern, has a yellow 
of gauze : made of raw silk gummed and twist- protuberance between the noatrilSj and is of a 
ed on the mill, woven without crossing, and bluish black colour: it ‘is likewise a native 
much used in mourning. IHie invention of this ^Brazil. 5. The pauxi, or Mexican (diea- 

N 2 
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sant of Brisson, is of a bluish colour, wiUi 
blue wax, and Uie tip of tlie tail and belly 
white. 

CRAY-FISH, oi Craw-ftsu. See Can- 
cer. ft 

CRAYONS, are coloured substances, which 
naturally possess, or are reduced by art, to 
the text'ire of chalk : they are used for sketch- 
jnff and painting in tiieir dry state, in tlie form 
aud manner of a black lead pencil. As crayons 
may be obtained of any requisite colour, and 
prepared in the very best manner at any of the 
respectable colour shops, it is unnecessary to 

g ive directions here fur their preparation. 

rayon painting is generally executed on strong 
blue paper, which should be freed from its 
knots by cutting them with a sharp knife, or 
rubbing' them down with a piece of flat piir- 
inice-stone. 

After this is done the paper must be pasted 
very smooth on a linen clothe previously strain- 
ed on a deal frame, the size Hccordiu|f to the 
artist’s nleasiire : on this the nictiire is to be 
executed : but it is most eligible not to paste 
the paper on till the whole siihiict is first 
dead-coloured. The method of cioing this is 
very easy, by laying the paper witli the dead- 
colour on its face, upon a smooth board or 
table, when, by means of a brush, the back of 
the iKiper must be covered with paste ; tlie 
frame with the strained cloth must then be laid 
on the pasted side of the paper ; after which 
turn the painted side uppermost, and lay a piece 
of clean pane/ upon it, to prevent smearing it; 
this being done, it may be stroked gently over 
with the hand ; by which means all the air 
between the cloth and the paper will be forced 
out. 

When tlie paste is perfectly dry, the student 
may proceed with the painting. The advanta- 
ges arising from pasting the paper on the frame 
according to this method, after the pictore is 
begun, are very great, as the crayons will ad- 
here much better than in any other way ; which 
will enable the student to finish the picture 
with a firmer body ol colour, and greater 
lustre. 

CREAM. See Milk. 

Cream qf tartar , the common name of super- 
tartrate of potash ; it is also denominated crys- 
tals of tartar. In ttiie salt diere is an excess 
of the Tartaric acid, which see. 

CREPIS,^ bastard hawk-weed, a genus of 
the polygamia order, in the syngenesia class 
oi plants, and in the natural metliod ranking 
under tlie forty-ninth order, comjjositaB There 
are twenty species, most of them herbaceous 
annuals, rising to the height of a foot or a fot»t 
and a half, and having their branches termi- 
nated by compound red and yellow flowers. 
These are very large, and consist of many flat 
florets, which are succeeded by plenty of seed, 
which, if permitted to fall on the ground, will 
]'rodiice a number of young plants without fur- 
ther trouble. 

CREPITATION, that noise which some 
salts make ovei^ tlie fire in calcination, called 
also detonation. 

CREPt'SeULUM, in astronomy, twilight : 
the time from the first c^wn or appearance or the 
morning to the rising orime sun ; and again, be- 
tween the setting of the sun and the last remains 
of day. The crepuscnlum is computed to begin 
and end when the sun is about eighteen degrees 


below the horizon. It is of longer duration 
in tlie^lstices than in the equinoxes, and 
longer in an oblique than in a right /pliere 
The crepusciila are occasioned by tlio sun's ' 
rays refracted in our atmosphere. 

CRESCENT, in lierjiUlry, a bearing in form 
of a new moon. 

CRESCENTFA, the calabash tree ; a genus 
of the angiospermia order, *in the didynaniia 
class of pliints; and in the natural method 
ranking under the 25th order, piitaininem. 

There are two species, viz. 1. The cujete, 
narrow leaved calahash-tree. 3. T)ie ciiciirbi- 
tina broad leaved calabash tree. These arc 
small trees, with large leaves, either singly, 
altermite, or in alternate bundles. Flowers 
on the trunk or branches sub-solitary ; they are 
bodi natives of the West Indies. 

CRESS A, in botany, a genus of plants of 
the class and order pentandria digyiiia. 
The essential character is calyx five leaved : 
corolla, salver-form; filaments sitting on the 
tube; capsule two valved. There are two 
species. 

CREST, in armoury, the top part of tlie hel- 
met, generally ornamental. In heraldry, it is 
that part of tlie casque or helmet next the 
inanife. 

CRINODENDRUM, in botany, a genus of 
plants of the class ond order inonadelphia de- 
candrid. Cal> x none, corolla bell-shawled, six 
petalled ; capsula one celled, gaping at the 
tup. It is a native of Chili. 

CllINUM, a genus of the monogynia order, 
in the hezniidria class of plants, ranking in the 
natural method under the 9tli order, spathaceie. 

It is a beautiful greenhouse plant, about three 
feet high, having large funnel-shaped flowers, 
bine, white, or striped, and a very flagrant 
smell. There are six species. 

CRITICISM, from tlie Greek word Xjonw, 
signifies, in general, the art of judging : hut, in 
its more restrained and usual sense, denotes 
the ort of judging with propriety concerning « 
the nature of lit(*rary compositions. 
CROCODILE. See Laceria. 

CROCUS, in botany, a genus of the triandria 
monogynia class and older. Natural order 
ctisato. There are two species with many 
varieties, viz. C. officinalis, officinal crocus, 
ni safTron^ nnd C. vernus, or spring crocus. 

CROISADE. Crusade, or Cruzado, n 
ua 'le given to the expeditions of tlie Christians 
against the Infidels, for tlie conouest of Pules- 
tine ; so called because those who engaged in 
the undertaking wore a cross on their clotlies, 
and bore one on their standard. 

CROMLECHS, in British antiquities, are 
huge, broad, flat stoDCS, raised upon other stones 
set up on end for that purpose. They are 
common in Anglesea. They are supposed by 
some persons to have been tombs, though 
others imagine that they were altars for rcTi- > 
giouB services. 

CROSLET, in heraldiy, is when a cross is 
crossed again at a small distance from each of 
the ends. 

CROSS, in heraldry, is an ordinary com- 
posed of Iburfold lines, whereof two are per- 
pendicular, and the other tw'o transverse. 
The content of a cross is not ulvvays ilie same ; 
for when it is not cliarged, it has only (lie fiRli 
part of the field. 

CROSSELET, a little or diminutive cross. 
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nsed lA henldry, where the shield is trequentljr 
wwewdl with crosselets. 

CRQ^OryLUS, a genus of the pol^dHa 
mer« dn the monadelphia class of plants. 
•There is one species, a native of the Society 
Isles. 

CROTALARfA, rniiU-ujort, a genus of 
the decandria order, in the diadelphia class of 
pllants, and in t^e natural method ranking 
under the ^d order, papilionacem.* There are 
92 species, all of them natives of warm cli- 
mates. They rise from eighteen inches to five 
feet in height, and are adorned vvith flowers of 
a red, bine, or yellow colour. The most re- 
markable species is tlie retusa. It is a native 
of the East Indies, llie flowers are yellow ; 
tlie pods smooth, and placed horizonfally; 
they are filled with seeds, which, when dried, 
and shaken by the lightest wind, .produce a 
rattling noise ; and this, by the inhabitants of 
the countries where the plant is native, is at- 
tributed to the devil, who is thought to deliver 
his oracles in this whimsical manner. 

OROTALUS, reUlU-snake, a genus belonjg- 
ing to the order of am|>hibia serpcntes, the 
generic character of which is, scuta on the 
abdomen ; scuta and sqnamm beneath the tail ; 
rattle terminating the tail. 

1. Crotaliis horridiis, or banded rattle-snake. 
The genus crotalus, or rattle-snake, afibrds the 
most signal examples of the powerfully destruc- 
tive poison with Vbich some of the serpent 
tribe arc furnished. 

This species is found, in general, from tliree 
to four or five feet in length : and is of a yel- 
lowish-brown colour ; the head is laige, flat, 
and covered with small scales ; the rest of the 
upper parts with lurge oval ones. At the ex- 
tremity of the tail is situated the rattle, con- 
sisting of several hard, dry, horny processes, 
and which, on the least disturbance or irrita- 
tion, is elevated and shaken in such a manner 
us to cause a strong or brisk rattling sound. 

2. Crotalus durissus, or striped rattle snake. 
This species may be distinguished from the 
former by the diflerent disposition of its 
colours; being of a deep brown above, with 
]Kile yellow streaks forming a ronriniied series 
of lozenges down the bark. It is also a native 
of America. Its bite, appears to be equally 
fatal with that of the fonner species. 

.'k Crotalus dryinos, or wood rattlesnake. 
This is said to be of a paler tinge than the two 
fonner species, find variegated with yellowish 
marks on the bark. 

4. Crotalus miliarius, or miliary rattlesnake. 

It is of a grey-brown, shaded on the back with 
red, and marked by large black spots with 
white edges. This is tlie smallest species of 
rattlesnake yet known, rarely exceeding the 
length of two feet In its general habits it re- 
sembles the pracecling kinds. 

CROTCHET, in music, one of the notes or 
characters of time, equal to half a minim, and 
double of a quaver. A dot added to the 
crotchet, increases its time by one-half. See 
Music. 

Crotciiets, marks or characters, serving to 
inclose a word or sentence, which is distin- 
guished from the rest, being generally in the 
form [ ], or this ( ). 

CROTON, mid ricinua, a {;eniis of tlie mo- 
nadelpliia order, in the monwria class of plants, 
«tid in tlie natural method ranking under tlie 


98th order, trfcocce. Hiere are 63 mciet. 
The plants of this nomeroiis geniu are nerl^ 
ceoos, or more frequently shwby. Leaves 
accompanied with sbpules, generally alternate, 
seldom opposite : flowers axillary, or terminat- 
ing usually in spikes ; but sonretimes in co- 
rraibs: the spikes are mostly mooaecous. 
These plants are chiefly inhabitants of the 
East and West Indies. 

CROTOPHAOA, in ornithology, a genus of 
birds belonging to the order of pice. The* 
most remarkable species^ is the am, which is 
about the siae of a blackbird : the colour of the 
whole bird is black, in some parts glossed 
with purple, and about the neck faintly tinged 
with green on the margins. This ^cies is 
found in Jamaica, St Domingo ; also at Cayenne, 
and other parts of South America. Contrary to 
custom of all other birds, thty have the 
sinaularity of many lying in tlie same nest ; to 
maxe which they all unite in concert, and, 
after laying their eggs, sit on them close>to 
each other to hatch them, each striving to do 
the best for the general good : and when the 
young are hatched, the parents, witliout re- 
serve, do their best to feed the whole flock. 

CROUP of a is the extremity of the 
reinA^above the hips. 

CROW. See Corvus. 

Crow, in mechanics, a kind of iron lever 
sharo at one end, and a claw at the other, 
used for heaving or pushing great weights. 

CROWN, in heraldry, is used for the repre- 
sentation of that ornament, in the mantling of 
an armoury, to express tlie dignfty of persons. 

Crown, Ms in^erial, is a bonnet or tiara, 
with a semicircle of gold, supporting a globe 
with a cross at top. 

Crown, id architecture, the upper member 
of the cornice. 

Crown, in astronomy, a name for two con- 
stellations, the one called borealis, the other 
meridionalis. 

Crown, in geometry, a plane ring, included 
between two concentiic perimeters, generated 
by the motion of part of a right line round the 
centre, to which the moving part is not con- 
tiguous. 

The area of a crown is had by multiplying 
its breadth by the length ot tlie middle peri- 
phery ; for a series of terms in arithmetic pro- 
gression being nX— f. t, the sum of the 
first and last mnltiplied by half the number of 
terms, the middle terms must be ; tliere- 

fore, tliat multiplied by tlie breadtli or sum of 
all the two terms will give the crown. 

Crown-iMss/ tf a waich, the upper wheel 
which by its motion drives the balance. In 
royal pepdulums it is called the swing-wheel 
CROWgr-voorit, in fortifleation. an outwork 
having a large gorge, and two long sides ter- 
minating towards the field in two demi-bastions. 

It is intended to inclose a rising ground, or to 
cover an intrenchment 
CRUCIAN ELLA, petty iqaddcr, a genus 
of tlie monogynia order, in the tetrandria class 
of plants ; and in the natural method ranking 
nnoer the 47Ui order, stellatie. There are 
nine species, natives of the soothem parts of 
Europe ; but none of them possessed of any 
remarkable quality. 
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CnnaaijE, n chemical eesael made of Aatbepart'defofbodieamaribeaihbeHy 
pnrtli, and so fpnipered and baled aa to endure to more Before they rrystaliiw, it is obvious 


tlio grrnteat fire. They are used to iiieft me 
tidsy and to fln\ tnineral^j ores, &c. 

CKUIZKllS, in nu\Bl affairs, vessels, em- 


that wo cannot reduce any bodies to the state 
of crystals, except those which we arerable to 
make fluid. 


ployed on a cf iiize. Tliey are-, in truth, small ^ SuliiHon is tlie common method of crystallifl- 
inen of war made nse of to seciwe our mcr- ing salts. They are dissolved in water ; the 


monly well manned.^ The safety of the trade come constantly larger by the addition of other 
in the Channel requires tb-it ships of this des- particles, till at last tliey fall their gravity 
cription should be kept out at sea. ^ to the bottom of the vessel. Or a sa&rated 

CULTSTACEOUS yh^, in natural history, eolation being prepared in hot water, it is set 
those covpre«l nith shells, consisting of several by to cool. On the csc7|)c of the caloric, by 
pieces or scales, as those of crabs, lobsters, which the sdution was in great part accom- 
&c. They are generally softer tljan tlic shells plished, the salt crystallizes. Such salts coni- 
of the testaceous kind, which consist of a single monly form in groups, attached to the sides or 
piece, and commonly thicker and stronger than bottom of the vessel, or depending from a pel- 
the former ; such as those of the oyster, scallop, licle. They usually contain more water of 
® -.1-* crystallization than the former claAs. 


CRYPTOGAMTA, one of Linnmus^s classes There ore many substances, however, neither 

of plants, the oigans of fructification of which soluble in water nor other liquids, which, not- 
are either concealed within the fruit itself, or withstanding, are capable of assuming a crys- 
so minnfe as to escape observation. It em- taliiiie form. This is the case with the metals, 
nrares 4 orders : filices, musci, algip, and fungi, with glass, and some other bodies. TTie method 
which see. employed to crystallize them is fusion, which 

CRYPTOSTO’VTtTM, n genus of ihe^pen- is a solution by means of caloric alone. By 
t»**dria class and order. There is one species, this method particles are separated from one 
® Guiana. • another ; and if the cooling proceeds gradually, 

CRYSTAL, in natural history, the name of they are at liberty to arrange theuiselver m 
a very large class of fossils, hard, pellucid, regular crystals. 

^ colomless. As to the theory of crystallization it may bo 

* STALLIZATION. The word crystal anflicient here to remark that llaiiy, and other 
f^riffinaily signified ice ; hut it was nfter^\aids chemists of eminence, have assumed that the 
^plied to crystallized silica, or rock crystal, primitive molecules of matter have three dis> 
Cbcmists have applied the word to all trnnspa- tinct forms, viz. the tetraedron, tlie simple 
rent bodies of a regular shape ; and at present prisiii, and tlie cube ; and that tlicse figures 
it is employed to denote in general the regular form every crystal in nature, aud by a certain 
hpires which bodies assume when their |Kirfi- arniiigiunent witli respect to each other, com« 
cles have full liberty to combine according to pletelj fill space. This theory has been found 
the laws of cohesion. These regular bodies insuflkient to ucconnt for all the phenomena 
oernr very frequently in the mineral kingdom, attending the process of crystallization. 

I. • attracted attention on account I)r. VVollaston, in onlcr to obviate the difli- 

of their great he^uty and regularity. By far culties thence arising, has ingeniously proposed 
the greater number of the salts assume a crys- to consider the jirimitive particles of matter ns 
talline form ; and as these substances are spheres, which, by mutual attraction, have as- 
niostly soluble in w'ater, w'e have it in onr samed that arrangement which brings them ns 
power to give the regular shape of crystals in near as possible to each other. This, however, 
****An * 1 ^*^^* pleasure. rnnst be understood with limitation. Dr. Wol- 

AIJ the substances w ith which we are ac- iaston does not consider (he particles as per- 
qiiaintcd maybe dividrd into soliil, liquid, and f*rtly sjpherical, but, like llniiy, divides their 
gaseous Crystals^ are obviously confined to f •ruis into three cld&sc.s, viz. the sphere, the 
the set, the fluidity of (he two la**! render- ^ttroid, ond the oblong sphere, or ellpsoid, 
ing them incajyible of retaining a rpgiil.ir form ; Others are of opinion that the primitive parti- 
but many of them maybe made to assume a cles of matter are perfectly spherical. This 
solid rtati^ and in that case they ii.siially c rys- opinion was, we believe, originally advanced, 
lalhze. Most solid bodies either o^^ur in the and tery ingeniously supported by Mr. Gurney 
state of crystals, or are capr/ole of be ing made in his lectures at the Surrey Institution, 
to assume that fonn. There is a partirnlar Great attention has of late been paid to the 
loiTO which eveiy substance always ntfects measuring of the angles of crystals. The in 
when it rry'stallizes. Thus common salt is stniment used lor this purpose is called i 
ohseryer] to assume the shape of a ctbe ; and goniometer, of which theie are two kinds, 
alum that ol an octahedron, consisting of two 1. The goniometer of M. Carangeaii, used hy 
ifiiir-sjded pyramids, applied base to base. M. llaiiy, consists of two parallel blades, 
oaltMlre assumes the form ofa six-sided prism: jointed like those of scissors, and capable of 
suliitiat ot magnesia, Hint of a four-sided prism ; being applied to a graduated seniicircillar sec- 
and carbonate ofciiiiie that of a rhomboid. This, tor, which gives the angle to which the joint 
li.iw^er, IS liable to considerable variations, is opened, in conbeqnence of the previous ap- 
ncco^ing io tlie circumstances of tlie case ; position of the two blades to the angle of the 
-Mit there are a certain q^imberol forms peculiar crystal. 2. The reflective goniometer of Dr. 

every substance; and the crystals of that Wollaston; an admimble invention, which 
•u .stance, in every rase, adopt one or other of measures (ho angles of the minutest possible * 


fllt'sc forms, and no otlicr. 


measures (ho angles of the minutest possible * 
crystals with the utmost pFccisiuii. Au account 
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of this beautiful instrument mav be found in 
the Phil. Trans, for 1809, ana in 'filloch's 
M^syne for Febniaiy 1810, vol 35. 

* CVBjEA, in botany a genus of the decandria 
monoiirynia class and oraer. Calyx turbinated, 
five-palte'd, unequal, ueroianeut ; petals, live, 
unequal ; filaments villose, three shorter ; ger* 
men pedicelled ; ^igume villose ; six or seven 
seeded. There are two species. 

CUBE, or hexahedron, a solid regular body, 
consisting of six equal square sides. It is sup- 
posed to be generated by the motion of a square 
plane along a line equal and perpendicular to 
one of its sides. 

To drtertmne the surface and soddity qf a 
cube. Multiply one side by itself, which will 
give one square ; this multiplied by 6 will give 
the whole surface. Also mnltiply one side 
twice by itself, tliat is, cube it, and that will 
give the solid content. 

CUBES or cubic numbers, are funned by 
multiplying any niiiiibers twice by themselves. 
Thus tlie cubes of 1, 2, 3, 4, 5, 6, &cc. are 1, 8, 
27, 64. 125, 216, &c. 

CUBE, duplication of the, is the finding of 
tlie side of a cube that shall double in solidity 
a given cube. It cannot be done geometrically, 
as it requires 6ie solution of a cubic equation, 
or the finding two mean pniportionals. Let a 
be the side of the gi\en cube, and z that of tlie 
double one, then z^2a^, or c:2'‘, 

therefore if and z be the 1st and 2<1 terms of 
II set of continued prqportionds, tlien is 

flic ratio of the square of tlie 1st to tliat of the 
2d, which is the same as the ratio of the 1st 
term to the 3d, or the 2d to the 4th, or of z to 
2** ; therefore, z being the 2(1 term, 2“ w ill be 
the 4th, so that z the aide of the cube sought, 
is the 2d of 4 terms in continued jiroportion ; 
the Ist and 4th being a and«2^ i. e. the side of 
the double cube is the 1st of two mean pro- 
portionals between a and 2^*. 

Cube, or cubic number, in arithmetic, is that 
produced by the inultiplicatiou of a square 
number by its root 

Cube root cf any number, or quantity, such 
a number, or quantity, which, if multiplied 
info itself, and tlien, again, the product thence 
arising, by tliat number or quantity, being the 
cube root, this last product shall be equal to 
the. number or quantity whereof it is tlie cube 
root ; as 2 is the cube root of 8, because two 
times 2 are 4, and two times 4 are 8 ; ond a+b 
is the riibfe root of 

CUBIT, in the mensuration of the ancients, 
a long measure, equal to the lengili of a man's 
arm, from the elbow to the tip of the fingers. 
Dr. Arbnthnot makes the English cubit equal 
to 18 inches ; the Homan cubit equal to I loot, 
5.406 inches ; and the cubit of the Scripture 
e<|ual to 1 foot, 9.888 inches. 

CUCKOVV. See Cugllus. ,* 

CucKow spit. See Cicada. 

CUCUBALUS, berry-bearing chickweed, a 
genus of die trigyuia order in the decandria 
class of plants, and in die natural method 
ranking under the 22d order, caryophylei. 
'J'liere are 17 species ; the most remarkable of 
w hicli are, 

1. Thu bohen, Swedish lychnis, or ramse- 
piingar, a native of several jiarts of Europe. 
The flower is curiously wnmglit like a network, 
and is of a purplish colour. The leaves have 


somewhat of the flavour of peas : the GotIk> 
landers apply them to erysipelstous eruptions. 

2. The catholicus, or night-flowering lychnis, 
grovra naturally in Spain and Italy. It is a 
perennial plant, rising with an upright branch- 
ing stalk, a foot and a half high. The flowers 
are closed all the day; but at night when the 
sun has left them, they ex|iand, and emit an 
agreeable smell. 

3. The otites, or catch-fly, is a native oT 
Britain and other Euroiman countries. It has 
a thick, fleshy, perennio root, which strikes 
into thegruuDu, whence lises a jointed stalk 
diree or four feet high. • At tha joints there 
exudes a viscous clammy juice, that sticks to 
the fingers when handled ; and the small insects 
which settle upon those ports of the stalks are 
so fastened that diey cannot get oik The 
flowers are small, ancT of a greenish colour. 

CUCUJUS, a genus of insects of the coleop- 
tera order : antennic filiform ; feelers four, 
equal, the last joint truncate and thicker ; lip 
short, bifid ; the divisions linear and disfont; 
body depressed. Tliere are 11 species belong- 
ing to this genus. 

CUCULLANUS, a genus of worms of the 
order intestina : body sharp, pointed behind 
ond obtuse before ; mouth orbicular, with a 
striated hood. They are most of tliem vivipa- 
rous. There are eight species, whirh take 
their names from the animal in which they are 
found. 

CUCULLARIS. See Anatomy. 

CUCULUS, the riickow, ifl ornithology, a 
genus belonging to the order of picae. There 
are 46 species. I'he must remarkable arc : 

1. I'lie caiiorus, or common cuckow, weighs 
about live ounces, and is in length 14 inches, 
in breadth 25. The bill is black, and abont 
two-thirds of an inch in length. 1 he head, 
hind part of tlie neck, coverts of tlie wings 
and rump, are of a dove-colour, darker on the 
head ami paler on tlie rump. The legs are 
short, and the toes disposed two backwards and 
two forwards, like those of the wood-pecker. 
This bird oppears in our country early in 
the spring, and makes die shortest stay with us 
of any bird of passage. It takes its de^rture 
about the beginning of Jnly. Some ol them 
birds, however, liavc been found to winter in 
tliis island, taking up their abode in hollow 
trees, where they have lain in a torpid st^e. 
The ciu kow dues not rear her own ullsprin^, 
but selects the nest of soiiie otlier bird, parti- 
cularly that oi the hedge sparrow, in which she 
deposits her eggs. When tlie s|>arrow bus sat 
her usual time, and disengaged the young 
cuckow, and some of her own offspring from 
the shell, her own young ones are soon turned 
out by tlie intruder, who remains in possession 
of the nest There are many more male 
ciickowB than females; for when fi\o or six 
have been taken in a trap, nut a female Ims been 
found among them. Cuckows may be brmight 
up tame. They will eat bread and milk, fruit, 
insects and flesh. 2. The indicator or honey 
ynide is a native of Africa, particularly in tlio 
interior parts from the Cape of Good Hope, 
where it guides by its note tlie iiersons who go 
in search of wild honey. 3. The enpensis, or 
Cape cnckow, is somcw’hat smaller than the 
European. It also inhabits the Cape of Good 
Hope. 4. llic hoiioratus or sacred cuckow, 
inhabits Malabar, and feeds on reptiles. Tho 
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inhabitants bold it in grent veneration. 6. The 
vetula is larger than a blackbird, and is a na- 
* five of Jamaica, it is very tame and easily 
taken. It feeds on lizards, from, small snakes, 
and vonng ra(|^ and birds. It is called the 
rain-bird, from its making threat noise before 
rain. 6. The cayanus, or Cayenne cuckow, is 
of the same size with the nreceding. The inhabi- 
tants of C^enne call it uie devil, and account 
it a bird of bad omen. 

CUCUMIS, in botany, a genns of the monoe- 
ciasyngenesia class and order. Natural or- 
der of cucnrbitaceee. There are 13 siiecies. 
These are all annual plants, with herbaceous 
scandent stems. The sativus, common cucum- 
ber, ^nerally cultivated for the tables, is so 
well known, ns not to require a particular de- 
scription. The melo, common or musk melon, 
belongs to this genus, 'fhere is a great variety 
of this fruit cultivated in this country, es^ci- 
aily by those who supply the markets, wncre 
their size is chiefly regarded, so that by en- 
deavouring to increase their bulk, the fniit be- 
comes of little value. 

CUCUliBITA, in botany, ajrenus of the 
mnnoecia syngenosia class and order. Natural 
order of cucurbitacem. There are seven spe- 
cies. The plants of this germs are very nearly 
allied to ^ose of cucumis, and are distinguish- 
ed from it chiefly by the swelling rim of the 
seed. Like them they are annual, with trail- 
ing herbaceous stems, furnished with tendrils 
for climbing. 

CUIRASS, a piece of defensive armour, 
made of iron plate, well hammered, sen’ing to 
cover the body from the neck to the girdle, 
both before and behind. 

CULEX, the gnat, a genus of insects be- 
longing to the order of diptera. The mouth is 
formea by a flexible sheath, inclosing bristles 
pointed like stings. The antenna; of the males 
are Aliform ; those of the females feathered. 
There are seven species. These insects are 
well known by the severe punctures they in- 
inflict, and the itchiiigs thence arising. Before 
they turn to flying insects, they have been in 
some measure Ashes, under two different 
forms. ^ Yon may observe in stagnate waters,” 
says Barbut, ^ from (lie beginning of May till 
winter, small grubs Mith their heads down- 
ward, and their hinder parts on the surface of 
the water; from wliicti part arises sideware a 
kind of vent-hole, or small hollow tube like a 
funnel ; and this is tlie organ of respiration. 
I'hese larvae retain their form during h fort- 
night or three weeks, after which period they 
turn to ch^salids. After three or four rlays 
the chrysalis passes to the state of a gnat. A 
moment before, water was its element; but 
now it becomes an aerial insect, and can no 
longer exist in water. I'lie sting of the gnat 
is a tube^ containing Ave or six spicula ot ex- 
quisite minuteness ; some dentated like the 
bead of an arrow, others sharp-edged like 
razors. These spicnia, introduced into tho 
veins, act as punm-suckers, into which the 
blood ascends, Ine insect injects a small 
ciuantity of liqocr into the wound, by which 
the blood becomes more fluid, and is seen 
through the microsco^t posing tlirough these 
spicuia. Tlie pain occasioned by the string 
may be removefl by washing the part afiected 
wiUi \olatile alkali, or with a little vinegar. 
Ooatb engender in Uie air. The female depo- 


sits her em on the water, placing them oo« 
by the side of another in the form of a little 
boat llus vessel, composed of two or three 
hundred egg^ swims on the water for two or 
three days, after which they are hatched. If a 
storm arises, the boats are sunk. Every 
month there is a fresh proeeny'of these insects. 
Were they not devoured by swallows, other 
birds, and by several carnivorous insects, the 
ur would be darkened by them.” 

CULMINATION, in astronomy, the pas- 
sage of any heavenly body over the meridian, 
or its greatest altitude for that day. 

CULMUS, in botany, a s^w, or haulm, 
the proper trunk of grasses which elevates the 
leaves, flower, and fruit 

CUMTNUM, cummin, a genus of the digy- 
nia order, in the pentandria dass of plants, and 
in the natural method rankii^ under the 45th 
order, umhellata;. The fruit is ovate and 
striated ; there arc fonr partial umbels, and the 
involucra are quadrifid. There is but one 
suedes, viz. the cyminiim. It is an annual 
plant, perishing soon after the seed is ripe. It 
rises nine or ten^ inches high in the wann 
countries, w'here it is cultivated, hut seldom 
rises above fonr in this country. 

CUNILA, in botany, a genns of tlie niuiiu- 
gynia order, in the monaiidria class of plants, 
and in the natural method ranking under tho 
42d order, verticillata*. There are four spe- 
cies, none of which has any remarkable pro- 

**C&NNINqtUMrA,« genus of the teiran- 
dria monogynia dass and order. There is one 
species. 

CUNONTA. a genus of the digynin order 
in (he decandria class of plants, and in the 
natural method ranking witn those of which 
the order is doubtful. There is one siiecies, a 
native of the Cape., 

CUOGOLO, in natural history, the name of a 
stone much used by the Veiietiaiis in glass 
making, and found in the river Fesino. It is u 
small stone of an impure white, of a shattery 
textnre, and is of tlie shape of a pebble. 

CUV-galls, in natural history, a name gi\en 
by authors to a very singnlur kind of galls, 
found on the leaves of the oak and some otlier 
'fees. They are of the figure of a cup, or 
rlrinking-glass without its foot, being regular 
cones adhering by their point or ajs-x to (he 
le,«f ; and the top or broad part is hollowed a 
iitth way, so that it appears like a drinking 
class with a cover. 

CUPANIA, a genus of the monadelphia 
Older, in the moncecia dass of plants, and in 
the natural method ranking iiiiuer the 38th 
order, tricocem. There are three species, 
small trees of the West Indies, which possess 
no remarkable property 

CUPEL, a shallow »arthen vessel, some- 
what resembling a enp, from which it derives 
its name. It is made of phosphate of lime, or 
the residue of horned bones rammed into a 
nioiild, which gives it its figure. 'J1iis vessel 
is used in assays wherein the precious metals 
are fused with lead, which becomes converted 
into glass, and carries the impure alloy with it 
See Assav. 

CUPELLATION. The refining of gold by 
scorification with lead upon the cupel, is f'alleu 
copollation. See Assay. 

CUPOLA, in architecture, a spherical 
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: or tho round top of tlic dome of a 
church, in form of a rup inverted. 

CUPP [NO, in surgery, the OMrartion of 
, applyiii); cnpping-gliisses for the discharge of 
blood, and otlier lininours, by the skin. 

CUPllESSUS, the cj^ress-tree, agennsof 
the monadelphia order,* in tlie moncecia class 
of plants, and in the natural method ranking 
miner tlie 51st iUrdov, coniferae. There are 
seven species ; the most remarkable are the 
following: ]. The scmpervirens, or evergreen, 
with an upright straight stem, closely branch- 
ing all round, into numeroas quadrangular 
branches, rising in the dilTcrent varieties from 
15 to 40 or 50 feet in height, with small, nar- 
row', erect evergreen, leaves. 2. The thyoides, 
or evergreen American cypress, commonly 
called wnite cedar, has an upright stem branch- 
ing out into numerous two-edged branches, 
rising 20 or .30 feet high, ornamented with the 
fl»^ evergreen leaves, imbricated like the 
arbor vitoi, and small blue cones, the size of 
junipcr-lierrics. * 3. The distif'ha, or dccirlnous 
American cypress, grows 50 or 60 feet high, 
with small spreading deciduous leaves, arrang- 
ed distichous, or along _ t\\ o sides of tlie 
branches. Ail these species are raised from 
seeds, and will sometimes also grow from cut- 
tings ; but those raised from seeds prove the 
hanilsomest plants. 

The wood of tlie first species is said to resist 
Worms, moths, and putrefaction, and to last 
many centuries. The same tree has been ex- 
tolled as a remedy in pulmonic diseaues, from 
its supposed property of meliorating the air by 
its halsamie exhalations. 

CURATEfiLA, a genus of tliu digynia 
order, belonging to the polyaedria class 
of plants, and in the natural niethod rank- 
ing witli tliose the order of wliicli is doubt- 
ful 

CIRCULIO, in zoology, a genus of insects 
belonging to the order ol colcoptera. 

The lurve of the curciiliones bear a resem- 
* blanec to oblong soft worms. Some species 
of them, that are dfeaded for the mischief they 
do in granaries, 6nd means (o introduce tlieui- 
sehes, while yet small, into grains of corn, 
and there make their abode. Corn-lofts are 
ofttn laid waste by those insects, whose miin- 
bers are sometimes so great ns to devour and 
flestroy all the grain. When the insect is 
come to its full size, it remains within the 
grain, and there becomes a chrysalis. 

CURCUMA, turmeric^ a genus of the mo- 
iiogynid order, in tlie nionandria class of plants, 
and in the natural niethod ranking under the 
eighth order, scitamineer. It has four barren 
sbiniina, with a fifth feitile. There are tliree 
species: ). The rotunda, with a round root, 
having a jointed root like that of ginger, but 
round. The flowers are of a pale yellow 
colour; and in this country are never succeed- 
ed by seeds. 2. The longa has long roots 
of a deeji-yellow colour, which spread under; 
they are about tlie thickness of a man's finger. 
The flowers grow in loose spikes on the top of 
the footstalks ; they are of a yellowish-red co- 
lour, and shaped like those of tlie Indian 
reed. 3. The pallida, vvhi(4i diilers from the 
others in being an annual plant. These plants 
grow Jittliirully in Indidf wnence the roots are 
brouKht to Europe for use. They sr* ns^H i*-» 


dying yellow, and in medicine as a remedy for 
tqp iaurwlice. w 

CURFEW, in the law Latin of the middle i 
ages, igmlegiwn, or pyriUmnn, and in French 
couvrt^feut was a signal for all arsons to ex- 
tinguish their fires at a certain (four. In those 
times people generally made tlieir fires in boles 
dug in the centre of the floor, under an opening 
formed in the roof ; and when the fire was to 
be extinguished, or when the family went 
bed, the whole was shut by a cover of wood or 
earth. Hence Id the dark ages, when all 
ranks were tnrbolent, a law^ was estalflished 
tliat th<> fire e^ioiild be extinguished at a certain 
hour in the evening ; that the cover should be 
put over the fira iHace, and tliat all the family 
should retiieto rest or at least keep within doors. 
The signal^ for tliis was mven bv the ringing of 
a bell, which was tlierefore called tlie cuxlew 
bell. 

CURRANS, or Currants. See Rises. 

Currants, also si^ify a smaller kind of 

S apes biuught principally from Zante and 
ipha Ionia. They are gathered olf the bnnehea, 
and laid to dry in the sun, and so put up in large 
butts. 

CURRENT,^ in hydrography, a stream or 
flux of water in any direction. ^ In the sea, 
currents are either natural, occasioned by the 
diurnal motion of the earth round its axis, or 
accidental, caused by the waters being driven 
against promontories, or into gulphs and straits, 
vv liere wanting room to spread, they are driven 
back, and thus disturb the ordinary flux of the 
sea. T)r. Halley toakes it highly probable that 
in the Downs there are iindf;r-ciirrcnts, by which 
as much vvnter is carried out as is brought in 
by the upper currents. 

CURRYING, the method of prepariii|r 
leather with oil, tallow, &c. The chid busi- 
ness is to soften and supple cows' and calves* 
skins, which make the upper-leathers and 
quarters of sIkm’s, coverings of saddles, 
roailies, and other articles wliich must keep 
out water. 

When the skins are brought from tlie tan- 
ner's yard, they ore first soaked fur some time 
in common water, and when taken out, are 
stretched on a smooth wooden horse. The 
currier scrapes otl‘ with a paring-knife all the 
superfluous flesh, and immerses them again. 
They are next put on a wet hurdle, and tramp- 
led with the heels, till they become soft and 
pliant, when they are steeped in tram oil, and 
aftervvaids spreadnnt on large tables, and their 
ends secured. Tallow ana oil are nibbed in 
with a polished stone. The oil could not be 
rubbed in, unless the hides were well soaked 
and welted tlirough with water ; the oil occupy- 
ing the place of the extract, which is evaporat- 
ed by drying. 

llie skins are afterwards spread out on 
large taUes, and their ends secured by meaus 
of a pummet, an instniment consisting of a 
thick piece of wood, tlie lower side of wliich is 
full or furrows, or teeth, crossing eat h other. 
The skins aretlieii folded, squared, and moved 
in various directions, to render tlieiii supple. 
The skins are now coloured black, white, red, 
green, &c. which process is performed either 
on the^e.vA or groin side ; that on the former, 
by skiiiiieis, and that tin the grain or hair 
«id*> by t iirrieis. VV'lieii a skin is to be made 
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wliite, it is rabbed with chalk, or white-lead, 
and afterwards witli pumice-stone. But. wh^n 
4 a black colour is wanted, the skin must w first 
oiled and dried, then imssed over a pnf)^ dip- 
ped in water impregnated with iron, when it is 
immersed in another water pre|)ared with soot, 
\inegar, and gum-arabic. Thus it gradually 
acquires a deep dye, and the operations are 
repeated till it becomes of a shining block. 

« CURSITOH, an officer or clerk belonging 
to the chancery, who makes out onginal writs ; 
of these tliere are 24 in number, and to each 
are allotted several counties. 

CURSOR, in mathematical instruments, is 
any sniull piece that slides ; as the piece in an 
cqiiiiioctiaf ring- dial that slides to tlie day of 
the month. It also signifies a brass point 
screwed on the beam-compasses, which may he 
iiioicd along the beam for the striking of 
circles. 

ClfRTATE dtstmice, in astronomy, the dis- 
tance of a planet from the sun to that point 
W'here a perpendicular let fall from the planet 
meets with (V* ecliptic. 

CURTIN, Curtain, or Courtin, in fortifi- 
cation, is that part of the rampart of a ])lacc 
which is brtw'\t the flanks ol two bastions 
bordered witli a parapet five feet high, behind 
wliich the soldiers stand to fire npon Hie co- 
vered A\av and into the moat. 

CURTISA, a genus of the tctrandria niono- 
g}’nin class and order. There is one species, u 
tree of the Cape. 

CURVATURI3 of a line, !s the peculiar 
iiinnucr of its bending or flexure, by which it 
becomes a curve of certain peculiar proper- 
tii^s. 

Of all the circles that foaeli a curve in any 
given point, that is said to have the same cur- 
Auture Avith it, Avhirh touches it so closely, that 
no circle can be drawn through the point of 
contact between them: and thisoiicle is called 
the circle of curvature ; its centre, the centre 
of curvature; and its semi-diameter, Hie 
ray of curvature belonging to the point of 
contact 

CURVE, in geometiy, n line which, running 
on continually in all directions, may ^ cut by 
one right line in more points than one. 

Curves, of, according to Wolfins, is 

a congeries of sev<’ral curves of different kinds, 
all d^'iined by the s.ime efiuation of an indeter- 
iniiiate degree; but differently, according to 
the diversiU' of their kinds. 

CUSCUTA, diddtr, a genus of the digynia 
order, in the tetrandria class of plants, and in 
the natural method ranking under those the 
order of which is doubr*ul. There are four 
species, one of which is a native of Britain, 
VIZ. the Enropica, dodder, hell- weed, or 
devirs-guts. This is a most singular plant, 
almost destitute of leaves, parasitical, creeping, 
fixing itself (o,»vhatever is next to ft. It de- 
cays at the root, and afterwards is nourished 
by (he plant which supiiorts it Hops, flax, 
and nettles, are its common support, out prin- 
cipally the common nettle. 

CllSSONlA,'a jp;nus of the pentandria di- 
gynia class and orricr. There are two species, 
natives of the Cape^^ 

CUSTOM, a my comprehensive term, 
denoting tlie manners, ceremonies, and 
fiishiuiis of u people which, having turned into 


a habit, and paai^d into use, obtains tlie force 
of laws : in which sense it implies such near 
ges as, though voluntary at first, are yet, by 
practice, become necessarv. 

^ Custom is hence, both by lawyers and civi- 
lians, defined lex non scripta, a law, or right, 
not written, established by long u^e, and the 
consent of our ancestors : in whicn sense it 
stands opposed to tlie lex sc* ipia, or the writ- 
ten law. 

CUSTOS, tlie principal clerk belonging to 
the court of common pleas, Avhose business it 
is to receive and keep all the writs made re- 
tuniable in that court, filing every return by 
itself ; and, at the cod of eami term, to receive 
of the prothonotaries all the records of the nisi 
prius, called the posteas. 

CusTOS rotulorum, an officer who has the 
custody of the rolls and records of the sessions 
of peace, and also of the commission of the 
peace itself. He nsually is 'sonic person of 
quality, and always a justice oi the peace, of 
the quorum, in the county where he is ap- 
pointed. 

ClJT-tcaier\ or knee of the bead, the sharp- 
ness of the head of the ship, bcloAv the beak ; 
so called because it cuts or divides the Avater 
before it comes to the bow. 

CUTICLE, cuticula, in anatomy, a thin 
membrane closely lying upon tlie skin, or cutis, 
of whiuli it seems a part, and to Avhicli it ad- 
heres very firmly, by the intervention of the 
corpus reticiilare. 

CUTIS, the skin, in anatomy, is that strong 
tliick covering wliich envolopes the whole ex- 
ternal surface of nniinals. It is composed 
chiefly of two parts : a thin Avliite elastic layer 
on the outside, which is culled the epidermis, 
or cuticle ; and a much thicker layer, com- 
posed of a great many fibres, closely inter- 
Av oven, and disposed in diil'erent directions; 
this is called the cutis, or true skin. 

CUTTING^ in heraldry, is used for the 
dividing a sliield into two equal parts, from 
right to left, parallel to the horizon, or in the 
fesse way. * 

CYANELLA, a genus of the hexandria ino- 
nogynia class and order. There are three 
species, natives of Africa. 

CY ANILE, a stone commonly found in 
granite rocks. ^ The primitive form of its crys- 
tals is a four-sided oblique prism, the sides of 
which ore inclined at an angle of 130^. It is 
sometimes crystallized in six-sided prisms. It 
causes single refraction, and its specific gravity 
is from 3.5. to 3.(i. Its colour is white, Avitli 
x'nades of sky or Prubsion blue. 

GY CAS, in botany, » genus of plants be- 
longing to the first natural order, palmse. Thu 
fruit is a dry plum with u hivalved kernel. 
There are two species: 1. The circinalis, or 
sago-tree, grows .Mpoiitaneoiisly in the East In- 
dies, and particularly on the coast of Malabar. 
It runs np with a straight trunk to 40 feet or 
more. 1 he leaves are pinnated, and grow to 
the length of seven or eight feet. 'I'he (lowers 
are produced in long bunches at the footstnikvv 
of the leaves, and are succeeded hy oval fruit, 
about the size of large plums, of a red colour 
when ri|ie, and a sweet flavour. Each con- 
toins a hard brown nut,Jnclosiiig a white meat, 
which tastes like a chmut 
Tliis is a valuable tree to the inhabitants of 
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India, as it not only furnishes a considerable 
part of tlieir constant bread, bnt also supplies 
them with a great article of trade. The'Tuaians 
mw thb body into small pieces, and after beat- 
ing them in a mortar, pour water upon the 
mass; this is left for some hours to settle. 
When tit, it is strained through a cloth ; and 
the liner particles of the mealy substance run- 
ning through withHhe water, the gross ones are 
left behind and thrown away. After the fari- 
naceous part has sufficiently subsided, the 
water is poured olT, and the meal being pro- 
perly dried, is occasionally made into cakes 
and baked. 

The same meal more finely pulverized, and 
reduced Into granules, is what is called sago, 
which is sent into all parts of Europe, and sold 
in the shops as a great strengthenLT and resto- 
rative. 

2. The cycas revoluta, or bread-tree of the 
Hottentots, was discovered by Professor Thiin- 
berg. The pith, or medulla, is collected and 
tied up in skins, and then buried in the earth 
for several weeks, till it becomes sufficiently 
mellow and tender to be kneaded up with 
water into a paste, of which they afterwmnls 
make small loaves or cakes, and bake them 
under the ashes. 

CYCLAMEN, s^hread, a genus of tlie^ 
moiiog^iiia order, in the pentandria class of 
plants; and in the natural mctiiod ranking 
under the 21 st order, precia?. There are Vwe 
species, which produce many be^ utifiil varie- 
ties. ^ They are low, lierbacerais, flov/cry pe- 
rennials, of the tubemus-routcd kind, \virii 
numerous angular, lieartrshaped, spotted, mar- 
bled leaves, with tlowers, of various cohMirs. 
All the varieties are extremely oi naiiicnted, 
and sonu* of the flowers very fragrant. 

CYCLAS, a genus of the decandria niono- 
gvnia class and order. There are two species, 
trees ot Guiana. 

CYCLE, in chronology, a certain period or 
series of years, which regularly proceed fiom 
tlie til st to tlie last, and then return again to 
the first, and circulate perpetually. The most 
considenible cycles are those of the sun, of the 
moon, and of the Roman iudiction. 

CYCLOID. The cycloid is a curve gene- 
rated by tlie motion of any point in the peri- 
phery of a circle, whilst the periphery itself 
revolves on a right line, till that point W'hich 
touched tlie line at the beginning oi tlie motion 
be brought to touch it again. 

C\ CLOPiEOIA, or Encyclupadia, denotes 
the circle or compass of arts and sciences. 

CYCLOPl’ERUS, the sucker, in ichthy- 
ology, a genus belonging to the order of am- 
phibia nantes. There are tlin'c species : 

1. The lumpus, or liimp-fish, grows to the 
length of nineteen inches, and weighs seven 
pounds. The shape of the body is like that of 
the bream, deep and very tlii(‘k, and it swims 
edge-ways. The buck is sharp and elevated; 
the belly flat, of a bright crimson colour. 
Along the body arc several sharp bony tuber- 
cles. Rencath the pectoral fins is an aperture 
surrounded with a fleshy suhstance, edged 
with small threads, by which the animal ad- 
heres so closely to the substance it fastens on, 
as not to be removed but with great trouble. 
These fish abound in the Greenland seas, and 
on the coast of Scotland. 2. The bparis, or 
sea snail, is of a soft mictiioiis texture, and 


soon melts away. The length is five inches^ 
and the colour a pale browm 3. Cyclopteriis 
minor, or the lesser sucking fish, is found on t 
the coast of Britain. It is about four inches, 
and fastens very tenaciously to stones and 
rocks. ’ 

CYDER. Sec Cider. 

eVGNUS, in astronomy, a constellation of 
the northern hemisphere, consisting of 17 stars 
according to Ptolemy's Catalogue ; of 19 irs 
Tycho's; and in the Britannic Catalogue of 

CYLINDER, in geometry, a solid body, 
supposed to be generated by the rotation of 
a parallelogram. See Geometry. 

Cylinder, jtropertiea of the, 1.^ The sec- 
tion of every cy linder by a plane oblique to its 
base is an ellipsis. 2. The superficies of a 
right cylinder is equal to tlie periphery of the 
base niultiplied into the length of its side. 3. 
The solidity of a cylinder is eaual to the area * 
of its base multiplied into its altitude. 4. Cy- 
linders of tiic same base, and standing between 
the same parallels, are equal. 5. Every cy- 
linder is to a spheroid inscribed in it as 3 to 2. 

C. If the nlfifiides of two right cylinders be 
equal to the diameters of their bases, those 
cylinders are to one another as the cubes of 
the diameters of tlieir bases. 

eVLISTA, a genus of the class and order 
dLqli ipliin deeandria. Tiicre is one species. 

C^ M.VriUM, ill architecture, a member or 
mould I ng of the comice, tlie profile of whitli 
is waved, that is, concave at tJip top, and con- 
vex at tlie bottom. 

C\MRACliNE, a genus of the class and 
order polygainia monauia. The inflorescence 
is liall-spiked. There is one species, a grass 
of Bengal. 

CY MBAL, or cymltahim, a musical instru- 
ment ot antiquity, similar to the tympanum or 
drum. The cymbal was round, and made of 
brass, like our kettle-drums ; but is generally 
tJioiigbt to have been smaller. 

CYMBARIA, a genus of tlie class and 
order didynuinia angiospennin. 'Ilie calyx is 
^ii-toothed ; capsule cardate, two-ceiled. There 
is one species, an herbaceous plant of tlie 
moiiiitnins of Duiiria. 

CY^MOPHANE, the oriental chrysolite of 
jewellers. This stone has been found only in 
Brazil, the island of Ceylon, and at Nurtii- 
schink in Siberia. It is usually met with in 
round masses about the size of a pea, but it is 
sometimes crystallized. 

CYNANClJLM, baslaiddi^'s-lMncn genus 
of the digynia order, in the pentandna class^ of 
plants, and in the natural method ranking 
under the 30th order, contorts. There are 27 
species, of which tlie following are the most 
remarkable : 

]. llie acutum, or Montpelier scaromony, 

2. Ihe Monspeliacum, or round-leaved 
Montpelier scanunony. They abound with a 
milky juice like the spurge which, when ron- 
creted, has frequently been sold for scam- 
niony. 

CiNARA, the artichoke^ a genus of the 
polygainia u'qualis order, in the syngenesin 
class of plants. Of this genus tliem are six 
species, but only two are cultivated for use. 

1. The scolynius, or garden artichoke, has 
barge, thick, perennial roots, crowned by a 
cluster of huge, piiiiialilul, erect leaves, lu 
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the middle are iiprlg^ht stalks rising a }ard 
high, on the top of which is a large round scaly 
head, comnosed of nnmcronSj oval, cal\cinw 
scales, inclosing the florets, sitting on a oroad 
flesliy receptaoflp, which, with the fleshy base 
of the scales is the only eatable part of the 
plant. The i arieties of this species are, 1. The 
conical green-Iieaded Fi'cnch artichoke, having 
the small leaves terminated by spines, the head 
Af a light-green colour, with the scales pointed 
at top, opening, and turning outward. 2. The 
globular-headed Dutch artidioke, having leaves 
v\ithont spines, a strong stalk, the liead large, 
lobular, a little compressed at top, and of a 
Town colour ; broad obtuse scales emarginatc'd 
at fop, growiiig close, and turning inward. 

2. The carduiiciilus, or carduon, greatly re- 
sembles the artichoke, hut is of larger and 
more regular growth ; tlie leax es being more 
upright, taHer, broader, and more regularly 
di\ ided ; and the stalks of the leaves blanchtd 
are the only eatable pt^rts of tlie plant. 

CYNICS, a sect of ancient philosophers, 
x\ho valued themselves upon their contempt of 
riches and state, arts and sciences, and every 
thing, in short, except virtue or morality. 

CVNIPS, in /oology, a genus of insects be- 
longing to the h} inenontera order. The guyr- 
cus folii, or oak-leafed cynips, is of a shining 
brown colour. It is in the little, smooth, round, 
hard rails, found under the oak-leaves, gene- 
rally mstened to the flbres, tliat this insect is 
produced, a single one in each gall. 

The qiierciis gemmae, or onk-biid cynips, is 
of a very dork green, slightly gilded. It de- 
posits its eggs in oak-buds, and produces one 
of tlie flne&t galls. There are 19 species of 
this insect. 

CYNOGLOSSUM, hound ’s-tongiie ; a ge- 
nus of the moDog) nia order, in the pentandria 
class of plants; and in the natural method 
ranking under tlie dlst order, asperifoliw. 
There are 12 species, none of th«*m remarkable 
for their beauty. The root of one of them, the 
officinale, was formerly, used in medicine, but 
it is now discarded from practice. 

CYNOMETIIA, a genus of the monogynia 
order in the decandria class of plants ; and in 
the natural metliod ranking with those of which 
the order is douhtfiii. There are two species. 

CYNOMORIUM, a genus of the monundria 
orrier, in the moncecia class of plants ; and in 
the natural method ranking iiud* r the 50th 
order, amentaceae. There are three species, 
of no note. 

CYNOSORUS, a genus of the digvnia order, 
belonging to the triandriu class of plants , and 
in the natural method ranking under the 4th 
order, graniina. Hiere are 20 species, four of 
which are natives of Britain, viz. the cristatus, 
or crested dog-tail grass; tlie echinatus, or 
rough 4log-tail grass : the cseruleiis, (Or blue 
dog-tail grass ; and tlie paniceiis, or bearded 
dog-tail grass. 

CYPERUS, a genus of the monogvnia order, 
in the triandria class of plants ; and in the n. 1 - 
tural method ranking under the 3d order, cala- 
inarie. There are 53 species; the only re- 
markable are the round, the long sweet cyperus, 
and the papyros. Vke former is a native of 
the East Indies, and grows by the sides of rivu- 
lets, ditches, &c. 

2. The long-leaved, commonly called En- 
gbsh or Flemish cyperus, grows in tlie water. 


and along tie banks and river sides. The 
roots of both plants are esteemed cordial and 
diuretic) and the long cyperus is much used by 
perfumers and glovers. 

3. The papyrus is famous both in ancient 
and modern history, and a very minute descrip- 
tion of it is given by Pliny. It ^ows in the 
lakes of Ethiopia and Eg^t. ^ It was very 
early in use us paper, Numa Raving left a num- 
ber of books written on papyrus. The paper 
was made from the pellicle between the pith 
and the bark. 

CYPRiEA, or gowrie, in zoology, a genus 
of insects belonging to the order of vermes tes- 
tacea. it is an animal of the Umax or snail 
kind. 

CYPRESS. See CuPRESSUs. 

CYPRINUS, in ichthyology, a gen'isof fishes 
belonging to the order of abdominales. There 
are 31 species, principally distinguished by the 
number of rays in Uie vent-fin. The most re- 
markable are ; 

1. The carpio, or carp. This fish chiefly 
abounds in the rivers and lakes of Polisn 
Prussia, where they are someliiiies taken of a 
vast size. 

Carp are very long lived. Gesner brings an 
instance of one that was near 100 years old. 
They grow also to a very great size. Some 
authors speak of carp weighing 200 pounds, 
and being live feet in lengtli. 1 lie carp is ex- 
tremely cunning, and on that account is some- 
times styled the river-fox. ITiey are also very 
shy in taking a bait; yet at (he spawning-lime 
they are so simple, as to sufler tlieinselves to 
be caught, by any body that will attempt it 

In some parts carji are fattened by neing 
kept nut of water, and fed with bread snaked 
in milk ; but in this rase they require to he 
very frequently dipped in water, over whieh 
they are kept suspended in a net, and wrapped 
in moss. 

2. The barhiis, or barbel, is an extremely 
coarse fish. If is so tame as to sutfer itselt to 
be taken by the hand; and people have been 
known to take numbers by diving for tJiein. 
The barbel is about tlie length of three feet, 
and w'eighs about 18 pounds; the belly white ; 
the dorsal fin is armed with a remarkably strong 
spine, with which it can inflict a very severe 
and dangerous w'piind on the incautious Iiandler, 
and even do much dauiage to nets. The roe 
19 very noxious, affecting those who unwarily 
eat of it, with a nausea, vomiting, purging, and 
a slight swelling. 

3. The tinea, or tench, is reckoned a whole- 
siiine and dclicioiiv food in this country ; but 
the Germans arc of a ditferent opinion. By 
way of contempt, they call it the shoe* maker. 
Gesner even says, that it is insipid and un- 
wholesome. The tent h is thick, and short in 

roportion to its len^h. The colour of the 
ack is dusky; the dm sal and ventral tins of 
the same colour ; the head, sides, and belly, 
of a greenish cast, most beautifully mixed with 
gold. 

4. The gohio, or gnd^on, is generally found 
in gentle streams, and is of a small size, the 
largest not exceeding ) pound weight 

5. The brama, or breuim is an inhabitant of 
lakes, or the deep parts of still rivers. It is a 
fish that is very little esteemed, being extremely 
insipid. 

(i. The rutilus, or roach, is a conimon fish. 
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found in sllll deep rivers. It has never been 
known to exceed five poqiids in weight 

7. The leuciscus^ or dace, like the roach, is 
areganjas, haunts the same place, is a great 
breeder, very lively, and, daring summer, is 
very fond of frolicking near the surface of the 
water. It never exceeds the weight of a 
pound and a half 

8. The cephalu.*, or chub, is a very coarse 
fish, and fall of bones. It frequents the deep 
holes of rivers, and in summer commonly lies 
on the surface beneath the shade of some tree 
or bush. It feeds on worms, cateipillars, 
grasshoppers, and other insects that happen to 
tall into tlie water \ and it will even feed on 
cray-fish. Tt will rise to a fly;. Some of this 
kind ha\e been known to weigh eight or nine 
pounds. 

9. The alburnus, or bleak. These fish are 
very common in many of our rivers, and keep 
together in laige shoals. At certain seasons 
they seem to be in great agonies ; they tumble 
about near the surface of the water, and are 
incapable of swimming far from the place ; but 
in about two hours they recover and disappear. 
This is supposed to be in consequence of their 
being tormented by a species of hair-worm. 
The bleak seldom exceeds five or six inches in 
len^. Artificial pearls are made with the 
scales of this fish; and probably also with 
those of the dace. 

10. The anratns, or golden fish, a small fish, 
domesticated by the Chinese, and generally 
kept for ornament by great people in their 
courts and gardens. They Breed them in 
small ponds made for the purpose, in basons. 


and even in porcelain vessels. This fish is no 
laiger than onr pilchard. They were first 
introduced into England about the year 1691 ; / 
but were not generally known till 1/28. 

CYPRIPEDIUM, iady^s slipper, a genns of 
the diandria order, in the gynandria class of 

S lants, and in the natural method ranking un< 
er the 6th order, orchidesr. There are five 
species ; of which only one, viz. the calceolous. 
is a native of Britain. It grows in roi^h ground, 
in different pa^ of the island. The other 
species are natives of America. 

GVBILLA, a genus of the class and order 
didynamia angiospermia. There is one 
mecies, a handsome plant of the West 
Indies. 

CYRTANTHUS,a genus of the class and 
order hexandria monogynia. The corolla is 
tubular, inserted in the tube. There are two 
species, bulbs of the Gape. 

CYTINUS, a genus of tlie doJccandria 
order, in the gynandria class of plants, and 
in the natural method ranking under the 
llth order, sarmentacece. There is one 
species. 

CYflSUS, tree trifoil, a genus of the de- 
candria order, in the diadelphia class of plants, 
and in the natural method ranking under the 
32d order, papilionacese. The calyx^ is biUbi- 
lated, with the upper lip bifid ; inferior triden- 
tate; the legtimcn attenuated at the base. 
There are eighteen species. All the cytisuses 
are shrubs without spines, most of them fit for 
ornamental plantatious. They are har^; the 
leaves^ are ternate, and in some the flowers 
grow in bunches. 


D. 


One of the letters of the alphabet, the 
fourth in order, and the third conso- 
nant. It is formed in the voice, by applying 
the top of the tongue to the forepart of the 
palate, and then sefiarating them with a gentle 
gust of tlie breath, the lips being at the same 
time open, 

As a numeral D denotes 500 ; and with a 
dash over it, thus D denotes 4000. Used in 
obhreviation, it has various significations ; 
tlius, D. stands for doctor, as M. D. doctor of 
medicine ; D. T. doctor of theology j D. D. sig- 
nifies doctor of divinity ; .D. D. D, is used for 
dat, dient, dedicat ; and D. D. D. D. for dignuin 
deo donum dedit 

DAGE, a species of Gyprinns. 

DAGTVL, in ancient poetry, a metrical 
foot, consisting of one long and two short sylla- 
bles, as murmur^. The dactyl and spondee 
are the only feet or measures used in hexame- 
ter verses: the former being esteemed moro 
sprightly, and the latter more solemn and 
grave. 

DAFFODIL, the same with the narcissus 
of botanists. 

DAGOVSA, a genus of the vermes class 
and inolusca order, of which tlierc is 04ily a 
single species. The dagysa inhabits the 
Spanish sea, is about three inches long, and 
one inch thick. They adhere to each other by 
the sides, and so nearly resemble the genus- 


•alpha^tnat they might, with propriety, lie in- 
corporated into one. 

DAIS, a genus of the monogynia order, in 
the d^candria class of plants, and in the natu- 
ral method ranking under the Slat order, vepre- 
ciilse. There are three species, natives of In- 
dia and the Gape. 

DALBBROlA, a genus of the decandria 
order, in the diadelphia class of plants. There 
are two species, trees of Malabar and Su- 
rinam. 

DALECHAMPIA, a genus of the mnnadel- 
phia order, in the monoccia class of plants, 
and ill the natural method ranking niider the 
88th order, tricoccae. There are two species, 
of which tlie scandens is a native of Jamaica. 
It is a climbing plant, which rises to a con- 
siderable height, and Is remarkable for having 
its leaves armed with bristly hairs, which sting 
the hands of those who tonen them. 

DAMAGE, generally signifies any hurt or 
hindrance that a man receives in his estate ; 
but in the plural in common law, is the re- 
conipence that is given to a man by a jury as a 
satisfaction for some iiyury sustained. 

In actions upon the case, the jury may find 
less damages than the plaintiff lays in his de- 
claration, tiiough they cannot find more. 

Damage faisnnt, is -where the beasts of 
another come upon a man’s land, and there 
leed, tread, or spoil his com or grass lliere 
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Iprowinfif; in which rase (he owner of (he 
^und may impound tliem^ till satisfaction be 
L madr. 

DAMASK, a silk stuff, with a raised pat- 
tern of drcssi^ silk, boUi in warp anil woof: 
they are made\t Chalons in Champ it>iie, and 
in some places in Flanders, as at Taiirna|v 
tkc. 

Damask is also a kind of wrought linen 
<nnde in Flanders and in this country. It 
takes its name on account of its resemblance 
to damasks. It is chiefly used for table 
linen. 

Damask is also nmdied to a very fine steel, 
in some parts of the Levant, chiefly at Damas- 
cus in Syria ; whence its name. Jt is used for 
a\tur<l and cutlas-blades, ond is finely tem- 
pered. 

DAMASKEENfNG, or Damasking, the 
art or operation of beautifying iron, steel, Ac. 
by milking incisions in them, and titling them 
up with gold and silver wire; chiefly used 
for adorning sword-blades, locks of pkatuls, 
&c, 

DAMASONIUM, a genus of the hexandria 
class and order. The spa the is one leafed ; 
perianthiim oui* -leafed, three-parted ; berry 
ten-cclled, inferioi, there is one species, a na- 
tive of India. 

DAMPS. The permanently elastic fluids 
which are extricated in mines, and are de- 
structive to imimal life, are called damps by 
the miners. The chief distinctions made by 
the miners arp,«'*hoak-damp, which extinguishes 
their candles, hovers about the bottom of 
the mine, and consists for the most part of 
CLrbonic acid gas | and fire-damp, or hydrogen 
gas, which occupies the superior spaces, and 
docs great mischief by exploding wbenever it 
comes in contact with their lights. See Oa8, 
Combustion, and Lamp. 

^ DANCE, or Dvncing, as at present prac- 
tised, may be defin^Al, ^an agreeable motion of 
the body, adjusted by art to the measures or 
time of iDstnimeiits, or of the voice.” 

The practice is of vWy great antiquity^ and 
from its being so common among the most un- 
civdized and birbarons nution.s, it appears to 
have h id its origin in (he natural disposition of 
the mind to express T'i emotions in corn spond- 
ing gestures of tin- body. Like every other 
pO(>u!ar amtisemr nt, dancing has its strenuous 
advocates: but when we consider that its 
claims are, at best, but of the negative kind, 
and how largely it is made to ministi r to li- 
centiousness, botli in our own country, and in 
others, we feel disposed to adopt the opinion 
of Dr. Gregory, who, in his Encyriopmdia, 
thus defines if : ^ Dance, a stlly atnusetnent ef 
the idle and thoughllesa.^ 

DAPHNE, spurf;e-laurel, a jrenus of the 
monogyitia order, in the octandriu class of 
lants, and in the natural method ralfkin/^ on- 
er .the Hist order, vepreculae. There is no 
calvz ^ tlie corolla is quadrifid and withering, 
inclosing the stamina. The fruit is a mono- 
apermous berry. ' There are 28 ^cies ■ tliese 
are shrubs abouPfive feet high. D. Mezereum. 
Mezereoo is a strong woody plant, putting 
forth branches on eve^side, so as to form a 
regular head. The TOwers come out very 
early in the spring, before the leaves, in clus- 
ters all rouna the shoots ef the ^ former year. 
The leases are smooth and entire, of a pale 


green colour, nboiit two inches long ond three 

i uarters of an inch broad. It is a native of 
inphiiAl, Sweden, Denmark, Germany, Swit- 
zerland, France, and Great Britain. * 
DAIIAPIT, among logicians, one of the 
modes of syllogisms of the third figure, whoso 
premises ore universal affirmatives, ank 
the conclusion is a particular affirmatirs: 
thus, ^ ^ 

Dar- Every body is divisible : 

AP- Every body is a substance ; 

Ti. Therefore some substance is di- 
visible. 

DASYPIJS, tJio armadillo, in natural his- 
tory, a genus of mammalia of the order bruta. 
Generic cliaracter: no tusks; grinders shoit 
and cylindrical, and seven or eight in enrii 
jaw ; body covered with a shelly armour, in- 
tersected by circles. These animals chiefly 
inhabit South America, where they burrow 
like rabbits io the ground, and live principally 
upon roots and fruib. They exhibit a singular 
ditference from other quadrupeds, iti that tes- 
taceous sub.4tance which covers them complete- 
ly, and yet is so admirably adapted to their 
frame by its minute intersections, as by no 
iiieaus to interfere with flexibility -or ouick 
movement. When attacked, they roll them* 
selves up into the compactness of a ball ; thus 
presenting to ilie enemy almost inipenebruble 
armour. They repose by day, and at night 

J |uit their habitations for food. They are per- 
ectly inoflensive. In a state of confiocuient 
they will devour with considerable appetite 
animal food, for which, in a state of nature, they 
do not appear to have any relish. They drink 
most copiously, and are often found extremely 
fat They are regarded as a very great luxury 
for the table, and are not uuirequeutly dug 
from their burrows to be sold for food : for Ibis 
purpose, however, tliey should always he taken 
young. 

Their claws are of uncommon size and 
strength, and enable them to form (heir sab- 
terraneous habitations with extreme facility. ' 
Shaw re|)orts, that the female produces tlire e 
or four times in a year ; and Gmelin statcH, 
that she produces eveiy montlh it ia ascer- 
tained. tlicrefore, that they are highly prolific. 

H is tlie practiei' of naturalists to dehne the 
dilTerent species by the diflerent number of ti's- 
t^ceous circleetlll Uie body. ^ Gmelin enumer- 
ates ten species, and Shaw six. This extraor- 
dinary variety among quadrupeds deserves tlie 
p;irticiilar attention of natiiraiists, who do not 
apjiear to have so clearly defined the several 
spi • ies, or to have collected so many particn- 
lars of the manners and habits of the onimal in 
eneral os its most singular structure excites u 
esire to be informed of. 

DATA, among mathematicians, a term 
for such tilings or quartities as are given or 
known, in onier to find other things that are 
unknown. Euclid uses the word data for such 
spaces lines, and angles, as are given in 
magnitnne, or to which we can assign others 
equal. 

DATE, I’n law, is the description of the 
day, mon^, year of our LonI, and year of the 
rei^n of the king, in which a deed or other 
writing is made. 

In writings of importance, tlie date should 
be written in words at length. An antedate is 
a date prior to the real time when the insti'ii- 
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meat irai ugnie^ A post date is (hat which is 
posterior to the real tiioo when (he instrament 
was passed. • 

, Data. See Pikenix. 

DATISCA, a genus of the dodecandria 
order, in the dioecia class of plants, and in the 
notiiral method ranking under the 54th order, 
miscellaneai. There are two sjiecies, but not 
remarkable. • 

DATlSf, in lo^c, a^ mode of syllogism in 
the tliird figure, in which the m^or is a uni- 
versal affirmative, and the minor and conchi* 
sion particular affirmative propositions. 

DATIVE, among grammarians, the third 
case in the declension of nouns, expressing the 
relation of a thing to whose profit or loss some 
other tiling is referred. It is called dative, be- 
cause usually governed by a verb, implying 
something to be given to some pet son. In the 
English language, this relation is expressed by 
the signs to or for. 

DATURA, the thorn apple, a genus of the 
monogynia oraer, in the pentanoria class of 
plants, and in the natural metluid ranking 
under tlie 28th order, liirida*. There are eighl 
species : (lie most remarkable are, 

^ 1. The stramonium, or common thorn-apple, 
rises about a yard high, with an erect, strong, 
hollow, green stalk, branching luxuriantly, 
having the blanches widely exiciided on every 
side ; large, sinoolh, d.irk-grecn leaves; and 
from the divisions of the brauches, large while 
flowers singly, succeeded by oval,7>rickly cap- 
sules, growing erect, commonly called thorn- 
apples. At night the iipjier leaves rise up and 
inclose the flowers. The blossoms have 
sometimes a tinge of purple or violet. An 
ointment prepared from the leaves gi\ es eiiso 
in external inflammations and in the heemor- 
rhoids. 

The seeds were recommended by Dr. Stock 
to be taken internally in cases of madness : but 
they seem to be a very unsafe remedy. Taken 
even in a small dose, they bring on a delirium, 
and in a large one, wonid certainly prove fatal. 
Cows, horses, sheep, and goats, refuse this 
plant 

2. Datura arborea, is a stove-plant, mneh 
esteemed for the beauty and fragrance of its 
large white flowers. 

DAUCUS, the carrot, a genus of tlic digynia 
order in the pentandria class of plants, and in 
the natural inetliod ranking under the 45th 
order, iimbellatec. There are seven species, 
but the only one which merits attention is the 
caroia, or common carroty This is so well 
known as to need no description. There arc 
several varieties, as the white, the orange, and 
the purple carrot; but of these the orange 
carrot is the most esteemed. It grows lonnr, 
larger, and is commonly more handsome, than 
the others, being often 15 or 18 inches long in 
the eatable ^art, and from two to four in diame- 
ter at top. Carrots are propagated by seeds ; 
which arc sown at diflerent seasons of the 
year, in order to procure a supply of young 
roots for the table at all times. The season 
for sowing for the earliest crop is soon after 
Christmas ; the manner of cultivating them is 
too well known to need any particular dcsci^ 
tion. A rich sandy loam is the best land for 
corrotSj which after the crop is removed, will 
be in high cultivation for com. 


DAVIT, in a ship, a long beom of timbeSi 
used as a erane to hoist tl^ flukes of the 
anchor to the top of the bow, without iiquiing 
the sides of the ship as it ascends ; an opera- 
tion which by manneis is called fishing the 
anchor. * 

DAY, signifies tliat space of time during 
which it is light ; or it is the time between the 
rising and setting of tlie sun. 

The word day is often taken in a larger, 
sense, so as to include tlie night also ; or to 
denote the time of a whole apparent revolution 
of the sun round the earth, in which sense it is 
called by some a natural day, and by others an 
artificial one ; but to avoid confusion it is usual 
to call it in the former sense simply the day, 
and in the latter anychthemron, wnich implies 
both day and night, and is divided into 24 
parts, called hours. 

Different nations begin their day at a difler- 
ent hour : tlms the Egyptians began their day at 
midnight, and in this they have been followed 
by most European nations. 

^ ^le Babylonians began tlieir day at siin- 
risingj reckoning the hour immediately before 
its rising again the 24th hour of the day, whence 
the hours reckoned in this way are called the 
Babylonic. 

Days qf grace, in commerce, are a custo- 
mary number of days allowed for the payment 
of a bill of exchange, &c. after the same be- 
comes due. Three d.iys of grac||are allowed 
in England. For other coiiutrieMieir number 
is regulated according to distayce. 

DEAD-Msn’s-epes, in the sea-lai^age, a 
kind of blocks with many holes in tliem, by 
which the shrowds are fastened to the 
chains : the crow-feet reeve also through these 
holes. 

^ 'Di^K'D-rechotung, in navigation, the calcula- 
tion made of a ship’s place by means of the 
compass and log ; the first serving to point mt 
the coarse she sails on, the other the dis- 
tance iiin. From these two things given, the 
navigator making proper allowances for (he 
vari^on of the compass, lee-way, currents, 
&c. m enabled, without observations of the 
sun or stars, to ascertain the ship’s place toler- 
ably w^ell. 

DEAD-r/sray, among sailors, tliat part of a 
ship wliiLli lies aft, between the keel and the 
floor-timbers, next to tlie stem-post 

Dead ropes, on hfmrd a ship, such ropes as 
do not run in any block. 

liEKD-water, at sea, the eddy-water just 
astern of a ship, .so called because it does not 
ass away so swiftly as the water running by 
er sides does. 

DEAFNESS, the state of a person who 
wants the sense of hearing ; or, the disease of 
the ear, which prevents its due reception of 
sounds. Deafness generally arises either from 
on obstihetion or a compression of the auditoj^ 
nerve ; or from some collection of matter in 
tile cavities of the inner ear ; ot fiom the audi- 
tory passage being stopped up by some harden- 
ed excrement ; or, lastly, from some excres- 
cence, a swelling of the gianda, or some foreign 
body introduced within it 

DEAL, a tiiin kind of fir planks, of great 
use in caipentry : they are formed by sawing 
the trunk of a tree into a- great many longitudi- 
nal divisions, of more or less tiiickness, accord- 
ing to (be purposes they are intended to serve 
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Deals are rendered mach harder by tlirowinar 
them into salt water aS soon as they are sai¥ed| 
keeping them there three or fonr days, ana 
afterwards drying them in the air or siin ; bnt 
neither this nor any other method yet known, 
will preserve them from shrinking, ^ Deals are 
imported into ^is country from Christiana, and 
•^er parts of Norway ; from Dantsric, and va- 
rious parts of Prussia ; from St Petersbui^h, 
Archangel, Narva, Memel, &c. 

* DEAN, an ecclesiastical dignitary in cathe- 
dral and collegiate chnrchcs, and head of the 
‘ chanter. As there are two foundations of ca- 
theoral churches in England, the old and the 
new, so each has a separate way of creating 
deans. 

Hnial deans are those who have no absolute 
judicial power in themselves, hut who have 
(he ordering of ecclesiastical atlairs within 
(heir deanery by the direction of the bishop or 
archdeacon. 

DEATH. Death is usually dehned to be a 
total stoppage of the circulation of the blood, 
and a cessation of the animal and vital func- 
tions ^nsequent thereon, such as respiration, 
sensation, &c. 

The body, when derived of life, undergoes 
a^ continual chauge. Its smallest fibres become 
rigid ; its minutest vessels become solid fibres, 
no longer pervious to the fluids ; its greater 
vessels grow hard and narrow ; and every thing 
becomes contracted, closed,^ and bound up ; 
whence theflhiess, immobility, and extenua- 
tion observable in extreme old age. By such 
means the offitfles of the minuter vessels are 
destroyed ; (he humours stagnate, harden, and 
ot lep^h ^lesce with the solids. ^ The moat 
subtile fluids of the body are thus intercepted 
and lost, the concoction weakened, and the 
reparation prevented ; the coarser juices alone 
continue to run through tlie greater vessels, to 
the preservation of life after (he animal fiinc- 
(mns are destroyed. At length, by these 
changes, death bec<4les inevitable, as the ne- 
cessary consequence of life Such is tlie gra- 
dual process of nature ; but it is rare indeed 
tliat life is thus long protracted : or that j 

succeeds merely from tJie decays and impair- < 
ment of old age ; me work, iu thoiisanas of < 
instances, is cot snort by (he ravages of dis- i 
ease. 

The signs of death ore in many cases ex- 
tremely uncertain ; and this ought to operate 
as a caution against hasty burials, particularly 
ii cases of sudden death, drouniug, &c. Be- 
tween life and death the shade is often so an- 
distingnishable as to defy the powers of art to i 
determine where the one eiuls and the^ other i 
begins. Our first associatioos with the idea of i 
death arc all of (he disgustful and alarming < 
kind : and they are collected from all quarters, i 
from the sensible pains of every sort, from the 
imperfection, weakness, loathsomeness, corrup- i 
tioD, and^ disorder, where disease, old age, ] 
death, animal or vegetable, prevail, in opposi- 
tion to the beanty, order, and lustre ot life, 

, itb, “ ■ ■ * \ 

paiofol, and yet they are eminently suited to i 
guard the hekllessness and inexperience of i 
voath, from hanying them into danger and des- i 
; and to leM the mind to oet a proper I 
value on the present aMte of existence as being 
only introdnchiry to the eternal futnre. i 


: a noise Fesetubling thsTlidhi «if a wateh ; the 
. vnlgar have long taken this as a presa^ of 
. death ip the family where it is heard ; an error 
; which cannot be too frequently confuted by 
facts. The real cause of the ticking noise of 
this little insect is now well uuderst^. It is 
described by Mr. Derham and others, to be 
the signal by which the Inale invites the female 
'rhere are two kinds of the d‘*ath- watch. One 
is of a brown colour and spotted, having pelia- 
cid wings : the other is grey, and resembles a 
loose when viewed with the naked eye ; it is 
very shy of heating when disturbed. 

DEBENTURE, is a certificate delivered at 
the custom-house, when the exporter of any 
goods or merchandize has complied with the 
regulations prescribed by certain acts of 
parliament, in consequence of which he is en- 
titled to a bounty or drawback on (he exporta- 
tion. 

DEBT, a Slim due from one person to ano- 
ther, in consequence of work done, goods de- 
livered, or money or otlier vulne, tor which 
reimbursement has not l^en made. The non- 
payment in these cases is an injury. 

Debt, Nafional See National Debt. 

DECAGON, in geometry, a plane figure 
with ten sides and ten angles ; it is called » 
regular decagon, when all Uie sides and angles 
are equal. 

DECANDRIA, in the Linnman system of 
botany, a class of plants, the great character- 
istic of whi^ is, that they^ have hermaphrodite 
flowers, with ten stamina in each. 

DECIDUOUS, on appellation cliiefly used 
in respect to plants : thus the calyx or cup of a 
(lower is said to be deciduous, when it falls 
along with tlie flower-petals ; and, on the con- 
trary, it is called permanent, when it remains 
after they are fallen. Again, deciduous leaves 
are tliose wlflch fall in autumn ; in contradis- 
tinction to evergreens. 

DECK of a ship, is a planked floor from 
stem to stern, upon which the guns lie, and 
where the men walk to and fro. Great ships 
have three decks, first, second and third, be- 
ginning to count from the lowermost Half- 
deck reaches from the mainmast to the stern 
of the ship. Quarter-deck is that aloft the 
steerage, reaching to the ronnd-house. 

DECLARATION, an Exposure in writing, 
of the grief and complaint of the demandant, 
or plaiiitifir, against the defendant or tenant, 
wherein he is supposed to have done some 
wrong. 

Declaration 0 / war, a public proclamation 
made by the herald at anus to the members or 
subjects of a state, declaring them to be at war 
vritn any foreign power, and forbidding all and 
every oue to aid or assist the common enemy 
at their peril. 

DECLENSION, in grammar, an inflection 
of nouns according to their cases, as nomi 
native, genitive, .dative. See. See Grammar. 
DECLINATION. See Globes, Use qjf 
DECOCTION. The operation of boding. 


itself, which has been made to hike up certain 
soluble principles by boiniw. Thus we say a 
decoction of the barL, or other parts of vegeta- 
bles, of flesh, &c. 

DECOMPOSITION is now nnderstood to 
imply the separation of the component parts or 
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llie <|eoompodltioii of bodies forms a very 
laim part of cnsmical sdence. It seeros^ pro • 
bable from the operations we are acqnainted 
with, that it seldom takes place but in'ccmse- 
/luence %f some combination or composition 
having been effected. It would be dilpcnlt to 
point out an instance of Um separation of ai^r 
of the principles of bodies which has been 
effected, nnless in consequence of some new 
combination. The only exception seems to 
consist in those separations whicn are made by 
heat, and voltaic electricity. 

DECOY, in naval affairs, a stratagem em< 
ployed by a ship of war to betray a vessel of 
inferior force into an incautious pursuit, till 
she has drawn her witliin the range of her 
c nnnon, or what is called within gunshot It 
is usually performed by painting the stern and 
sides ill such manner as to disguise the ship, 
and represent her eitlier iiitirh smaller and of 
inferior force, or as a friend to Uie hostile 
vessel, which she endeavours to ensnare, by 
assuming the emblems and ornaments of the 
nation to which the stranger is supposed to 
belong. 

IMie term is also used to denote a certain 
method of catching wild fowl by means of ducks 
and dogs, which are trained for tiie purpose. 
This is chiefly practised in Lincolnshire. 

DECREPn^nON. The crackling noise 
which several salts make when suddenly hent> 
f>d, accompanied by a violent exfoliation of 
their particles. Tins phenomenon , has been 
ascribed to the ^sudden conversion of the 
w'ater which they contain into steam.” But 
the very example, sulphate of barytes, to which 
these words are applied, is the strongest evi- 
dence of the falseness of the explanation j for 
absolutely dry sulphate of barytes decrepitates 
furiously w^itnoiit any possible formation of 
steam, or any loss of weight. The same thing 
holds w ith remird to common salt, calcareous 
spars, and sulphate of potash, which contain 
no water. In fac^ it is the salts which aro 
.anhydrous, or destitute of water, which decre- 
pitate most powerfully; those that contain 
water generally enter into tranquil liquefaction 
oil being heated. Salts decrepitate, for tlie 
same reason that glass. <^nartz, and cast-iron 
crack, with an explosive force, when very sud- 
denly heated ; namely, from the unequal expan- 
sion of the lamiiiie which coini>ose them, in 
conseunence of their being imperfect condne- 
tors of heat. The true cleavage of minerals 
may ofleii he detected in this way, for they fly 
asunder at their natural fissures. 

DEED, is a written contract sealed and de- 
livered. It must be written before the sealing 
iind delivery, otherwise it is no deed ; and after 
it » once formally executed^ by the parties, 
nothing can be added or interlined ; ana there- 
fore, if a deed is sealed and delivered with a 
blank left for the sum, which the oblige fills 
up after senjing and delivery, this will make 
tiie deed void. 

A deed must be made by parties capable of 
contracting, and upon a good consideration; 
and the subject must be legally and forinally 
set out 

DEEP sea-line, o. dip seorline, in the 
sea-langiiage, a smgll line to sound with ; 
some a hundred and fifty fathoms long, with a 
hollow plummet at tlio head, and tillow put 
into it, to bring np stones, gravel, sand, shells. 
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and the like from the bottom, in order to 
know the differences of the ground; which 
being enttred from time to time Is their books, 
by comparing observations they guess by their 
soundings, &c. what coasts they are oo^ though 
they cannot see land. • 

DEER. See Cervus. 

DEFAMATION, the offence of speaking 
slanderous words of another and where any 
person circulates any report iqjurious to w 
credit or character of another, the ^rty in- * 
jured may bring an action to recover damages 
proportioned to tlie injury he has sustains ; 
Dut it is incumbent upon the party to prove 
he sustained an injury, fo entitle him to 

DEFENCE, in fortification, all sorts of 
works that cover and defend the opposite 

{ losts, flanks, casemates, parapets, and 
anssehrays. See FoRTiPiCAnoN. 

DEFICIENT mmtbers, those whose parts 
or multiples added together, full short ot the 
integer whereof thev arc the parts ; such is 8, 
its parts, 1, 2, 4, making only 7. 

DEFILE, in fortification, a straight narrow 
passage, through which a company of horse 
or foot can pass only in file, by making a small 
front, so that the enemy may lake an oppor- 
tunity to stop their march, and to charge them 
with so much the more advantage, as those in 
the front and rear cannot reciprocally come* to 
the relief of one another. 

DEFINITION, in rhetoric, isSkribed by 
Cicero, a short comprehensive ezpumation. 

The special niles for a good definition, are 
Uicse: 1. A definition must be universal, or 
adequate, that is, it must agree to all the par- 
ticular species or individuals that are included 
under the same idea. 2. It must be proper, 
and peculiar to the thing defined, and agree to 
(hat alone. These tw^o rules being cbscrrud 
will always rtiUiiT a definition reciprocal with 
file thing defined, that is, the definition may 
used in flic place of the tiling defined *. o«* they 
may be mutually affirmed concerning each 
other. 3. A definition should be clear and 
plain ; and it is a general rule concerning the 
definition both of names and things, tliat no 
word should be used in either of ^em which 
has any difficulty in it. 4. A definition should 
be short, so tlmt it must have no tautology io 
it, nor any words superfluoas. 6. Neither the 
thing defined, nor a mere synonymous name 
should make any part of the definition 
DEGLUTlTiON, in medicine, the act of 
swallowing the food : performed by means of 
the tongue driving the aliment into (he oeso- 
phagus, which, by the contraction of (ho 
sphincter, protrudes the contents downwards. 

DEGRADED *cro56, in heraldry, a cross 
divided into steps at each end, diminishing as 
they ascend towards the centre, called by the 
French pesonuee. 

DEGREE, in geometry, a division of a cir- 
cle, including a tliree hundred and sixtietli 
pa^ of it^ circumference. 

Every circle is supposed to be divided into 
fliree hundred and sixty parts, v^illed degrees, 
and each degree divided into sixty other pa^, 
colled minutes; each of these minutes neing 
again divided into sixty seconds, each socond 
into thirds, and each third into fourths, and so 
on. See Geography, Map, SuRVRYiNa 
DELEGATES, court uf, is so called, bo- 
O 
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came the jod^a thereof are delegated hj the 
King’s commission under the great seal, to 
hear and. determine appeals in the-th^ foU 
lowmg cases : 1. Where a sentence is given in 
any ecclesiastical cause by the archbishop or 
his official. eS. When any sentence is given in 
any ecclesiastical cause in the places exempt. 
B. When a sentence is given in the admiral’s 
court, in suits civil and marine, by order of the 
civil law. 

DELFT ivarct so called because first made 
at Delft in Holland, is a kind of pottery of 
baked earth, covered with an enamel or white 

{ [lazing, which gives it the appearance of porce- 
ain. The basis of this pottery is clay, mixed 
with a ceiiaiu quantity of sand ^ the vessels are 
slightly baked, so that they resist a sudden ap- 
plication of heat; and they are, lastly, covered 
with on enamel or glaze, which is composed of 
common salt, sand ground fine, and the oxides 
of lead and of tin. The latter gives a white 
opaque colour to the mass. The furnace and 
colours used for painting this ware are the some 
as those employed for porcelain. 

, DELIMA, in botany,, a genus of plants be- 
longing to the polyandria monogynia class. 


with an elongated style : it has no flower-petals ; 
the cup connists or five leaves ; the fruit is a 
bivalve capsule, and contains two seeds. There 
is one species. 

DELIQUESCENCE. The spontaneous as- 
sumption^t the fluid state by certain saline 
substancsIPwhen left exposed to the air, in 
consequence of the water they attract from it 

DEURllfM, in medicine, the production of 
idem not answerable to external causes, from 
an internal indi^sition of the brain, attended 
^th a wrong judgment following from these 
ideas, and an anection of the mind and motion 
of the body accordingly : and from these in- 
creased through varioim degrees, either alone 
or joined together, various Linds of deliria are 
* produced. 

DELPHINIUM, dolphin-flower, or lark- 
spur, a genus of the trigynia order, 'in the 
polyandria class of plants, and in the natural 
method ranking under the 26th order, multi- 
silique. Tliere are 11 species; four are^culli- 
vated in gardens. Two of these are anniinl, 
and two perennial : they are herbaceous plartts 
of iipright^ growth, rising from 18 inches ui 
four feet in height, garnished with finely ui- 
vided leaves, and terminated by long spikes of 
pehtapeialous flowers, of blue, red, wmte, or 
violet colours. One annual species, the con- 
sollda, is found wild in several parts of Britain, 
and grows in corn-fields. 

DELPHENUS, or dolphin, a genus of fishes 
belonging to the order of cete. There are 
three species : * 

1. Tile delphinus, delphis, or dolphin. The 
imtural shape of the dolphin, is almost straight 
the back being slightly incurvotec^ and the 
body slender ; the nose is long, narrow, and 
tmiuted, not much unlike the beak of some 
birds, for which reason the French call it 
Tofe-ae-nler. It has in all 40 teeth, 21 in the 
Rnper jawand*19 in the lower ; placed at small 
dmnees from each other ; so that when the 
month is shut, th^ ^eth of both jaws lock into 
one another; tho^ilKNit-hole is placed in the 
mi^le of the head ; the tail is semilunar ; the 
skin is smooth,' (he colour of (he back and sides 
dusky, the belly whitish; it swims with great 


tforiftnes^ and its prey is fish. liwBstbrmerly 
rackoued a great daiicacy. This species of 
dolphin, bowpver, must not be confounded 
witn mat to which seamen give the Mime ; the 
latter being quite another kind oTfish, the 
coryphiena oippuris of Linumas, and the dorado 
of the Portuguese. 

2. The phooana, or TOrpesw. This species 
is found in all parts of the^British seas; nut in 
greatest numbers at the time when fish of pas • 
sage appear^ such as mackarel, herrings, and 
salmon, which they pursue up the bays with 
the same eagerness as a dog does a hare. In 
some places they almost darken the sea, aa 
they rise above water to take breath : porpessea 
not only seek for prey near^ the sunace, but 
often descend to the blottom in search of sand- 
eels and sea-worms, which they root out of the 
sand with their noses. Their bodies are very 
thick towards (he head, but grow slender 
towards the tail. The colour ot the porpesse 
is generally black, and the belly whitish ; but 
they sometimes vary. Hie porpesse is remark- 
able for the vast quantity of fat that surrounds 
the body, which jn^lds a great quantity of ex- 
cellent oil.' 

3b The orca, or grampus, is found from (he 
length of 15 feet to that of It is remarkuMy 
thick, in proportion to its length ; one of 18 
feet being in tlie thickest place 10 feet diame- 
ter. It is extremely voracious ; and will not 
even spare the poqiesse. It is said to be a 
great enemy to the whale, upon which it will 
fasten like a dog on a bull, tin the animal roars 
with pain. The nose is flat, and turns up at 
the end. There are 30 teeth in each jaw. The 
spout-hole is in the top of the neck. The 
colour of the back is black, but on each 
shoulder is a large white spot; the sides 
marbled with black and white ; the belly of a 
snowy whiteness. These fishes somclimes a))- 
pear on our coasts, hut are found in much 
greater numbers off the North Cape in Norwa>. 

4. The leucas, a species called by the Ger- 
mans and Russians white fish.*' The body 
is oblong, and slender, tapering from the bacK 
to the tail. It is quite aestitute of the dorsal 
fin. Its length is from 12 to 18 feet It is 
commau in all the Arctic seas, and foniis an 
article of commerce, being taken on account of 
its blubber. 

DELPHINUS, in astronomy a constellation 
of the northern hemisphere. 

DEMAIN, or demesne, signifies the king’s 
lands appertaining to him in property. No 
common person has any deniains simply untb'i- 
stood, ibr we have no land (that of the crowu 
only excepted) which is not holden of a supe- 
rior. as all depends either ihediately, or im- 
mediately, on the crown. 

DEMf-oor^e. See Fortification. 

DEMI.7i uue. Stf Fortification. 

DEMISE, is applied to an estate in fee sim- 
ple, fee tail, or lor term of life, and so it is 
commonly t^en in many writs. The king’s 
death is in law termed the demise of the king 
to his successor. 

DEMOCRACY, a term derived from Aii/io; 
pe^le, and ^arf a* to command or govern, sig- 
nifies a popular government, in which the su- 
preme power is lodged in tlie hands of the 
people ; such were Home and Athens of old ; 
but modern republics, Basil excepted, come 
nearer to Aristocracy than democ iacy. 
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DEMONSTRATION, in logic, a series iir 
syllogisms, alt whose premises are either dHt* 
nitions, self-evident troths, or propofitioas 
already established. 

* ^ DEMONSTRATIVE, in grammar, a term 
given to soch i>ronoims as serve to indicate or 
mint oat a thing. Of.this number are 
hec, hoc, nmong'the Latins; and /^, Mol, 
these, those, in EniJish. 

DEMURRAGE, is an allowance made to 
the master of a ship by the merchants, for 
being detained in port longer than the time 
appointed and agreed for his departure. The 
rate of this allowance is generally settled in 
the charter party. 

DEMURRER, is a kind of pause or stop 
put to the proceeding of an action upon a point 
of difficulty, which must be determined by the 
court betoro any farther proceedings can bo 
h&d tlierein. 

^ DENARIUS, in Roman antiquity, the chief 
silver coin among the Romans, worth in our 
money about seren pence three farthings. As 
a weight, it was the seventh part of a Roman 
ounce. 

DENORFf]^ 01 ArhorizeUions. This ap- 
pellation is given to figures of vegetables 
which are frequently observed in fossil sub- 
stances. They are of two kinds : the one su- 
pei^ciaK the other internal. The fiist are 
chiefly found on the surface of stones, and be- 
tween the strata and in the fissures of those of 
a calcareous nature. 

Several of these dendrites bear a striking 
resemblance to the poplar; while others ex- 
hibit the straight stem, pyramidal form, and 
TOndant brandies of ilie nr. The soperficial 
dendrites are mostly of a brown, changing 
gradually to a reddish yellow. The intenial 
dendrites are of a deep black. The most 
esteemed are those found in agates ; and more 
particularly in the sardonyx, cornelian, and 
other precious stones brought from the East, 
and which are commonly denominated Moka 
* stones 

DENEB, an Arabic term, signifying tail, 
used by astronomers to denote several fixed 
stars. Thus deneb elecet, signifies the bright 
star in tJie lion’s tail ; deneb adigege, that in 
the swan’s tail, &c. 

DENDROJVIETER, from a tree, and 
fjLtrpua I metMure, an instrument invented by 
Messrs. Duncombe and Wliittel, for which 
they obtained a patent, so called from its use 
in measunng trees. It consists of a semicircle 
divided into two quadrants, and graduated 
from the middle : upon the diameter there 
hangs a plummet for fixing the instrument in a 
vertical position. 

llie principal use of this instrument is for 
measuring tlie length and diameter of any tree, 
perpendicular or oblique to an horizontal plane, 
or in any situation of tho plane on which it 
rests, or of any figure, whether regular or ir- 
regular, and also the length and diameter of 
tlie boughs, by mere inspection : and the inven- 
tors of it have calculated tables^ annexed to 
their account of the instrnment itself, by the 
help of which the quantity of timber in a tree 
is obtained without calculation, or the use of 
the sliding rule. 

The dendrometer, fitted to a theodolite, may 
be applied to measaring the heights and diik 
tances of objects, accessible or inaccessible, 


whether ritnated in planee parallel or obfiqnr 
4o the plane in which the instrooMt is placed. 
It may be also used for taki^ all angleg 
whether vertical, horiaont^ or oblique, in 
any position of the planes in which they are 
fbnned. * 

DENOMINATOR, in arithmetic, a term 
used in speaking of fractionsL The denomi- 
nator of a fraction is the number below the 
line, shewing into how many parts the integer 
is supposed to be divided. Thus in the fraction 
I, the number 4 shews that the integer is di- 
vided into four parts. So in the fraction b 
is the denominator. 

Denominator a rettio^ is the cniotient 
arising from the division of the antecedent by 
the consec^uent Thus 8 b the denominator 
of the ratio 40:5, because 40 divided by 5 
gives 8 for a quotient. It is also called the 
exponent of a ratio. 

DENSITY qf bodtee, is that property di- 
rectly opposite to rarity, whereby they contain 
such a quantity of m^ter under such a bulk. 
Accordingly, a body is said to have double or 
biple die density oT another body, when dieir 
bulk being equal, the quantity of matter in the 
one is double or triple the quantity of matter 
in the other. See Gravity. 

Density oJ the planets. In homogeneous, 
unequal, spherical bodies, the gravities on 
their surfaces are as their aiameteg| when the 
densities are equal, or the gravities are as the 
densities when the bulks are equal ; therefore, 
in spheres of unequal magnitude and density, 
the gravity is m the compound ratio of the 
diameters and densities, or die densities are 
as the gravities divided by the diameters. See 
the Tabular View of the Solar System at the 
end of the article Astronomy. 

DENTALIUM, in natural history a genus 
of the vermes testacea order. The shell has 
no hinge, and is formed only of one piece. 
There are eiglit species. The name dentalium 
has been given to this shell, from the great re- 
semblance it lias to the dentes canini of 
quadrupeds. 

Dl^TARlA, toothworl, or toothrtiolet, a 
genus of the siliquosa o^er, in the tetrady- 
namb class of pbnts, and in the natnral method 
ranking under the 3^h order siliquosse. There 
are four species, hardy perennbls ; producing 
annual stuks 12 or 18 inches high, adorned 
with many-lobed leaver and spikes of flowers 
of a red or purple colour. 

DENTELLA, a genus of the moncigynb 
order, in the pentandria class of plants. The 
calyx is a five-parted perianthiom, with small 
subulated leaves; the stamina five short snbo- 
lated filamenb ; the antberm small ; the peri- 
carpinm a globular bilocular capsol^ the aeeds 
egg-shapeg, and very nnmerous. There b one 
species, a native of New Caledonia. 

DEODAND, is where any moveable thing 
inanimate, or ^ast animate, moves or causes 
the death of aiw human being, by mischance. 

DEPARTURE, in navigation, is the easting 
or westiiig of a ship in respect of the meridian 
it departed or sailed from ; or it is the difference 
of longitude, either east or West, between the 
present meridbn tlie ship b under, and that 
wliere the last reckoning or observation was 
made. This depaiture, any where but under 
the equator, must be counteo according to the 
O 2 
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nnmber of miles in a degree proper to the 
parallel tiie ship is under. See Navigation 

DEPOT, any particular place in which 
military stores are deposited tor the use of an 
army. In a more extensive send^, it means 
several maCaaines collected together for that 
purpose. It also signifies an appropriated 
mrt, or place, for the reception of recruits, or 
detached parties, belonging to difierent regi- 
ments. Ttie barracks near Maidstone are de- 
pots for the British cavalry, and Chatham is 
allotted to the infantry. 

DEPRESSION of the pole. In sailing or 
travelling towards the equator a person is said 
to depress the pole : because as many degrees 
as he approaches nearer the equator, so many 
degrees will the pole be nearer the horizon. 
This arises from the spherical figure of the 
earth. \\^en a star is under the horizon, it is 
termed the depression of that star under the 
horizon. The altitude or depression of a star 
is an arch of the vertical intercepted between 
the horizon and the star. 

DEPRESSION, or dip of the visible 
HORIZON, denotes its sinking or dipping below’ 
the true horizontal plane, by the observer’s 
eye being raised above the surface of the sea ; 
in consequent e of which the observed altitude 
of an object is by so much too great. 

The following table shews tlie depression or 
dip* of the horizon of the sea for different 
heights of the eye. 
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DERMESTE.S. a genus of coleopterous 
insects. There are thii^ s|jecies of which the 
prinmpal are: 

^ I. The lardarias of an oblong form, and a 
dim-black colour, easily distinguishable 4>y a 
light brown stripe, that runs transversely almost 
the anterior half of the elytra. Its larva is ob 
long, and destroys prep.'irations of animals pre- 
served in collections, and even feeds upon the 
insects. 

3. The domesiicns varies in size and cm- 
lour, some being found of a ^rk-brown, 
others lighter. This insect makes in wooden 
finuiturs those little nond holes that reduce it 
lo powder. 

8. The violacens is a beautiful little insect : 
ftg" elytra belpg of a violef4>lue colour, and 
the tboraz covered witii green hairs ; the legs 
are black. The larva, as well as the perfect 
mseot inhabite tImJmdies of dead animals. 

4 . The fiuDatosn of a light brown colour, 
ezpepttim eyee, wiiiob ore black. The thorax 


of a scarabeiui 


6. The ferrugineus is the largest of (he go- 
ous: its colour is a rusty iron, having many 
blacf spots upon the elytra, which give the in- 
sect a gloom/appearance. , 

DEI^ENT, m general, is the tendency of 
a body from a higher to a lower place ; tlius all 
bodies, unless otherwise determined by it 
force superior to their gravity, descend to- 
wards the centre of the earth. See Gravity 
and Mechanics. 

Descent, line of swiftest, is that which a 
body, falling by the action of gravity, describes 
in the shortest time possible, from one given 
point to another. And this line, it is proved 
by philosophers, is the arch of a cycloid, when 
the one point is .not perpendicularly over the 
other. 

Descent, in law, or hereditary succession, 
is tlie title by which a man on the death of his 
ancestor acquires his estate by right of repre- 
sentation as his heir at law ; and an estate so 
descending to (he heir is in law called the iti- 
heritance. 

DESSERTER, in a military sense, a soldier 
who, by lunning away from his regiment or 
company, abandfons tlie service. 


A deseiter is, by the articles of war, punish- 
able by death, and, after conviction, is jiang< d 


able by death, and, atter conviction, is Jiang< d 
at the head of the regiment he formerly belonged 
to, with bis crime. written on his breast, ond 
sulfered to hang till the army leave that catiq), 
for a terror to others. 

DESAGIIE', in heraldry, is vvhere a beast 
has its limbs separated from its body, ho 
that tliey still remain on the escutcheon, wiih 
dnly a jsmall separation from their natural 
places.* 

DESIGN, in a general sense, the plan 
order, representation or construction of a 
building, book, painting, &c. 

In building, uie term inlmography may be 
used, when by design is only meant the plan of 
a building, or a fiat figure drawn on paper : 
when some sid^or face of the building is 
raised from the ground, we may use the term* 
orthography; and when both front and sides 
are seen, in perspective, it may be termed sce- 
nography. 

Design, in manufactories, expresses the 
figures with which the workman enriches his 
stolF, or silk, and which he copies after soma 
painter, or eminent draughtsman, us in 
diaper, damask, flowered silk, tapestry, aiid^Uie 
like. 

In undertaking of such kinds of figured 
sfufTs, it is necessary, that before (he first 
stroke of the shuttle, the W'hole design be re- 
presented on the threads of the warp ; we do 
not mean in colours, but vrith a number of 
little packthreads, which, being disposed so ns 
to raise tim threads of the warp, let the \v ork- 
men see, from time to time, wfrnt kind of silk 
is to be put in the e)e of the shutlle, lor woof. 
This^ method of preparing the work is called 
readin/^ the design and reading the figure, 
which 18 performed in the following manner : 
A paper is provided, considerably broader than 
tlie stuff, and of a length proportionate to whut 
is intended to be represented on it This they 
divide^en^wise, by as many blucL lines 
there are intended threads in the warp ; iind 
cross these lines, by others drawn breadthwise, 


squares | ou the paper thus sqiiared, tlie 
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aTBogbtoman deaigns hia fignrea, and hevbtens and tied mod the templei and forehead^ tba 
them ititli coloars as he seea fit ends being tied behind, and kb fiill on the 

Design is also used in painting, ibr the neck, 
first idda of a large work, drawn ronghly, Diadeu, in heraldry. Is applied to certahi 
and in little, with an intention to be eae- circles or rims» serving to inclott the crowns 
cuted and finished in laige. See Paint- of sovereigns and to brar the globe and cross, 
1 N& • of the flower4e-liices for th^ crest 

DESIGNING, the art of delineating or Dt/ERESIS, in grammar, the division of one 

drawing the appeanmce ofnataral objects, by syllabic into two, which is usually noted by 
lines on a plane. two points over a letfifr, as anlai instead of* 

DETACHli^NT, in military aflairs, a cer- anls, dissoluenda for dissolvenda. 
tain number of soldiers drawn out from DIAGONAL, in geametn, a tight fine 
several regiments or companies equally, to he drawn across a qnadnlBteral njrare, npm one 
employed as the general thinks proper, whe- angle to another, by some called the diameter, 
ther on an attack, at a siege, or in parties to It is demonstrable, 1. that every diagonal 
scour the country. divides a parallelogram into two eqnal poiiau 

DETENTS, in^ clock-work, are those 2. That two diagonals, drawn in^any pa* 
stops, which, hy being lifted up or let down, ral1elog*wm bisect each other. S. A Kne pafs- 
lock. or unlock the clock in sinking. See ing through the middle pcmt of the dia- 
UoROLOOV. ^ gonal of a parallelogram, divides the figure 

Detent wAee/, or Hoop wAee/, in a clock, into two eqpal pAruL 4. That the diagonal 
that wheel which has a hoop almost round it, of a square is incommensonble with oue 
wherein there is a vacancy at which the dock of its sides. 6. That the snm of the sqnarea 
locks. of the diagonals of every parallelMram, is 

DETERGENTS, in pharmacy, such me- equal to the sum of the squares ofthe fboi 
dicines as are not only soUening and adhesive, sides. 

but also, by a peculiar activity, coqjoined with DIAGRAM, in geometry, a scheme for 
a sfiitable configuration of parts, are apt to explaining and demonstrating the properties of 
abrade, and cany along with them, such parti- any figure, whether triangle, square, circle, 
cles as tli^ hold on ill their i)a8Sdge. 8cc. 

DETERMINATE prob/em, in geometry. Diagram, among mnsician^ (from the 
tliat which has but one, or at least, a limited Greek, the name given by^ the ancients to 
number of answers : as the following problem, the table, or mode], representing all the sounds 
which has but one solution, viz. To de of their ^stem. * 

scribe an isosceles triangle on a given line, DIAL. Dials are of various coustmctions. 
whose angles at the base shall be double that some being horizontal, others vertical, and 
at the vertex. But the following has two solu- others moveable, so as to apply to any particu- 
tions, viz. To find an isosceles triangle, lar latitude at pleasure. The use of a dial in 
wlios^^ area and perimeter are given. to indicate the hour, which is done by means 

DETONATION^ in chemistry, the noise of a wire, or by a inangnlar hoard, Sscjplaced 
and explosion which any substance makes at right angles to the face or index. This t(U 
upon the application of fire to it It is angular piece is called the stile, or gnomon, 
also called inimination ; such are the explo- and is made tc po.nt due north : it should be 
• sions of gunpowder, of fulmiuating silver, perfectly vertical, and the dial’s face, on which 
gold, &c. the hours are marked, should be equally di^ 

DEVOTION. Devotion is a sincere and ar- vided thereby ; the line of 12 being in a true 
dent worship ot the Deity. In order to its being direction with the stile. This line of direct 
arceptablo to the Deity, devotion must be ac« tion is called the snbatile ; the angle contamod 
rom^uied with the most profound hnmility : between the summit of the stile, aud the lace 
equally removed fiom the gloom of snpersti- of (he dial is called the elevation. All which 
tion, the narrowness of bigotry aud the vulgar have their planes, or faces parallel with the 
rant of enthusiasm. It must have God for its horizon, are called honzontal dials ; those 
sole snhiect, and spring from a sense of entire which have perpendicular planes, or laces, alre 
depcndeiice on him, and oi indissoluble obli- called vertical dials ; and such aa are neither 
g (tiono to him. rertical, nor horizontal, are called i^lining 

DEW. The moisture insensibly deposited dials. When erect dials do not face either 
from the atmosphere on the surface of tlie north, or the south, they are called declining 
earth. This interesting, and, till very lately, dials. A universal dial is one that answerO 
inexplicable natural phenomenon will be found for all latitudes^ 

described under the article Meteorology, to The line passina under the centre ofthe stile 
which it properly belongs. loi^tadinaOy, and marking the hour ef 12, is 

DEXTER, in heraldry, ai^appellation given called thi^ meridieih; in declbing dials (he 
to whatever beloims to the right side of the substile makes an angle with the meridian, in 
shield, or coat or arms : thus we say, bend- proportion to the deviation from a norlheify 
dexter, dexter-point, kc, direction : this angle is the dUXerenoe of longi- 

DIABETES, in physic, an excessive dis- tude. ^tii remet to the manner of con- 
charge of urine, which comes away crude, and 8tnicting,^aud of placing them useful instra* 
exceeds the quantity of liquids drunk. ments, we shall now proceea to give some 

DIADELPHIA, in the Linnamn system of account , . 

botany, a class of plants the seveniMth in The following is the most sunple dml mt 
order. See Botany. ^ can be made. (Fig. 1. Plate X.) Ihvi^ n 

DIADEM, in antiquity, a head^bond, or til- circle into twenty-umr cqnlil parts, midi draw 
let, worn by kings, as n badge of thqir throi^ the seneral points of division, imvi 
royalty. It was made of silk, thread, or wool, from the centre. That point which is to be the 
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onrtli, 18 to be marked XIL, the next on the 
right XL. and dioa as far as V., or TIIL : those 
on the left of the soathem point 12, are to be 
I., n., ULj 8cc. in regular order down to Vlll. 
In the centre^ whence the circle was drawn, 
fix a pin, equal in length to abont a dmmeter of 
the circle, and btmery carefal tfaat^ it be per* 
fectlv upright Now, pheiog the dial at rach 
an elation as may equal the latitude of the 
*place where it is to be used, see that the Xllth 
hour be on tlie meridional line.* Thus for the 
latitude V>f 50, the northerly part XII. would 
require to be raised 50 dem^s from the ho- 
riaon, so that the face of tlie dial would stand 
in the plane of the equator, and cause the slia- 
dow of the pill to fall on the index, thus to 
point out the time of day. This is called the 
equinoctial dial. 

Dialing is frequently performed by the aid 
of the terrestrial ^lobe : but it is to be observed, 
that this method is, at nest, only an approxima- 
tion towards accuracv ; since globes are seldom 
constructed with sucn care as to have all their 
parts in perfect correspondence with each 
other; nor are the divisions on the horizon 
safficiently minute to give tlie exact points 
throng which the hour lines are to be arawn. 
We mall here, however, insert one example, 
althoiqi'h .the practice is by no means recom- 
■lendm. ‘ 

To construct a horizontal dial by means qf 
a terrestrial globe. 

Elevate the pole to the latitude, and turn 
Ihe globe till dny particular ineridian,;^8appose 
the first) comes to the north point oi* tlie hori- 
zon, and the opposite meridian, will cut the 
horizon in the south. Then, set the hour- 
index to the uppermost XII on its circle ; 
turn fJie globe westward till 15 degrees of the 
equator pass under the brazen meridian, and 
then the hour index will be at 1 ; and the first 
meridian will cut the horizon in the numl^r 
of degrees from the north point, that 1 is dis- 
tant from XU. Turn on till fifteen more de- 
grees of the equator pass under the meridian, 
and the hour-index will be at 11. and the first 
meridian will cut ^ horizon in the number of 
degrees that 11 is distant from XII : and so, by 
m^og fifteen degrees of the equator pass un- 
der die brazen meridian for every hour, the first 
meridian oftiie globe will cut the horizon in the 
distances of all the hours from XU to VI, or 
90 degrees; and then you n^ed go no farther : 
for the distances of XL X. IX, Vlll, Vlf, anil 
VI, in the forenoon, are the same from Xll, as 
the distances of 1, 11, IIL V, and VI, is 
the afternoon : 

Thus to make an horizontal dial for the lati- 
tude of London, which is abont 6l d. 30m. 
north, elevate the north pole of the globe 61 
deiprees and a half above the north point of the 
horizop, and then turn the globe un^l the first 
inerkliau (which is that of London on tlie 
Endish terreBtrial globe) cuts the north point 
of the horizon, and set me hour-index to XU 
at noon. 

Then, turniiigthe globe westward till the 
index poiiits successively to 1, 11^ III, IV, V, 
aad VI, in the afternoon ; or until 15, 30, 45, 
60, 75, and 90 degiMg of the equator pass un- 
der the brazen menatan, you wul find that the 
first meridian of the globe cuts the horizon in 
the following numbers of domes from the 
north towards the east, viz. 11 two thirds, 34 


and a quarter 38 one twelfth, 63 and a half, 7 1 
one fifteenth, and 90 : the distances of the above 
hours trom Xlf on the plane of the horizon. 

To transfer these, and the rest of the hoors„ 
to a horizontal plane, draw the parallel right 
lines ac and (fig. 2] upon that plane, as far 
from each other as is equal to the thickness of 
the gnemon, and the space ^included between 
them will be^ the meridian' or twelve-o’clock 
line on the dial. ^ Cross this meridian at right 
angles with the six o’clock line oh, and setting 
one foot of your compasses in toe intersection 
a, as a centre, describe the quadrant ge with 
any convenient radius or opening of the com- 
passes then setting one foot in the intersection 

as a centre with the same radius describe 
the (luadrant/)^, and divide each quadrant into 
ninety equal parts or degrees. 

Because the hour lines are less distant from 
each other qhont noon, than in any other part of 
the dial, it is best to have the centres or these 
quadrants at a little distance from (lie centre 
of the dial-plane, on the side opposite to XU, 
in order to enlarge the hour-distances there- 
about under the same angles on the, plane. 
Thus, the centre of the plane is at C but the 
centres of tlie quadrant are at a and 5. 

Lay a ruler over tlie point b; and keeping it 
there for the centre of all the afternoon hours 
in the quadrant draw the hour-line of 1, 
through 11 degrees and two-thirds in the quad- 
rant ; the hour line of II, through 24 de^ees 
nod a quarter, &c. and because the sun rises 
about four in the morning on the longest days 
in London, continue the hour-lines of IV, and 
y, in the afternoon, through the^ centre b to 
the opposite side of the dial. This done, luy 
the ruler to the centre a of the quadrant eg, 
and throi^h the like divisions or degrees of 
that quadrant, draw the forenoon hour-lines 
of XI, X, IX, VIU, and Vll : and because the 
sun sets not before eight in the evening* on the 
longest days, continue the hour-lines ofVli 
anci VlHin the forenoon, through the centni 
€1 to Vll and Vlll in the afternoon : and all 
the hour-lines will be finished on this dial. 

Lastly, through 61 degrees and a half of 
either quadrant, and from its centre, draw the 
right line ag for the axis of the gnomon agi , 
and from g, let all the perpendicular gi, upon 
the meridian line at, and toere will be a tnan- 
gle, whose sides are ag, gi, and ia. If a plate 
vimilar to this be made as thick as the tlis- 
taace between the lines acand bd, and set up- 
right between tliera, touching at a and b ; iis 
hypotbenuse ag will be parallel to the axis of 
tlie world, when the dial is truly set, and will 
cast a shadow on the hour of tlie day. 

The trouble oS dividing the two quadrants 
may be saved, hy^ means of a scale with a lino 
of chords upon it * for if we extend the com- 
passes from 0 tf^ degrees of the line of 
chords ; and with that extent, as a radius, de- 
scribe the two quadrants upon their respective 
centres, the above distances may be taken 
witli the compasses upon the line, nnd set off 
u|)on the qiiadrants. 

To make an erect dial directly hovth. 

Fig. 3. On the meridionial line ab, as it 
points draivnwards from the foot, or lowest part 
of tlie gromon, measure ofi* any distance as ao, 
for the size of the dial : at o erect the perpendi- 
cular cd, and make the angle cad equal to the 
elevation of the equator ; then make a second 
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trwogle cdfe, the angle at </beiog e^ualto that ohonia ta leadiiieai. On tlie bate line 4 B 
at A Hinnigh e draw gh at ri^^it angle" with measure 60 demes from any Um of ehoids 
ae. Garry on eh equal to eJ^and witntBat die- yon may have at hand : it may either exceed^ 
•tance aS a radios, describe the quadrant ^ or be less than your base line ; we wiU snp- 
from 6 as a centre. Measure off the proper pose the former ; in this case the bm line 
angles from the point h, through the several most be prolonged to the measurement of 60^ 
parts of the quadrant, Which is aivided off into from your scale, which will carry it on to C. 
six equal parts ; tl^pse will fall upon the pro- With that 60°, as a radios, and tVom A, as a 
longed line pA and give the poults thereon, centre, describe the ^adrant C D. concentric 
through which lines being drawn from the with the quadrant E B, from which you would 
centre a of the six o’clock line to the hour rot off 40°. 'ffow measure 40 degrees on 
frame, the places of the several hours will be your line of chords, and, placing one foot of 

E ’veu. The gnomon is fixed at a, equal in the compasses at C, carry toe measurement to 
ngth to cd, but periiendicular to the face of F, which will cause the aimie F A 0 to measure 
the dial ; some use large angular rods of iron. 40°, and the line FA will, at C, cut-off 40 de- 
This kind of dial is often seen on the south grees from the quadrant E B. For an angle 
sides of country church steeples. does not vary hy prolongation : therefore, if 

To make an erect (Uai facing the north, the exterior quadrant is cut at 40°, the interior 
invert tlie whole of that just desenbed, making quadrant, being concentric therewith, must 
the gnomon point upwards instead of down- correspond with that division, 
wards, and causing all the lower points to be We now proceed to the opposite quadrant, 
transferred from left to right, and from right to which is not subtended by a chord, but is di- 
leiU This kind of dial will show the hours be- vided into nine equal parts, of ten degrees 
fore VI. A.M, and after VI. P. M. When each. Draw from the several points of divi- 
such is wanted, the best way is to set up a sion on the quadrant eight lines, all parallel 
stout post, with the planes ot two dials back with £A, and falling on the radius ED; thia 
to back, they pointing due south and due north,* gpves a line oi sines : which is of very extensive 
respectively ; thus as the pin retires from one, use in various branenes of matliematics. From 
it will set upon the other. A draw eight lines, passing through the several 

We shall now instnict the reader how to points ascertained on the Hne of sines, to the 
make those scales, which are indispensable quadrant BD: these will cut the chord sub* 
towards the attainment of perfection in this tending that quadrant, and nve thereon a line 
pleasing branch of study.^ ^ of latitudes, of equak length with the .line of 

The Tinea useful in dialing are, 1. a line of ohords, but very diffi&rently divided, 
chords ; 3. a line of latitudes ; 3. a line of sines ; The remaining quadrant C A is to be divided 

and 4. a line of hours. ^ They are all denvea into six equal parts, viz. of 16° each : make 
from the quadrant of a circle, as will be shewn the chord C F A, and draw its parallel tangent 
in fig. 4. G H. Through the several points of division 

Describe a circle and divide it into four on the quadrant, draw lines from the centre E 
equal parts by the lines A B and C D, inter* to the line G H, which will then represent a 
sectii^ in the centre B. Draw the chords line of hours: one of the extremes will be XtE, 
AC, C B, B D. Now divide the two segments, the other will be VI ; the several intermediate 
or quadrants, AD and CD, each into nine places of I, II, III, IV, and V, being ascertained 
» equal parts ; either of which contains 10 de- by the vanous lines proceeding firom R 
grees. Placing one leg of your compasses at The 6th figure shews part of a dial, con- 
B for a centre, draw the several arcs from the strncted by means oi the lu^ of latitudes and 
quadrant subtended by the chord G D, so that of hours. Having set off me parallels for the 
they may fall upon that chord, which being snbstile, and drawn the line oi VI o’clock, set 
numbered according as the several arcs corres- off the latitude of your place from A towards 
pond with the division on the quadrant, will B ; taking the measurement from the line of 
give a line of chords gradually diminishing latitudes. Then measure the whole extent of 
from B towards C : all the intermediate de- your line of hours, and, placing one leg of 
grees, or the measures of 10° each, thus ob- your compasses at B, let the other fdjl wherever 
tamed, may be removed in the same manner it may reach on the line G A. Divide the line 
iroin the quadrant, if it be graduated accord- BG according to the measures on your line of 
ingly. hours ; and irom A draw lines through the 

It will be pre^r to observe in this place that points oi di\ ision to the hour circle, which will 
the chord ol 60° is the radius of a circle, whose tlins be tr^y intersected at the horal points, 
quadrant is subtended by 90° of the same We liave before stated, tliat by dividing the 
scale: hence aline of chords is easily made quadrant CA. ip fig. 4. more minutely, that 
upon any circle, so that any part of that circle is, by dividing nch of the six portions into 
may be cut off at pleasure. . lliis is essradal four, theahalvos and quarters of hours may be 
in every branch of mathematics ; but in dialing shewn. 

it is indispensable to be known : the reader Having already shewn the modes of con- 
will have observed, that in forming the hori- structing those dials which are in ordinary use, 
zontal dial, the hour lines are drawn through we must refer the more cunous reader to 
particular points, so as to make the required Ferguson’s Lectures for a gveat variety 
angles As he may be at a loss how to effect dialf, which could not be introduced into thia 
this on many occasions, we shall give an exam- work witliont greotly augmenting the volume, 
pie in fig. 6, whereby every doubt, org^ifficuity He will there find the modes of constructing 
will be removed. dials by lorarithms, and by trigonome^ ; to- 

Let it be required to cut off an angle of 40 gether with many items rfelatinx to the mors 
degrees from tBe quadrant, which appertains abstruse parts of our subject We shall briefly 
to a circle for which we have not a line of add, that the following general principle 
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('ovenis Uie foriii.it1t>n of all »linfHL Take flic we Imvc n nietlioU of describirw o ■emicircle 
words of that great luminary of iiK'ditmics, tlie iinoii any line, Hsoaming its midale point for the 
^ late James Ferguson, P. It. 8. centre. 'I'he diameter is the greateijt of all 

“ If the whole earth were transparent and chords. * • 

hollow, like %o sphere of glass, and luvl its Htnv to find the diameter of shot or shellsr 

^ etjiiator divided into ^2 i equal parts, hpo many For an iron ball, whose diameter is given, 
meridian semi-circles, one of (iiem being the supposing a nliie-nonAder, which is nearly 
geographical meridian of any given place, say four inches, say the cube troot 2.0H (of nine 
London ; and if the hours of Xfl. were marked imiinds,) is to four inches, as the cube root of 
%>n the equator, both on that median, and on the given weight, is to the diameter sought, 
its opjiosite one, and all the relit of tlic hours Or, if 4 be divided b]jr 2.08, tlie cube root of 9, 
on the rest of the ineridiuiis, those meridians the quotient 1.933 will be the diameter of a 
would he the hoiir-rircles of r>ondon : then if one-i>ound shot ; which being continually null- 
the sphere had an opaque axis, terminating at tijdied by the rube root of the given weight, 
its pules, the shadow of that axis would fall gives the diameter required. Or hy logarithms 
upon (‘\ery particular meridian and hour, when iniicb shorter, thus: It* the logarithm of 1.933, 
the sun came tf) the plane of tlie opposite me- which is .383979, be constantly added to the 
ridi.in ; and would, conseouently, shew the third part of (he logarithm of the weight, tlio 
time at London, and at all the other places on sum will be the lo^rithm of the diameter. 8iip- 
tlie meridian of Ijondon.*’ pose a shot to weigh 34 pounds : and the given 

DIALECTICS, in the literary history of the logarithm .383979 to .460070 the third lairt of 
ancients, that branch of logics which taught tlie logarithm 1.:3803113 of 34, the sum .7440494 
the rules and modes of reasoning. will be the logarithm of the diameter of a shot 

DIALL \OE, in mineralogy, called also weighing 31 pounds, w'hich is 6.5468 inches, 
resplendent horahlende. This stone was caljed ^ If the weight should be expressed by a frac- 
smaraydite by S«iussiirc, from its resembling tion, tlie rule is still the same : for inslance, the 
the emerald. It is never crystallized.^ Its tex- •diniiietcr of a 1]| pound ball, or J, is found by 
tnre is foliated, and it is easily divided into adding the logarithm .3839793 found above, (o 
plates. The lamime arc inflexible, and the .05861^1 one-third of the logarithm of J ; the 
«pecificgra%ityis3. The colour in some cases sum .3436764 will be the logarithm of the 
is flne green; in others with a grey metallic diameter required, i. e. 3.3013 inches 
lustre. ^ DIAMOND, is a precious stone, which has 

DIALlNO-Z/nes or ecedes, arc graduated been known from the remotest ages. When 
lines placed on rulers or the e%es of quadrants pure, it is perfectly transparent like crystsl, 
and other instruments, to expedite the construe- but much more brilliant. Its fl|rure varies 
tion of dials. Theseare,]. A scale of six hours, considerably; but most commonly it is crystil- 
wliich is only a double tangent, or two lines of lized in the form of a six sided prism, teniii- 
tangents, eacli of 45°, set together in the mid- nated by a six-sided p} raniid. It is the 
die, and equal to the whole line of sines, with hardest of all bodies ; the best tempered steel 
(he declination sot against the m<’..dian alti- makes no impression on it. Lustre, splendent, 
tudes in the latitude of the place. 2. A line of mid internally perfect adamantine. Cleavage 
Idtitiides, which is fitted to the hour-scale, and octohedrni, or parallel to the sides of an oeto- 
is made by this ronon ; As the radius: to the hedron. Folmted structiiie. Fragments orto- 
chord of 90'^ : : so ar^ the tangents of each hedral or tetraliedral. Semitransparent. He- * 
respective degree of the line of latitudes to Tracts single. Scratches all known minerals, 
tlie tangents of o^j^er arcs. And then die Itatlier easily frangible. Streak grey. SpecHIc 
natural sines of tliCse arches are tlie numbers, ;iavity 3.4 to 3.6. It consists of pure carbon, 
which taken from a diagonal scale of eoiial .*s we shall presently demonstrate. When 
|iarts, shall gradnab the divisions of the line r'lhbcd, whether in the rough or poli.shed state, 
of latitudes to any i.idins. The lines of hours il shews positive electricity; whereas rough 
and latitudes aie gc iieral, for priiking down q ''rtz aflbrds negative. It becomes phospho 
all dial*^ witli ceiitivs, ^ ^ k stent on expnsiin^ to tlie sun or the electric 

The other scales are partieuL'ir, and give the spark, and shines with u fiery light. In its 
several reqnisib.s for all upright d< dining dials imw'cr of refracting light it is exceeded only 
liy insiiectjon. They are, 1. A line of chords, by <• d lead-ore, oud oriiiiqent. It reflecls all 
3. A line for the substile’a distance from the the light falling on its posterior surface at an 
meridian. 3 A line for the stile's height. 4. nngieof incidence greater than 34^ 13', wheoco 
A line of the angle of 13 «ind 6. A line o. its great lustre is (mrived. Artificial gems re- 
inclinatinn of meridians. fled the half of this light ^ It occurs in im* 

DiALLi>C'i 7 >//ere, an instalment made of liedded grains and crytJals in a sandstone in 
brass, with several seinieircles sliding oyer Brazil, wliicli rests on rhlorite and clay-slate, 
each other u{Km a moveable horizon, serving In India the diamond Led of clay is underneath 
to demonstrate the nature of spherical triangles, beds of red or bluish-black clay ; and also iu 
ds well os to give the true idea of drawing alluvial tracts both in India ancf Brazil, 
dials on all sorts of planes. ^ ^ The weight, and consequently the value of 

DIALIUM, a genus of the inonogynia order, diamonds, is estimated in. carats, one of which 
in the diandrin olass of plants. The corolla is is equal to four grains ; and the price of one 
iKmtapetalous : no calyxi ; (lie stamina at the diamond, compared to tliat of another of equal 
upper side oi the rewptarle.^ There is one colour, transparency, purity, form, 8cc. is as 
species, a free of the East Indies. ^ tlic sqnaffs of the resiiertive weights. The 

DlAMErrER, in geometry, a right line average price of rougn diamonds that are 
pming through (he centre of a circle, and ter- worth working, is about L. 2 for the first carat 
.siiiaated at each side by the circumference, The value of a cut diamond bring equal to that 
wbicb it divides into two equal parts: kciice of a rough rliamond of double weight, exclusive 
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of the pme of wotkmanAhipj the rost of a 
wrought diamond of 

1 carat is f j. AT 

. ^2 do. is 9* X 1^.8.=: 33 

3 do. is 3*^ X Ii.8, =z 7Z 

4 do. is 4»XL.8.= 138 

100 do. is i00*xL.8, = 80000. 

Tills rule, however, is not extended to dia- 
monds of more than 20 carats. The larger 
ones are disposed of at prices inferioi' to their 
taliie bv that compatation. The snow-white 
diamond is most highly prized by the jeweller. 
Jr transparent and pure, it is said to be of tlie 
first water. 

Diviviond, brilliant, is that which is cut in 
fires both at ton and bottom; and whose 
table, or pi inripal face at top, is flat. 

DiAMOMi, rose, is one that is quite flat iin- 
derntdth, with its upper part cut in many little 
faces, usually triangles, the upiierracst of which 
teniiiiiutu in a point. In roso-diamonds the 
depth of the stone from the base to the point 
must bo half the breadth of the diameter of 
the base of tlie stone. 

The lui^est diamond ever known in the 
kVorhl is one belonging to the king of Portugal, 
which was found in iJrasil. It is still uncut : 
and Mr. Magellan infonns us, that it was of a 
larger size : but a piece was cleaved or broken 
off by the ignorant countryman who chanced 
to find this great gem, and tried its hardness 
by the stroke of a large hammer upon the anvil. 
This prodigious diamond weighs 1680 carats : 
and tnongh uncut, Mr. Rome de L’isle sa>s 
tliut it is valued at 234 millions sterling ; wlm li 
gives the estimation of 79, 36 or about 80 
pounds ftterlirig for each caiat, viz. tor (he 
multiplicand of the square of its whole weight. 
Thu famous diamond in ttie sceptre of the 
emperor of Uus<da, weighs 779 caiaU, and is 
woidi at least 4,854, 7i^ pounds sterling, al- 
though it hardly cost 135,417 guineas. This 
diumond originally was odd of the eyes of a 
Mjlah.iric idol named ScheringhAni ; and a 
Pi ciich grenadier, who had deserted from the 
Indian strvivee. contrived to become one of 
the priests of tliut idol, and by that means to 
hteal it. After passing through several hands, 
the bite Prince Orloft' purchased it at Amster- 
dam ill 1766, for his sovereign the empress of 
Uussiiu The diamond of tlie OrDut Mogul It 
ciit ill rose, weighs 279 h carats, and is worth 
.3S0,0l)0 guineas, ilioiigh it has a small flaw 
near the bottom. 

Diamond, in the glass trade, an instrument 
used for squaring the largo plates or pieces; 
nnd, among glaziers, for cutting their g|»^a* 
The diamonds are differently managed, lhat 
used for large pieces, as looking glasses, is wt 
in an iion feroie, about two inches long, and a 
quarter of an inch in diameter; the cavity of 
the ferule being filled np with lead, to keep the 
diamond firm . there is also a handle of box or 
ebony fitted to tlie ferule, by which St is held. 

DlANDRTA, the name of the second class 
in Liimmus’s seiiial system, consisting of her- 
maphrodite plants, which have flowers witli 
two stamina or male orpins. The ordevs in 
this class are tliree, derived from (he niimlMr 
of siyies or female parts. Most planu wifli 
two stamina have one style, as iessamine, lUacu 
privet, veronica, nnd bastard alatcrnns : vemid 

iiss has two styles • pepper, three. 


DIANTlIERA, in botany,^ a genus of (ho 
monogynia order, in the diandria class of 
plants, and in the natural method ranking 
under the 40th order, personatas. The corolla 
is ringent ; the capsule bilocnlasi parting with 
a spring at the heel ; the stamina each furnished 
with two ontheree, placed alternately. There 
ore 12 species. 

DIANTHUSj clove-gilliflower, carnation, 
pink, sweet-william, &c. a genus of (he digynia* 
orfler, in the decandria class of plants, and in 
the natural method ranking nnder the 
order, caryophylleL The calyx is cylindrical 
and inonophyllous, with four scales at the base. 
There are five pet^, with narrow heel^ the 
capsule is cylindrical and nnilocnlar. There 
are .SO species; but not more than four that 

each ol which famishes some ISeantiful var^ 
tie.s. Most of them are hardy, and j^rennial 
or biennial ; some of the smaller wild sorts 
only are annual ; stalks annnal, from one to 
three feet in height ; leaves opposite, narrow, 
entire ; flowers terminating, many aggre^^te, 
some solitary, or several togeflier, but distinct. 
This nnmerous genus includes the sweet-wil- 
liams, carnations, and pinks, with their several 
vni ieties ; for a full and complete account of 
which the reader is referred to Martyn’s edi- 


tion of Millar’s botany. 

DIAPASON, in music. By this term the 
ancient Greeks expresvd tho interval of the 
octave : and certain musical instrument-ipakers 
hdve a kind of nile or scale, called the diapason, 
by which they determine the mea'»ure8 of tho 
pipes, or other parts of their instruments. 

Diapason wapente, the interval^ com- 
pounded of au octave and a fifth conjoined ; 
a twelfth. 

Diapason diatessaron, Uie interval com- 
pounded ot an octave and a tonrth conjoined ; 
an eleventh. ^ , 

DIAPENSIA, in botany, a genus of the 
petandria-monogynia class of plants, tlie flower 
of which consists of one saucer-like petal, ^ the 
tube being cylindrical, and the limb divide^ 
into five obtuse and plane segments ; the^ fruit 
is a trilocular roiinciish capsule, containing a 
great many roundish seeds. Thcro is one 


DIAPIII^GM, in anatomy, a large robust, 
miisciiloiis membrane or skin, placed trans- 
versely in the trunk, and dividing the thorax 
from the abdomen, whence the LaifiD writers 
call it septum transveisum. 

*plAttUH(EA, in medicine, is a disorder 
which consists of frequent evacuations by stool, 
and is often occasioned by a sJoj^page of per- 
spiration, ft cold in the feet, acrid substances 
111 the stomach, &c. « . 

DIASTOLE, -among physicians, 'significtt 
the dilatation of the heart, auritles, and arte- 
ries; ana stands opposed to the systole, of 
contraction of the same parts. 

Diastolb, in CTamraar, a figure of proso^, 
whereby a syllable naturally short is made 
long : such is the first syllable of Priamidca in 
the following verse of Viigil. 

Atqw Idc Priamidesi nihil o Ubi, apifce, 
relictum, 

DIATESSARON, nmqiig ancient ninskaws, 
A concord or baniioiiicHl interval, composed oi 
a greater tone, a hss ^one, and one greater 
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* semUione: its prqnirtion in nnmbers is as 4 : 3. 
The word diateaaaron has been df late ased 
^ by aeveAl authors for a harmony of the fonr 
gomis. 

DiCEHA, a TOnus of the polyandria mono- 
gynia class ana order. ^ The petals are four, 
ovate and trihd ; nectarium fonr or five emar- 
ginute corpuscules ; anthers two homed. There 
are two species, trees of New Zealand. 

, DICHONDRIA, a genus of the class and 
order pentandria digynia. The calyx is five- 
leaved; corolla rotate, inferior; capsule di- 
coccoiis. There is one species, a herb of New 
Zealand. 

DICKSON! A, a geiins of the class and 
order cryptogamia filices. There are two 
species, one of which is supposed to be tlie 
.same with the baromets or Scythian lamb. 

DICTAMNUS, white dittany, or fraxinella, 
n genus of the monogytiia order, in the decan- 
dria class of plants, and in the natoral nietiiod 
ranking under the 26th order, miiltisiliquie. 
The calyx is pentaphyllous ; the petals are 
five and patulous ; tlie filaments sprinkled with 
glanduloiis points ; the capsules nve, coalited. 
There are two species.^ 

The dalhiis, or fraxinella, has thick, pene- 
trating, perennial roots, collected into a head 
at top, sending up erect stalks annually, two 
or three feet high, garnished with pinnated al- 
ternate leaves, of three or four pair of oblong 
stifi' lobes, terminated by an odd one ; and the 
stalks crowned by long, pyramidal, loose spikes 
of flowers, of v'hite, red, and purple colours. 

DICTIONARY, a collection, or cataloipie, 
of all the words of a language, art, .science, &c. 
with their explanations, ranged in alphabetical 
orrler. 

DLDELPHIS, cpossitm, a g^nns of qtiadni- 
peds of the order of fene. The generic charac- 
ter is : front teetli small, rounded, superior ten, 
the two middle ones longer; inferior eight, 
the two middle ones broader and very short ; 
canine teeth long ; grinders denticulated ; 
tongue ciliated with papilla; ; abdominal pouch, 
in most species, containing the teats. 

These animals first became known to Euro- 
peans on the discovery of America, and ex- 
cited their particular attention by a deviation 
in their structure frvin that of all other known 
quadrupeds. I'his tingularity couisted in tlie 
female's posses.sing a bag or poiiclnn the lower 
fiart of the abdomen, which is opened and 
closed at pleasure, and to which her young re- 
sort fur security in danger. Some lemal^ 
possess, according to Gmelin, two or three 
these pouches, •and the male is stated also oc- 
casionally to have one. These animals live in 
the woods, burrowing in the earth, and, by 
means of c^l^hensile toil, are alert in climbing 
trees. 'I’heir general motion is slow, and their 
food consists of insects, worms, and vegetables, 
young birds, and particularly poultry. They 
are by no means peculiar to the Western con- 
tinent, but are to be found in various other 
parts of the world. According to both Shaw 
and Ornelin tb^re are twenty-one species, of 
which the following are most deserving of at- 
tention ^ ^ ^ 

1. DiddphU Virffhaana, tlic Virginian opos- 
sum. The size of this animal is little inferior 
to tliat of the domestic cat; its toil is covered 
with a scaly skin, th ' divisions of which give 
it the resemblance of d small snake, anatlie 


animal has the faculty of coiliog it ronod any 
object, and of thus increasing its means of de- 
fence and attack, and its fi^^cuito of movement 
among the branches of trees. Hie teati of the 
female are inclosed in that astonishing recep- 
tacle which distinguishes almost every species 
of this animal; and immediately after their 
birtli, the young are introdliced by their parent 
to that cavity, or resort tp It from an impulse 
of. their own. In some species this cavity does 
not exist, and nature has substituted for it a 
sort of furrow. The Virginian opossum is gen- 
tle and inodensive in its manners, but has a 
rank and disagreeable smell. The female pro- 
duces fonr or five at a birth, and prepares a 
sort of nest for herself, of grass, near the root 
of a tree. She has^ the power of closing her 
pouch, and preserving it closed so completely 
as to render it a matter of great difficulty to 
open it. 2. Didelphis marbupialiSf tlie Am- 
boyua ojpossum, is found in tlie wanner cli- 
mates of South America, as well os in some 
countries of the East. It is bred with rabbits 
in India, and passes, indeed, under the name 
of the Aroe rabbit It is not only considered 
as fit for food, but regarded as a delicacy. 
This species is much larger than tlie last 3. 
Didelphis temurina, or the New Holland bear. 
The length of tliis animal’s body is about a foot 
and a half, and that of its tail about a foot. It 
is, perhims, the most elegant species of the 
genus. It has repeatedly been brought living 
to England. In its manners, or mode of sub- 
sistence, it resembles the other species ; it is 
frec}uently perceived, however, to sit like a 
squirrel with its bo^erect,^ and holding its 
food in its hands. Its fur is extremely ricli, 
soft, and thick. 4. Didelphis petanrus, or the 
great flying opossum of New Holland, is nearly 
two feet in length tp tho beginning of its tail, 
wliich is nearly two feet more. By an expan- 
sile membrane reaching on each side of its 
b^y, from the fore to tne liiud legs, it is en- 
abled to leap to an extraordinary distance, and 
has thus gained the designation by which it is 
distinguished. Its fur is of the most exquisite 
fineness, and, for tlie greater part, of a sable 
or deep-grey brown colour, extremely brilliant. 
5. Dtaelphis sciurea, or the sejuirref opossum. 
This and the last species are considered by 
iShaw as the two most beautiful quadrupeds in 
New South Wales. Its general appearance 
extremely resembles that of a squirrel. Its 
fur is more soft and valuable than that of the 
flying opossum. Its abdominal uoiich is rather 
bt'yund the u.sual proportion. This animal re- 
poses by day, but uuring tlie night ranges in full 
activito. 

DIDELTA, a genua of the class and order 
syngenesia polygamia frnstranea. The calyx 
is expanding; receptacle honcy-combed into 
parts, which retain the leeds ; down, cliafiy, 
inany-leavcd. There are two s^iecies, annuals 
of the Cape. 

DID US, or Dodo, in ornithology, a genus 
belonging to the order of gniliniv. I'he bill is 
contracted in the middle by two transverse 
rngsB : each mandible is imlaifieil at the point; 
and the face is bare behind the eyes. Only 
one species, the ineptns, is mentioned by Lin- 
nuMiH.^ Other naturab’sts ha ve added two more 

1. The dronte, or hoodc'd dodo (ineptus. 
Lin.^ is somewhat larger than a swan, aiiir 
nearly three feet in length. The bill is strong, 
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tarn and hooked at the end ; the oolonr ia a 

K ile blue, except the end of ue upper inandi- 
e, which is ydlowiah, and has a red^apot on 
« the beild of it ; the end of the lower is blackish; 
the irides are white. The jraneral colonr of 
the plnmage is cinereous. The head is large, 
and seems covered with a black hood or cowl. 
The winn are s^rt, and of a vellowish ash- 
colonr ; the tail feathers are cnrled, stand up 
on the rnmp, and incline to yellow. The legs 
have four toes, three before and one behind. 
It inhabits the^ islands of Mauritius and Bour> 
bon in the Indian ocean. 

^ 3: llie soltaire, or solitary dodo, is a large 
bird, and (he male is said to weigh sometimes 
45 pounds. The neck in of a proportionable 
jength and the eye black and lively ; the head 
is not crested, and the geneial colour of the 
plumage is grev mixed with brown : it has 
scarcely any tail, ond the bastard wing swells 
out into arroiind knob : the wings are too short 
for flight ; and the hind parts are rounded like 
a horse’s rump, being clothed with feathers, 
which may be termed coverts. According to 
Leguat, tlie bird has altogether a noble and 
elegant gait. This is an inhabitant of the isle 
of Hodrigiie, whe*n it is not uncommon. It 
makes its nest in by-placcs, of leaves of the 
palm, a foot and a naV in thickness, and lays 
one egg. The male sits in his turn, and does 
not sutler any bird to approach within 300 
yards of the spot while the hen is sitting, which 
IS seven weeks. 

3. The Nazarene dodo is larger than a 
swan. The bill is a little bent downwards, 
and large : instead of feathers, the whole is 
covered over with a black down : but the wings 
arc feathered, and it has some frizzled ones 
upon the mmp. which serve instead of a tali ; 
the legs are long ond sr.ily, and there are 
three toes on each foot* This was met with 
in the isle of France, and desrribed as above 
by Fr. Gauche : who adds, that the female la>8 
only one egg, which is w Kite, and very large, 
and that there is always found with it n white 
stone generally about the size of a hen's egg ; 
that it makes a neat of leaves and dry herbs in 
the forests on the ground; and that there is 
likewise found a grey stone in the gizzard of 
the young bird. 

DIDYNAMIA, the name of the I4tb 
class in Linnaeus’s sexual method, consist- 
ing of plants^ with hermaphrodite flowers, 
which have four stamina or male oi^pins, 
two of which are long and two short. See 
Botany. 

DIFFERENCES, in heraldry, certain addi- 
taments to coat armour, whereby something is 
added or altered to distinguish younger fami- 
lies from the elder. 

DIFFERENTIAL calculus. See Calcu- 
lus DIFPBUENTIALIS. 

DIGFSTER. The digester is an instroment 
invented by Mr. Papin about the beginning of. 
the last centnry. It is a strong vessel of cop- 
per or iron, with a cover adapted to screw on 
with pieces of felt or paper interposed. A 
valve with a small apeiteire isr made in the 
cover, the stopper ef which valve may be more 
or less loaded, eitlier by actual weignts, or by 
pressure from an apparatus on the principle of 
the steelyard. 

' Tlie purpose of this vessel is to prevent flie 
loss of heat by evaporation The solvent 


power of water wh4n heattSl jn this vessef 
greatly increased. 

DIGESTION, in animal economy. An im- 
portant distinction exists between animab and 
vegetables, in the mode in which they receive 
their nourishment Vegetables are constantly 
absorbing matter from the soil ; it immedbtely 
passes into the sap vessels, and is soon cheingea 
by respiration and secretion. Animals, on thn 
contrary, with very few excejjitions, take in 
foo«* hi intervals, and retain it in their stomach 
tor a considerable time, where it undergoes a 
chemical change, which constitutes the func- 
tion of digestion, the first ^ step in (he 
general process by which animal matter b 
formed. 

Direstion, in chemist^, an effect produced 
by the continued soaking of a solid sub- 
stance in a liquid, with the application of 
heat. 

DIGIT, DIGITUS, in astronomy, the twelfth 
part of 'lie diameter of the sun or moon^s nsed 
to express the quantity of an eclipse. Thus an 
eclipse is said to^ be of six digits, when six of 
tlie&e parts are laid. 

Digit is also a measure taken from tlie 
breadth of the finger. It is properly tliree- 
fonrtlis of an inch, and contains the mea- 
sure of four barley corns laid breadth- wise. 

Tk _ 'il 


Digits, ir arithmetic, signify any integer 
under 10 , as 1 , 3 , 3 , 4 , 5 , 6 , 7 , 8 , 9 . 


DIGITALIS, FOX-OLOVE, a genus of the 
a ggjjfls permia order, in the didynamia class of 
plBjUl and in the natural methbd ranking nn- 
dfiPHKf 2Sth order, Inrids. There are 13 
species ; 6 of which are hardv, herbaceous, 
biennial, and perennial plants. The herbaceous 
species rise two or three feet high, crowned 
with spikes of yellow iron-coloured or purple 
floweis. Tiie ennoriensis or shrubby sort i^s 
five or six feet high, having spear-shaped rough 
leaves, tlie branches being terminated with 
flowers growing in loose spikes. All the 
species are easily raised by seeds. An oint- 
ment made of the flowers of purple fox-glove 
and fresh butter, is much commended for 
scrophulons ulcers. Taken intern^ly, this 
plant is a violent purgative and emetic : and is 
therefore only to be noininistered to robust con- 
stitutions. All infusion of two drams of the 
leaf in a pint of water, ^ given in half-ounce 
doses every two hours, till it begins to vomit 
or purge, is recommended in dropsy, particu- 
larly that of the breast 

DIGITATED, among botanists, an appella- 
TOD given to r'oiiipound leaves, each of 
which is compofcd of a number of simple 
foliola, placed regularly on a common pe- 
tiole. 

DIGYNIA, from Sir fierce, and yuvi} a 
uroman, the name of an order or secondary 
divisionfjn each of tlie first 13 classes except 
(he 9th, in Linnmus’s sexnal method ; consist- 
ing of plants, which to the classic cnaracter- 
wnatever it is,^ add the circumstance of having 
two styles or female oigans. 

DILAPIDATION, is where an incumbenl 
of a clmrch-Iiving suffers the parsonage house 
or out-hoiiaes to fall down, or be in decay, foi 
want of necessary reparations; or it is the 
pnlling down or destroying any of tlie 
nonses or buildings belonging to a spiritual 
liviiw. 

DfliATRIS, in botany, a genus of the mo- 
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iple. T^hreo species^ herbaceous plants 
the Cape. c 

DILEMMA, in logic, an argument consist- 
ing of two or more projmsitiuns, which divides 
the whole into all its parta ' “ 

difliiiinctive proposition, and 


^agynia order, belonging to the tnandna cl^s rontains in cwh ^ 1125 

of plants. Tiere is no calyx; the coroija sharp ed^s. 
has six petals, and is 8haggy;the stigma is toraf fig ure very 

inle. Three snecies. herbaceous plants of them. The colour of the back is "Wy and 

dappled ; the belly silvery : between the eyes 
and (he pectoral fins are certain streaks point* 
ing downwards. The skki is free from scales, 
the whoie into ail its parts, or'members, by a When boiled, it has been observed to turn 
disiiinctive proposition, and then infers some- into a glutinous jelly, resembling boiled starch 
thing concerning each part, which is finally re- when cold, and serving the pm^ses of glue on 
ferred to concerning the whole. 


DILLENIA, in Wtaiiy, a genus of the po- of t£s fish is uncommonly rank : it feeds on 
lyandria-polvgynia class of plants ; the corolla shell-fish. S. The mola, or short son-fisb, dit 
which consists of five coriaceous, large, fers from the former, in being much shorter and 
roundish, and hollow petals : the fruit is round- deeper. The back and tne anal fins are 
ish, and covered witn a number of cwsules, higher, and the aperture to toe gills not senii- 
which are oblong, and divided by a furrow ; lunar, but oval. The situation of the fins is 
within, there is a large coinmn or pulpons re- the same in botli ; toey are taken on toe western 
ceptacle : the seeds are numerous, and small, coasts of this kingdom. 3. The hystm. 
There are seven species, beautiful trees of (he or globe, is common to Europe and South Ca- 
East Indies. rolina. As yet only a single specimen has 

DIMENSION, in geometry, is either length, been discovered in our seas, taken at Penzance 
breadth, or thickness ; hence a line^ has one in Cornwall. The length was one foot seven ; 
dimension, viz. length; a superficies, two, the length of the belly, when distended, one 
viz. iengtii and breadth; and a body or foot ; the wholejcirciimference in that situation 
solid has tliree, viz. length, breadth, and 


tliickness. 

Dimension is used with regard to the 
power of the roots of an equation, which aro 
called (he dimensions of that root 
DIMINUTION, in architecture, a contrac- 
tion of toe upper part of a column, by which 
its diameter is made less than that of the lovrar 
part, JSSi 

DmiNiTTiON in law, is where the pfW 
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two feet six. The form of the body is usually 
oblong; but when alarmed, it has toe power of 
inflating its belly to a globular shape of great 
size. The belly and sides are white, shn- 
greened or wrinkled : and beset with innumer- 
able sharp spines, adhering to the skin by four 
processes. 

DKECIA, two houses. The name of too 
class in Liuiiaeiis’s sexual method : con- 
sisting of plants which, having no hermaphro- 


or defendant in a writ of error, alleges on an dite flowers, produce male and female flowers 


appeal to a superior court, that part of the re- 
cord is omitted, and remains in the inferior 
court not certified ; whereon he prays tliat it 
m^bc certified by certiorari. 

Diminution, in music, is when there ore 
several words which are to make tones, and 
several quick motions in a cadence, several 
quavers, semiquavers, 8cC. corresponding to a 
crochet or minim, ns when a semibreve is 
divided iido two minims, four crochets, &r. 

DiMiNUiiON, in ibetorio, the exaggerating 
what )ou have to say by an expression that 
seems to diminish it 

DIMINUTIVE, in grammar, n word form- 
ed from some othfr, ^o soften or diminish the 
force ot it, or to signify a thing is little in its 
kind. Thus cellule is a diminutive of cell, 
gl( hule of globe, hillock of hill. 

* DIMISSORV ie/ters, are such as ara 
used where a candidate for holy orders hds% 
title in one diocese, and is to be ordained in 
another. 

DIODIA, in botany, a genus of tlie inono- 
gynia order, in the tetraildiia class of plants ; 
and in the natural method ranking under 
the 4rto order, stellatae. The corolla is 
inonoi^taloos and funnel-shaped ; toe cap- 
sule bilocular and dispermoiis. There are six 
species. 

DIODON, or sun-fisii, a genus of fishes 

* _ . • 1 I 'I.; j. 


k^ianus was above lOO^nmls in weight; and 
13r. Eorlase mentions another taken at Ply- 
nooto. that weighed 600 pounds. In fonn it 
resAnibles a bream or some deep fish cut oil* 
n the middle, llie mouth is very small, and 


on separate roots. These latter only rmen 
seeds ; but require for that purpose, according 
to the sexnalists, the vicinity of a male plant ; 
or toe aspersion of the male dust See 
Botany. 

DIOMEDIA, in ornithology, the albatross, 
a genus belonging to the order of anseies. The 
bill is straight ; the superior mandible is crook- 
r d at the iioiiit, and the lower one is truncated ; 
the nostrils are oval, open, a little prominent, 
and placed on toe sides. There are two spe- 
t ies, viz. 1. The exulans, has pinnated wings, 
f :id three toes on each foot It is the albatross 
<*f Edwards ; is about the size of a pelicw. 
rh«‘S6 birds are found in the ocean betwixt 
fii^ tropics and at the Cape of Good Hope. They 
aic also often seen in vast flocks at Kamtschatka 
and tlie adjacent islands, about the end of 
June, where tliey aie colled great gulls. They 
or* voracious birds, and will often swallow a 
salmon of four or five pounds weight ; but aa 
toey cannot take the wnole of it iuto the sto- 
mach at once, part oi toe tail-end will often 
remain out of the mouth; and the natives, 
finding toe bird in this siuiation, make no dii& 
cult matter of knocking it on toe head. Their 
nests are made on tlie ground with earth, are 
round in shape, a foot in height, and indented 
at top. The egg is larger than that of a goose, 
and 18 thought to be good food, the white never 
growing hard with boiling. While the female 
IS sitting, the male is constantly on the wing 
and supplies her with food. 3. I'hc demeraa, 
has no quill-feathers on the wings ; and the feet 
have four toes, connected togetner hy a mem- 
brane. It is toe black penguin of Edwards, 
about toe size of a goose, and is found at toe 
Cape of Good Hope. It is an excellent swiin- 
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ner and diver; bat bops and flutters in a sativaoryam. The roots are eatel by (belii*» 
strode awkward manner on the land, and if habitants of both the Indies ; and aro narHm. 
hurried^ stumbles perpetoalljr. It if| said to larly serviceable in the West India islanais. 4 
climb ^onie way up the rocks in order to make where they make the greatest part of the food 
its nest ; in doing which, it has been observed of tiie negroes. The jdant is supposed to have 
to assist with its hill. The eggs are two in been brought from the East to tiie West la^’es; 
number, white, as l^e as those of a duck. for it has never been observed to grow wild In 
DlOKdBA nmewfua, or Venus's fly-trap, any pact of America : but in the island of Ceylon, 
in botany, a newly discovered sensitive plant, and on the coast of Malabar, it grows in the 
in the construction of which nature seems to woods. The skin of the roots is pretty thick, 
have had some view towards its nourishment, rough, unequal, covered with many string 
in fonning the upper joint of its leaf like a ma- fibres or filaments, and of a violet colour. The 


clime to catch food ; and placmg upon tiie mid- 
dle of it the bait for tlie unhappy insect tliat be- 
conies its prey. There is but one species, 
which is a^ native of North Carolina, and is 
found growing in swampy places. 

DIOPHANTINE prwkms, in mathema- 
tics, certain questions relating to square and 
cube number^ and right-angled triangles, &c. 
the nature of which was determined by Dio- 
phantus, of Alexandria, who lived about the 
tliird century. In these questions it is endea- 
voured to find commensurable numbers to an- 
swer ipdeterminatc problems ; which bring out 
an infinite number of incommensurable quan- 
tities. For example, it is proposed to find a 
right angled triangle, whose sides x, y, z, are 
expressed hy coiiimensiirable numbers; it is 
known that z being tlie supposed 

hypotheniise. But it is possible to assume x 
and y so, that z will be incommensurable"; for 
if;iczl, and s=:v^5. The art of resolv- 
ing such pronlems consists^ in^ianaging the 
unknown quantity or quantities in such a motf- 
ner, tliat the square or higher power may vanish 
out of the equation, and then by means of the 
unknown quantity in its first aimension, the 
equation niay be resolved without having re- 
course to incnnimensurables. 


beet It resembles thq potatoe in its meali- 
ness, but is of a closer texture. When raw, 
the yams are viscous ond clammy: when 
roasted or boiled, tliey a (lord very nourishing 
food ; and are often preferred to bread by the 
inhabitants of the West Indies. The root 
commonly weighs two or three pounds, though 
some yams have weighed upwards of twenty 
pounds. 

DIOSMA, African spiraa, a ranus of 
the moDogynia order, in tlie peutaiidria class 
of plants ; ond in tlie natural method ranking 
with those of which the order is doubtful. 
Tliere ore 19 species ; of W'hich tlie most re- 
markable are the hirsuta, with narrow hairy 
leaves ; and the oppostifolia, with leaves placed 
in the form of a cross. The fiist is a very 
handsome shrub, growing to tlie height of five 
or six feet: the stalks are of a fine coral co- 
lour . the leaves come out alternately on every 
side of tlie bniiichcs, and the jlowers are pro- 
duced in small clusters nt the end of the 
shoots, a.Td arc of a white colour. They are 
succeeded starry seed-vessels hav iug five 
corners ; in each of which cornt^rs is a cell, 
containing one oblong, black seed : these Seed- 
vessels abound with a resin which emits a 


For example, in tlie equation above, 

ZZz\ suppose XIZ.T+W,’ tlien is 
2xu+it^g out of which equation vaiiislies, 
and then it is which gives acz 

, 

i-r; — • Hence, assuming y and n equal to any 
zu 

numbers at pleasure, the three sides of the tri- 
angle will be y, and which arc 

2u 2u 

all rational whenever y and u arc rational. For 

//*— 

example, if yi=3, and then _ 


=:4, and x+u, or , =5- 
2m 


2tt* 

This piobleni 


admits of very numerous solutions. 

DIOPSIS, a genus of the venues class and 
of the diptera order. Head witli two inarticu- 
late filiform horns much longer than the head, 
at tlie tip of which are placed the eyes, it 
inhabits ^uth America and Guinea, and re- 
sembles the ichneumon. There is but a single 
species. 

DIOPTRICS, the science of refractive vi- 
sion; or that part of optics which considers 
the ditferent refractions of light in its passing 
(lirough ditferent mediums, as air, water, 
glass, &c. and especially lenses. See Opi '.cs. 

DIOSCOREA in botany, a genus ot the 
hexandria order, in tlie dioecia class x>f plants; 
and in the natural method ranking unaer the 
11th order, sarmentacem. There are 15^ spe- 
cies, of which the only remarkable one is tho 


p-atcful scent, as does also the whole plant. 
The M.>cond species rises to the height of^three 
or four feet: ilie branches are slender, and 

{ iroduced from the stem very irregularly ; the 
eaves are'plat ed cross-wise ; the flowers are 
produced at tho euds of tho branches, between 
tlie leaves : the plants continue a long time in 
flower, and make a flne appearance when 
intermixed with other exotics in tlie open 
air. 

DIOSPYROS, tlie Indian date-plum; a 
genua of the dicecia order, in the i>ol} gamin 
class of plants; and in the natural uietbod 
r.mking under the ISfli order, bicornes. There 
Me 9 species; the most remarkable are : 1 . 

lotus, which is supposed to be a native of 
Africa, whence it was transplanted into Italy, 
and the south of France. Id the warm parts 
of Eiir^, this tree grows to the height of 30 
feet This tree produces plenty of fniit every 


feet This tree produces plen^ of fniit every 

J rear ; from the seeds of which many plants 
uive begn raised. ^ The Yirainiana, pinsha- 
min, persimoD, or pitrhuinon plum, is a native 
of America, but particularly of Viiginia and 
Carolina. The seeds of this sort have been 
frequently imported into Britain, and the trees 
are common in many niirserieg about London. 
It rises to the heijjht of 12 or 14 feet ; but 
generally divides into iiian> irregular trunks 
near the ground. In America the inhabitants 
preserve the fruit till it is rotten, as is prac- 
tised with medlars in England ; when it is es- 
teemed very pleasant 
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DIP, oV die boriziMi, is aa allowanoe made ranSoas joles, which it citl»r prepares itself 
In all BstMaomieRl obsanrations of altitude for or finds ready excavated, in the dry, stony, 
the heignt of the eye above the level of the and sandy deserts in which it resides. During 
sea. the dav it commonly remains in its hole : com- 

DIPHTHONG, in grammar, a double vowel, ing out at ni^ht for food and exercise. On the 
or the mixture of two vowels pronounced toge- approach of cold it is said to grow torpid for 
dier, so as to make one pliable. Rome time, reviving the change of wea- 

DIPHVSA, a genus orthe class and order ther. ^ ^ * 

diadelphia decandria. The calyx is half five- 2. Dipus jaculos, or alagtiigo, in its general 

cleft; legume with a bladder on each side; appearance perfectly resembles the common 
seeds hooked. Tliere is one species, a small or Egyptian jerboa^ but is considerably larger, 
tree of New Spain. It is uriucipally distinguished by tlie remark- 

DIPLOMA, an instrument or licence given able cilaracter of the hind feet, each of which 
by colleges, societies, &r. to a clergyman to has a pair of very conspicuous spurs, or addi- 
exercise the ministerial function, or to a pbysi- tional toes, situated at some distance above 
cian to p<^<^^8e the profession, the. after the front toes, and furnished with sharp 
passing examination, or admitting him to a claws. 

de^ee. ^ Of this species there are two supposed va- 

DfPPING needle. See Maonetism and rieties, agreeing in form with the anove-men- 
Nwigation. tioned, but ditlering in size, and in some de- 

DIPSACUS, TE VZEL, a genus of the mono- gree in colour ; but the ditferences are not such 
gynid order, in the tetrandria class of plants ; os to justify oiir considerinic them as specific 
and in the natural method ranking unner the cally distinct. The first of tiicse varieties is 
48th order, aggregate. The common enlyx is the Middle Siberian jerboo, which is of the 
polyphyllons, proper above ; the receptacle size of a rat, and has the thighs crossed by a 
paleaceous. There are four spec ies ; tlie most wJiite line : and a whitish zone or circle Rur- 
remarkable of which is (he dipsaciis fulloniim, rounding tlie nose. 

which grows wild in many parts of England. It is found in the eastern deserts of Siberia 
It is much used in. raising the nap uMn woollen and Tartary, beyond the lake Baikal. The 
cloth. For this purpose, tlie heads are fixed other variety is called by Mr. Pennant, the 
round the circumference of a large broad pigmy Siberian jerboa. It agrees in form with 
wheel, which is made to turn round, and the the other, but has no white circle round the 
cloth is held against Uiem. In the w'est of nose, and has a smaller tuft to the tail, the end 
England, great, quantities of this plant are cul- of which is pipped witli white. In size it is 
tivated for the use jubt mentioned. inferior to the middle variety. It is said to in- 

DIPTERA, in natural history, an order of habit the same places witli the laige or first 
iusecte in the Linmeau s}bteni. This order described kiiicL 

contains such insects as are furnished with two 8. Dipiis cafer, or cape jerboa, is by far the 
wings only ; such as flies, gnats, and a variety largest of all tlie jerboas, and is a native of the 
of other insects. Under each wing is a cla- moiintainouscountiy to the northof theCape of 
vate poiser or balancer, with its appropriate Good Hope. It is an animal of great strength 
scale. and activity, and will spring to the distance of 

DIPUS, lERBOA, a genus of qiiadrujieds of 20 or .30 feet at once. When eating, it sits 
the glires order. The generic character is, upright in the manner of a squirrel, 
front-teeth two above and belong: fore-legs 4. Dipus mendianas, or torrid jerboa, ac- 
very short ; hind-legs very long : clavicles in cording to Dr. Pallas, was first figured by Sebq, 
the skeleton. whose specimen appears to have been not fully 

1. Dipus sagitta, or common jerboa. It is grown. Specimens were brought to Dr. Pallas 
about the size of a rat, and is of a |>ale tawny- in the year 1770, which were token on the bor- 
A brown above, and white beneath ; and across ders of the sandy desert of Naryn, in 46\^ 
the unper part of the rump runs a dusky band, north latitude. The burrows or passages which 
The head is short; the ears tliin, broad, up they had formed in the dry soil, had a triple 
right, and rounded : the eyes large, round, and entrance, and were about an ell deep in the 
dark ; the /ore-legs about an inch long, with ground. The size of this species is between 
five toes to each femt ; the hind-legs are extreme- that of a rat and a field-mouse, 
ly long, thin, sparingly covered with short ha#, 6. Dipus Canadensis, or Canadian jerboa, 
and very much resemble those of a bird : the This minute species is thus described by Ge- 
hind fret have three toes each, the middle neral Davies, who had an opportunity of ex- 
longer than the rest, and all are furnished with aminiog it during his residence at Quebec, 
sliarp claws : there is also a very small spar or " Daring the time the animal remained in its 
back toe, with its corresponding claw. usual vigoar, its agility was incredible for so 

Tlr^ usual length of the common jerboa, small a creature, it always took progressive 
frdm nose to udi, is about seven inchbs and a leaps of from three to four, and sometimes of 
quarter: the toil is about ten inches long, ter- five yards, altliough seldom above 12 or 14 
uiinatod hy a fiattish tuft of black liair, with inches from the surface of the grass ; but I have 
a white tipb On each side tlie nose are situ- frequently observed others in shrubby placeiv 
ated several long hairs or whiskers. In and in the woods, among plants, where they 
ite^ attitudes auO manner of progression this chiefly reside, leap considerably higher. When 
animal resembles a bird : generally standing, found in soch places, it is impossible to takd 
like the kangarooiOi its hind feet, and leaping them, from their wonderfnl agility, and tlieir 
to a great distance. It principally uses the evading all pursnit, by bonnding into the tliick- 
fore-lega in feediog; polling io its mouth the estjpart of the covert they can find.” 
ears of corn, aiarvaMS other vegetable sub- DIRCA, a genns of the monogynia order, 
stances on which it feeds. It inhabits snbter- in the octondria class of plants^ and In the 
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nntnral method rankinfp imder (lie let order. 
veprecuIflB. There is one qmcies, a smal} 
throb of North America. • 

^ DIiySGTION, in mechanics^ signifies &e 
line or path of a body's motion, along which 
it endeavours to proceed, according to the 
force impressed up«ML 

DISA, a genos ^^he gvnandria diandria 
class and order.* The spauie is one-valved; 
petals three, the third less, two-parted, gibbous 
at the base. There are four species,^ herba- 
ceous plants of the Cape, with beautiful blue 
flowers. 

DISANDRA, a genus of the monog^ia 
order, in the heptandria class of plants. The 
calyx has se%en leaves ; the corolla is parted 
into seven, and flat; the capsule two-celled. 
There are two spepies, pretty tiailling plants, 
natives of Madeira. 

DISC, discvs, in antiquity, a quoit made of 
stone, iron, or copper, five or six fingers broad, 
and more tlian a foot long, inclining to an ov al 
figure, which was hurled in the manner of a 
bowl, to a vast distance, by the hflp of a 
leathern thong tied round the person’s hand 
who threw it, and put through a hole in the 
middli 

Di8C,Jn astronomy, the body and face of 
the sun and moon, such as it appears to us on 
the earth ; or the body or face of tl\e earth, 
such as it appears to a spectator in the moon. 
The disc in eclipses is supposed to be divided 
into 12 equal parts, called dints ; in a total 
eclipse of tlie luminaries, th^ whole disc is 
obscured ; in a partial eclipse, only a part of it 
See Astronomy. 

DISCORD, in music, a dissonant and in- 
harmonious combination of sounds, so called 
in opposition to the concord. 

DISCOUNT, a compensation for the ad- 
vance of money which is not due till after a 
certain period. The person advancing the 
money, had be retained it, might have made 
in the given time a certain rate of interest; 
therefore if he advances it for the use of another, 
it is equitable that he should be allowed the 
same gain us be would have made by retaining 
it in his ovv n hands during the time for which 
it is lent, llius, if a person is entitled to 100/. 
at the end of a >ear, and has occasion for the 
money immediately, the sum that ought to be 
given as an equivalent thereto, allowing 5 peR 
cent, interest, is 95/. 4s. 9}fll ; for the discount 
of 44 15s. 2]^. which is then retained, will, if 
improved at 6 per cent interest, amount at the 
end ot a year to 54 and consequently the 
lender having then 1054 wdll have mane tlie 
same gain as no would have made by retaining 
tlie money. This is the true principle of dis- 
count, according to which the tables published 
by Mr. Smart are computed ; but in commer- 
cial transactions, tlie general mode is, to de- 
duct fiom the sum to be discounted, the simple 
interest on that sum fbr the time for which it is 
advanced. Thus, if 1004 is payable at the 
end of six months, the disconnt deducted is 
34 10 & being the half of a year’s interest ; or, 
if 1004 is payable at the end of one month, the 
discount aeauctod is 8s. 4<4 being the twelfth 
part of a year’s interest By this means, al- 
tliough the legal rate of interest to be received 
for money lent is restricted to 5 per cent^ the 
person who employs his money in disconntiDg, 
makes a greater rate of interest, and the shorter 


periods are for Ivliich the 

greater his annual gains, in disccintiog biHa 
of exchange, the days of grace are included in 
the time the bill has to run, the disconnt being 
calculated to the day on which the money is 
receivable. * 

DISCRETE, or Ditgunct J^opttrtion, is 
when the ratio of two or more pairs of numbers 
or quantities is the same, but there is not the 
same proportion between all the four nnmbera. 

Discrete quantity, such as is notcontinnons 
and joined together. Such is a number whose 
parts being distinct units, caunert be united 
into one continuum ; for in a continuum, there 
are no actual determinate parts before division, 
hut they are potentially infinite. 

DlSjUNCl’lVE proposition, in logic, is 
tliat where of several predicafes we affirm one 
necessarily to belong to the subject to the ex- 
clnsion of all the rest, but leave that paihficular 
one undetermined. 

DISPENSARY, a charitable institution, 
very common in Ijondon and some other large 
towns of Britain. They are supported by 
voluntary subsenpHons, and each lias one or 
more physicians, surgeons, and apothecaries, 
who attend, or ought to attend at stated times, 
in order to presenbe for tlie poor, and if neces- 
sary to visit them at their own habitations. The 
poor are supplied with medicines gratis. Where 
these institutions are managed with care they 
are of the utmost importance to society, it 
being onqnestionably more for the comfort of 
the sick to be attended at thqir ow n houses, 
than to be dragged from their families to an 
hospital. 

piSl’ENSATORY, denotes a book con- 
taining the method of preparing the various 
kinds of medicines used in pharmacy. 8tich 
are the London, Edinbuigb, and Dublin Phar- 
macopsiHS. 

DISSECTION, in anatomy, the entting up 
a body with a view of examining the structure 
and use of the parts. See Anatomy. 

DISSEISIN, in law, is a wrongful putting 
out of him that is seized of the freehold, which 
may be effected either in corporeal inheritances, 
or incorporeal. Disseisin of tbjnn corporeal, 
as of houses and lands, must be by entiy and 
actual dispossession of the freehold. Disseisin 
of incorporeal hereditaments, cannot be an ac- 
tual dispossession, for (he subject itself is 
neitlier capable of actaal bodily possession nor 
dis[mi»session, but is only at the election and 
choice of the party injured, it) for the sake of 
ffiore easily tiying the light, he is pleased to 
suppose himself disseised. And so also even 
in corporeal hereditaments, a man may fre- 
quently suppose himself to m disseised, when 
he is not so in fart, for the sake of entitling 
himself to the more eosy remedy ojf an assise 
of novel disseisin, instead of tlie process of a 
writ of ^try. 

DISSIPATION, circle of, in optics, is.nsed 
for that circular space upon the retina, which 
is taken up by one of the extreme pencils or 
rays issuing from on object. ,To niiderstand 
thu, it is to be observed, that when the dis- 
tance of an object from the eye is too small or 
too great for perfect or distinct vision, the rays 
of each pencil, issning fiom the object, cannot 
be nnitea at a point on tiie retina, bnt beyond 
H, or before they arrive at the retina ; conse- 
quently, the rays of each pencil will occupy a 
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circular aUace apra tlie retiimf aod thia clrcte 
is called the circle of dissiuatiou, because th# 
rays of a pencil, instead of lieinff collected into 
central point, are dissipatea all over this 
circle. 

DISSOfiVfiNT, in general. wliate\er di^ 
solves or reduces a solid body into such mi- 
nute parts as to lie sustained in a fluid. 

DISSOLUTION, in music, is wlien a sound 
in the enharmonic jmnus is lowered three 
dieses; for thereby that genus is dissolved, 
and the music, or that interval at least, is chro- 
matic. « 

DISTANCE, in general, an interval be- 
tween two thi^, either with regard to time 
or place. See Ojbometry and Mensuration. 

Distance, in navigation, the number of 
minutes or leagues a mip has sailed from any 
given place or point 

Distance, in astronomy. The distance of 
the sun, planets, and comets, is only found 
from tlieir parallax, as it cannot be found either 
by eclipstm or their different phases, for from 
tne theory of the motions of tlie earth and 
planets wn know, at any lime, the proportion 
of tlie distances of the sun and planets from 
us ; and the horizontal parallaxes are in a reci- 
procal proportion to tliese distances. 

DISTEMPER, in painting, a term used for 
the working up of colours witli something be- 
sides water or oil. If the colours are prepared 
with water, thntkind.of painting is called limn- 
ing ; and if with oil, it iscnllea painting in oil, 
and simply painting. If the colours are mixed 
with size, white of eggs, or any such proper 
glutinous or unctuous matter, and not with oil, 
then they say it is done in distemper. In this 
manner the^ admirable cartoons at Hampton- 
conrt are painted. 

DISTICH, a couplet of verses making a 
complete sense. Thus hexameter and penta- 
meter verses are disposed in distichs. 

DTSTILLAITON, is properly a chemical 
process by which one body is separated from 
another, by takine advantage of the relative 
temperatures at wnich they assume the elastic 
form, and afterwards condensing' the- vapour 
in a separate vessel. For distillation on a 
small scale, the simplest apparatus that ran be 
used is the, common glass retort, with its ic- 
ceiver: next to this is the alembic which 
be made of tinned iron ; but if it is required to 
carry die process to ony extent, a stilly with 
worm, and suitable accompaniincntS will be 
necessary. As these inrmlements will be des- 
enbed under the article Laboratory, it may 
suffice to give here on example of the process 
as carried on in the regular distilleries of this 
country. The following is the method used 
by the Scotch distillers in the production of 
malt whiAy. 

In making malt wliieky, one part of bruised 
malt, with from four parts to nine of bariey-meal, 
and a proportion of seeds of oats corresponding 
to that or the raw grain, is infused in a niash- 
tnb of cast iron, with from 13 to 13 wine gal- 
lons of water, at Fhhr. for every buhliel 
of the mixed farinaceous matter. The a|^*tation 
then given by manual labour or machiopry to 
break down aniltf«qoally difluso the lumM of 
meal, constitutes the process of tnashinff. This 
oper^on continues two hours or upwards, ac- 
Mrding to the proportion of uninaited barley ; 
during which tlie temperature is kept up by 


the affii8*on*of seven or eight additional gallons 
of water, a few dejprees under the boiling tein- 
peratui^. The infusion, teimedfWort, having 
become progressively sweeter, is allowed to 
settle for two hours, apd is run oiT from the 
to, to the amount of about one-third the bulk 
of water emplored. Abou t eight gallons of 
more water, a little unoKIOCP are now ad- 
mitted to the residuom, infused for nearly half 
an hour with agitatioBk and then left to subside 
for an hour and a half, when it is drawn off 
Sometimes a third afiusion of boiling water, 
equal to the first quanta is made, and this in- 
fusion is generally res^RMl to be poured on 
new farina; or it is concentrated by boiling, . 
and added to the former liqu^i'B* In Scotlaiiu, 
tlie distiller is supposed by law to extract per 
cent 14 gallons of ^irits, ap. p. 0.91917^ or 1 
to 10 over proof, and must pay duty accordingly. 
Hence, his wori must have at least the strcnglii 
of 55} pounds of saccharine matter per barrel, 
previous to letting it down into the fermenting 
tun; and the law does not pennit it to be 
stronger than 75 pounds. Every gallon of the 
above spirits contains 4.6 pounds of alcohol, 
sp. gr. 0.835, and requires for its production 
the complete decomposition of twice 4.6 i>ou}i(fs 
of sugar zz 9.2 pounds. 

To prevent acetifleation, it is neflessary to 
cool the worts down to the proper ferinttnling 
temperature of 70° or 65° ns ranidly as possi- 
ble. Hence, they are pumped inimediafely 
from the masli-tub into extensive wooilcn 
troughs, two or three inches deep, exposed in 
open sheds to the cool air ; or fiiey are made 
to traverse the convolutions of a pipe immersed 
in cold water. The wort being now run into 
the fennenting tun, yeast is introduced and 
added in nearly equal successive portions dur- 
ing three days, amounting in all to about one 
gallon for every two bushels of farinaceous 
matter. The temperature rises in three or 
four days to its maximum of 80° ; and at the 
end of 10 or 12 days tlie fermentotion is com- 
pleted, the tuns being closed up during the last 
naif of the period. The distillers do not col- 
lect the yeast from their fernienting tuns, but 
allow it to fall down, on the supposition tliat it 
enhances the quantity of alcohol. 

In distilling off the spirit from tlie fermented 
wort or wash, a hydrometer is osed to ascer- 
J|ain its progressive diminution of strength; 
and when it acquires a certain weakness, the 
process is stopped by oiiening the stop -cock 
of the pipe which issues from the bottom of 
the still, and tlie spent wash is removed. There 
is generally introduced into the still a bit of 
soap, whose oily principle spreading on tlie 
snrtace of the boihng liauor, breaks the large 
babbles, and of course cnecks theiendency to 
froth up. 

DISTRESS, in law, is fhe taking of a per- 
sonal chattel, out of the possession of the 
wrong doer, into tlie custody of the person who 
la iqjured, to procure a satisfaction for the 
wrong committed. It is o£ two kinds : cattle 
for trespassing and doing damage, or for non- 
payment of rent or other duties. But the, most 
usual iqjury for which a distress may be taken.* 
is that of non-payment of rent 
DIVER, in ornithology* See Golymbds. 
DIVEROENT, or mvnrging Hnea, in geo- 
metry, are those ^lich constantly recede from 
each other. 
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Ditekobnt in opticf« m those which, 

g oing from a point of die visible object, are 
ispersed, and continaallj depart ope from 
another, in proportion as they are removed 
' from the object; in t«hicb sense it is opposed 
oconveigent. ,Sep Optics. 

DIVIDENDj^n a^metic, the number pro- 
posed to be divided mfo eqnal parts. It most 
always be grente# thanutlie divisor. 

Dividknd qf stocks, is a shore or proportion 
of the interest of stooks erected on public 
funds, as the South Sea, &c. divided among, 
and paid to, the pro|||etor8 half-yearly. 

DlVlNO,^tbe aitiffnct of descending under 
water to conmderabla depths, and abiding there 
a ( oropetent time. The uses of diving are very 
consiaerable, particularly in the fishing for 
pearls, corals, sponges. Sec. 

Various methods have been proposed, and 
engines contrived, to render the biisioess of 
diving more safe and easy. The gfent point in 
all these is, to fntnish the diver with fresh air, 
without which he must either make but a short 
«tav, or perish. ^ 

Those who di\e for sponges in the Medi- 
terranean, belp^ themselves by carrying down 
sponges dipped in oil in their months. But con- 
sidering the small quantity of air that can be 
contained in the pores of a sponge, and how 
much that little will be contracted by the 
pressure of the incumbent water, such a supply 
cannot long subsist the diver. And it has been 
found by experiment that a gallon of air in- 
cluded in a bladder, and by n pipe reciprocally 
inspired and expired^ by the lungs, kcomes 
nnht for respiration in little more than one 
m‘nute of time. For though its elasticity is 
bat little altered in passing the lungs, yet it loses 
its oxygen, and is rendered unfit for respiration. 

The original diving bell was a very imper- 
fect machine, affording the diver no supply of 
fresh air while under water. This dimcuky 
was first obviated by Dr. Hallev’s contrivance 
of an apparatus for lowering casKS of air. from 
which, by means of a pipe, the diver had a 
constant snppl]^ and was thus enabled to keep 
the water out of the bell, and to continue muen 
longer at the bottom. 

^veml improvements were gnidnallv made 
in the construction of this macoine, while the 
method ot supplying it with air continued nearly 
the same, nntil the method attributed to Mr. 
Smeaton, but claimed by others, was applied 
with great success. This improvement con- 
sisted of a strong leathern pipe, which was 
connected with the top of the bell to convey 
air into it from an air-pump placed either in 
a boat or on the shore. 

The celebrated Mr. Rennie has farther im- 
proved this principle by the application of a 
powerfnl doable barrelled air-pump. His div- 
ing belj is made of cast iron, having strong 
lenses inserted in it for the admission of li^ht 
Several workmen are enabled to descend u it 
together, and to carry on the operations of 
clearing the ground^ cutting adll blasting rocks ; 
and rearing structures of prodigious magnitude 
in deep water, with nearly as great faulty at 
on land. 

This bell may, by the aid of a vessel fitted 
up for the puipose, be moved about, and made 
to sweep over the bottom ; it has been llias 
osed in Plroiooth sound to discover ttke 
up old anchors, &c. 


It it bnt Justice to mentioM^iere iud on tho 
failure of Dr. Hiil1e>r*s divfiig belf In Dublin 
bay, oa which occasion two men lost their 
lives by the nell becoming entangled in its 
descent, the greater part of the wreck saved 
from the rich ship Belgiosa, wot taken iw by 
meant of a bell invented b^ the late Mr. Adam 
Walker. Its construction is extremely simple, 
and in many respeqts it resembles Mr. Ren- 
nie’s. We shall here add a brief desermtion 
of the ingeniously contrived diving bell or Mr. 
Spalding of ESdinburgh, represented in Plate 
iC Mr. Walker’s, which is represented on the 
same plate, requires no description after what 
has been said ahove. 

A B C D fig 3. represents a section of the 
bell which is made of wood, ee are iron hooks, 
by means of which it is sumeiided by ropes 
Q B F s and Q A £ e and Q S as expressed in 
me figure ; cc are iron hooks, to which are ap- 
pended leaden weights, that keep the mouth 
of the bell always parallel to the surfhre of 
the water, whether the machine is lighter or 
heavier than an equal bulk of water. By 
these weights alone, however, the bell •would 
not sink, another is therefore added, repre- 
sented at L, and which can be raised or 
lowered at pleasure, by means of a rope 
passing over the pulley a, and fastened to the 
sides of the bell M. As the bell descends, 
this weight, called the balance weight,' hangs 
down a considerable way below the mouth oi 
the bell. In case the edge of the bell is 
caught by anv obstacle, the balance^ weight is 
immediately lowered down, so That it may rest 
upon the liottom, by this means the bell is 
lightened, and all danger of oversetting is re- 
moved, for being lighter witliout the balance 
wyight than an equal bulk Of water, it is evi- 
dent that the bell will rise as far as the leng^ 
of the rope a6Sxed to the balance weight will 
allow it 

By another very ingenions contrivance, Mr. 
Spalding rendered it possible for the divers to 
raise the bell with all the weights appended to 
i^ even to the surface^ or to stop at any parti- 
cular depth as they think proper ; for this pur- 
pose. the bell is divided into two cavities, both 
of which are made as tight as possible ; just 
above the second bottom. £ F, are small slits 
on the sides of tlie bell throngli wiiich the 
water entering as the bell descends, displaces 
the air originally contained in its cavity, which 
flies out at the upper orifii o of the cock H. 
When this is done, tlie divers turn the handle 
which stops the cock, so that if any more air 
was to get into the oavity A£ F B, it could no 
longer Ss discharaed through the orifice H as 
before. When tl^ cavity is full of water, the 
bell sinks, but when a considerable quantity df 
air is admitted, it rises. If therefore the divers 
have a mind to raise themselves they turn the 
small bOck, by which a comtnmncation is^ 
made betw^n the upper and under cavities 
of the bell ; the consequence of this is, 
that a quantity of air immediately eoteis 
the upp^ cavity, forces ont a quantity 

water containea in it, and thus reodera^ 
the bell lighter by the tyhole weight of tim 
water which is displaced. Thus if a certain 
quantity of air is admitted into the upper 
cavity, the bell will descend very slowly; if a 
jireater quantity, it will neither asemm nor de- 
scend, but remain statipoary ; and if a huger 
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quantity W air be still a<1initto(l, it will rise 


to the top.'' 

Instead of wooden seats, nsed by Dr. Flat- 
ley, Mr. Spaldinz made use of ropes suspend* 
ed by hooks h, h, h, and on these ropes the 
divers may Sit without any inconvenience. 


The dilference of opinion that exists among 
philosophers on this point is not likely to be 
finally .removed so long os mankind remain in 
ignorance respecting uie immediate connexion 
between the existence of matter and (he great' 
first cause of its existence. The term tTifimte, 


flexible . ...-‘ongh which the air is admitted 
to the bell in the ascent and descent of this 
cask, the pipe is kept down by a small ap- 
nded weight, os in Dr. JTalleyS niachine ; 
is a small cock by which the hot air is dis- 
rhnrged. , 

Mr. Spalding is of opinion, that one nir^bar- 
rel, cajmble of containing thirty gallons, is 
sufficient for an ordinary machine. 

In fig. 1 and 2, are shown representations of 
a frame fur supporting a duing bell, and 
transporting it from ulare to place upon the 
water. Fig. 1, is a side elevation, and fig. 2, 
a section of it. The same letters refer to 
both figures. AD, fig. 2, are sections of two 
barges, such as are used upon the Thames, at 
London: D'GF, is a frame lying across the 
baiges, and supporting a beam, (1, from which 
hangs a strong nlock for the rope by which the 
bell, II, is suspended ; the other end of the 
rope goes round a windlass, a, with a rarhet 
wheel and click to raise and lower the bell as 
occasion requires : h d are smaller blocks, for 
the ropes to draw np the air barrels ; ej are 
rollers, turned by winrlies, fixed on the oppo- 
site barge to fhe windlass, a : the ropes^ are 
wound round these rollers in contrary direc- 
tions, and the winches come close together, so 
that one man can tom. them both at once, and 
when one rope descends, the other ascends, 
so as to give a constant supply of air to the 
divers under the bell H. When the diil^rs 
wish to come up,^ they give a signal to that pur- 
pose, and the windlass is tunied by men. until 
^o bottom of the bell is brought above water ; 
a small boat or raft is rowed under the^ bell to 
take the divers out : the same method is to be 
used to get them in, and this will be done 
without wetting them. Several small bells of 
very different tones should be fixed to th** 
beam O, and strings fastened to them should 
go into the bell for the divers to ring, as signal • 
to the workmen in the barges above. Tiio 
baiges should be well secured together by 
cross beams. * 

DIVISIBILITY, that properly by which the 
particles of matter in an tmdies arc capable 
of a separation, or disunion from each other. 

As it is evident that body is extended, so 
it is no less evident that it is divisible ; for 
since no two particles of matter can exist in 
iM same place, it follows, that they aro really 
distin<'t from each other, which is all that is 
■eant by l^ing divisible. In this sanse the 
least coaceivame particle most still be divisi* 
bie. since it will consist of parts which will be 
nelly distinct To illustrate this by a familiar 
inslaiice, let the least imaginable piece of 
matter be concei/ed lying on a smooth plain 
■nribce, it is evident the surface will not touch 
It eveiy where : thitiie parts, therefore, which 
it does not touch, maybe sup^sed separable 
from the others, and soon, as tar as we please ; 
and this is all tiinl is meant when we say mat- 
ter ia infinitely divisibla. 


- ^ - — , 

nation itself is limited. 

DIVISION, in arithmetic, one of the four 
fundamental rules, by which we find how often 
a less number, called the divisor, is contained 
in a greater, called the dividend ; the nnmber 
of times winch the divisor is contained in the 
dividend being termed the quotient 

Division, in the sea language, the third 
part of a tiei t of men of war, and sometimes 
the ninth part ; which last happens when the 
fleet is divided into thn*e squadrons: for 
then each squadron * distributed into three 
divisions. 

DIVORCE, a separation of two ek facU 
married togeUier, of which there are two 
kinds ; one a vincvlo matrimonii, from the v ery 
bond of marriage ; the other a mensa et thorn 
from bed and board. 

DIURETICS, in pharmacy, such medicines 
as increase the discharge of urine ; or which 
are snpposed to have a power of removing ob- 
structions in the urinary passages. 

DIURNAL arrh, the arch or number of 
degrees that the son, moon, or stars, describe 
between their rising and sHtiqg. 

Diurnal motion of a planet, is so many de- 
pees and minutes as any planet moves in 24 
hours. Hence the motion of ttie earth about 
its axis is called its diurnal motion. 

DOCK, iu maritime affairs, is an artificial 
basou, by the aide of an harbour, made con- 
venient either for the building or repairing of 
ships. It is of two sorts, 1. Di^-docK, where 
the water is kept out by great flood-gates, till 
the ship is built or repaired, when the gates are 
opened, and the water let in to float and launch 
her. 2. Wet-dock, a place where the ship 
may be hauled into, out of tho tide’s way, and 
so dock or sink herself a place to lie in. 

'BociL-yards, in ship-biiilding, are maga- 
zines of all sorts of naval stores. The mnci- 
pal in England are those of Chatham, Ports- 
mouth, Plymouth, Woolwich, Deptford, and 
Sheerness. In time of peace ships of war are 
laid up in these docks ; those of the first-rate 
mostly at Chatham, where, and at other yards, 
they receive from time to time such repairs as 
ore necessary. These yards are generally 
supplied from the northern powers with hemp, 

{ >icch, tar, rosin, &c. but as for masts, particu- 
arly those of the larger size, they are brought 
from America. 

DOCTOR, a person who has passed all tho 
degrees of a faculty, and is impowered to 
teach or practise the same: thus we say, 
doctor in divinity, doctor in physic, doctor of 
laws. • 

The title of doctor seems to have been cre- 
ated in the twelfth century, instead of master, 
by Peter Lombard and Qilbort Porreus, 
then the chief divines of the University of 
Paris. 

To pass doctor in divinity at Oxford, it is 
necessary the candidate have been four years 
batchelor of divinity. For doctor of luwsi, oe 
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.iRi9t have been seven years in the' nniversity 
to commence Batchelor of law, live years 
after which he may be admitiecl dftctor of 
‘ laws. • 

At Cambridge, to take the degree of doctor 
in divinity, it is required the candidate havq 
Heei) seven years batcllelor of divinity : tboug[h 
in several collgges tlie batclielor*s degree is 
dispensed with, and they may go out per 
safium, « 

DODARTIA, a genus of the didynamia 
angiospermia class uid order of plants, the 
flower of which conJBts of one rin^nt ^tal, 
with the upper lip erect and semibitid ; and 
the lower lip patent, twice broader than long, 
and trifid. There are two species, herbaceous 
plants of the East 

DODECAGON, in geometr>, a regular 
polygon, consisting of twelve equal sides and 
angles. 

DODECAHEDRON, in geometry, one 
of tlie Platonic bodies, or regular solids, con- 
tained under twelve equal and regular penta- 
gons. 

Its solidity is found hy multiplyii^ the area 
of one of the pentagons hy 12, and then tliis 
product hy one-third of the distance of the face 
from the centre of tlie dodecahedi on, which is 
the same with tlie centre of the circumscribing 
sphere. 

The side of a dodecahedron, inscribed in a 
sphere, is flic greater pai t of the side of a 
cube, iuscrilH'd in the same sphere, cut into 
estrenia and Mean prcmorf ion. If the diame- 
ter of the sphere be 1.0000, the side of the 
dodecahedron, inscribed in it, will be .35082 
nearly. • ^ 

All dodecahedrons are similar, and are to 
one anutJier as Uie < ubes of their sides ; tlieir 
surfaces are also similar, and therefore they 
are as the squares of tlieir sides. 

DODECANDRIA, the name of ihe^ llth 
class in liinmeiis's sexual s}stem, consisting of 
plants with Iterimiphrodite tlowcrs, that, ac- 
cording to the title, have twelve stamina. 

class, however, is not limited witli 
respect to the number of stamina. Many 
geneta have sixtetn, < igbieen, and even 


thirty-eight species ; most.of ttilse ire aaimgl 
' and natives ei^er of the East or West Indies. 
They are chiefly herbaceous, with twining 
stalks; the flowers are frequently in spikes, 
and axillary: the legnme is smooth, 

sometimes villqae, or prunient Mr. Millar 
affirms that he has cultivated more than sixty, 
besides many varieties. 

DOLIOCARPUS, a genns of the pol^dria 
moBomia class and order. The calyx is fiva- 
leaved; corolla three-petalled, plaited ; stigma 
subtrifid; berry globular, crowned; with the 
style, one-celleid, twevseeded. There are three 
species, shi nbs of Guiana. 

DOLPHIN. See DiJLPinNUs.' 

DOMBBVA, a genus of the class and order 
dicecia monadeljdiia. The male, calyx of the 
ament scales; corolla none ; aiitheis 10 or 12, 
without filaments. Female, calyx ^ ament 
with many germs; corolla none; stigma bi- 
valve, iineoiial ; seeds many, in a roundish 
strobile. There is one siiecies, a tree of 
Chili. 

DOME. See Arciiitecturr. 

DOMESDAY, is a record, made in William 
flie Conqueror's time, and now remaining in 
the Exchequer, fair and legible, consisting of 
two volumes, containing a survey of HlfUie 
lands ill England. It was begun by five 
justices, assigned for that pui^mse in each 
county, in the year 1081, and finished in lOSfi. 

DOMINICAL /e//er, in chronology, is that 
letter of the alphabet which points out in (bo 
calendar the Sundays tliroiighout the ve.u, 
tl.ence also called Siinday-letler. The disfii 
biitioii of days into weeks is made by the seven 
first letters of the alphabet A, B, ^D, E, F, G, 
beginning, at the first of January, To plaee tlie 
letter A ; to tlie second o{ January B is joined; 
to^e third C; and soon to tlie seventh, vvheie 
G is figured; and then again beginning with 
A, whi^ is placed at the eightli day, B will 
be at the ninth, C at the tenth, and so conti- 
nually icpeatiiig the scries of these wven let 
ters, each day of the year has one of them in 
the calendar. 

DON ATI A, a genus of the tri^niu order, in 
the triandria class of plants. There is one 


nineteen. 

DODECAS, a genus of flic trigynia order. 
In the dodecandria class of plants. 'I'be calyx 
is hulf-quadrifid, having the corolla above ; the 
corolla quiiiouetid ; the i apsiilc unilocular, con- 
joined witlitiie ciiljx. There is but one s|ic- 
cies, n shrub of Surinam. 

DODECATHEON, a genus of the mono- 
^nia order, in the jientiiinria ( lass of plants, 
!^.l in the natural method ranking under the 
21st imler, iweeiw. There is one species, the 
D. media, a perennial plant, a native of Vir- 
gini.!. 

DODO. See Dious. 

DODONiEA, a genua of plants of the oc- 
tandria monogynia class : it has no corolla ; the 
fruit is a roundish trilocular capsule, with pro- 
minent inflated angles, containing solitary 
seeds. There are two species. 

DOG, in zoo'ogy. See Canis. 

DOLICHOS, n genus of the decandria 
order, in the diadelpliia class of pl.ints ; and in 
the natural nietliod ranking under the 32<i order, 
imniiionacea*. Essential cliunH'ter: two parnl- 
.n olVmng calluses at the base of the standard, 
tompitissing the wings underneatli. There am 


species. 

DONAX, n genus of insects belonging to 
the order of vermes testacea. It is an animal 
of the ojsler kind: and the sheM has two 
valves, with a verj obtuse muigin in tlie fore- 
{Mit. There lire 10 s|)eci«‘s, principally dis- 
tiiiguished by the figure ol tlieir shells. 

DORiENA, a genus of the penfandria 
nionpgynia class and order. There is one 
s|H*cie8, a dwarf tree about six feet high, a 
native of Japan. 

DORIC order, in architecture, the secoud of 
the five orders, being that between the Tuscan 
and loqic. See Architecture. 

Doric dialect, in grnmiiiar^ one of tlie five 
dialects, or manners of speaking, which were 
principally in use among the Greeks. 

DORIS, a genus of insects, belonging to 
the order of vermes testacea. There are seve- 
ral species. The argo, or lemon doris, has an 
ova] body, convex, marked with nuiuerona 
punctures, of n lemon colour, the vent ^set 
with elegant ramifications. It inhabits differ- 
ent parts of our seas, end is pro|>erly called 
tlie sea-lemon. 

DORMANT, ill heraldry, is used for tie 

. P a 
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posture o| % lion, or uny other beait. King DRABA, a fi[enas of the nUouloaa order, in 
aloDg in a sleeping atlitnde, with the head on the tetradynamia class of plants, and in tlie 
the fore paws; by which it is distiqguiahed natural 'method ranking under the 39th order^ 
from the conchant siliquosae. There are nine species ; of which 

DORMOUttE, in aoology. See Mus, and the only one worthy of notice Is the vema, or 
SciURUS. early whitlow-grass. K has naked stalks, with 

DORONICUM, Ante; a genus of leayes a little serratedii The blossoms are 

the polygamia superflua order, in the synge- white, and at night the flo^^rs hang dAm 
nesia class of plants ; and in the natural It grows on old walls and bankiL It is 
method ranking under the 49th order, compo- one of the earliest-flowering plants we have, 
site. There are three species ; of which the and is good to eat as a sala J. 
only one worthy of notice is the pardalianches, DRACiENA, a genus of the mon^nia 
with obtuse heart-sha^d leaves. It grows order, in the hexandna class of plants. There 
naturally in Hungary, and on the Helvetian are 14 sMcies, most of them having the habit 
mountains ; but is frequently preserved in the of the palms, and one of them at least (the D. 
English gardens. • It nas thick fleshy roots, draco, which is a magnificent plant, or rather 
which divide into many knobs or knees, send- tree) aflbrding a red powder, like the eastern 
ing out strong fleshy fibres which penetrate dragon’s blood. 

deep into the grouna; (com these arise in the DRACHM, a Grecian coin, of the value of 
spring a cluster of heart-shaped leaves, which 7ldl Drachm is also a weight used by our 
are hmry and stand upon footstalks : between physicians ; containing just sixty grains, three 
these arise the flowerstalks, which are chan- scrupleB^ or the eighth part of an ounce, 
nelled and hairy, nearly three feet high, patting DRACO, tlie aragon, in zoology, a genus 
out one or two smaller stalks from the side, belonging to the oraer of amphibia reptilia ; 
Each stalk is terminated by one large yellow the cnaracters of which are these : it has four 
flower. The plant multiplies very fast by its legs, a cylindrical tail, and two membranaceous 
spreading roots ; and the seeds, if permitted wuws, radiated like tte fins of a fish, by j^ich 
to scatter, will produce plants wherever they it is enabled to ^ but not to any gremdis- 
happen to fall. tauce at a time. There are two species. 

dorsal muscles, are the muscles of the ]. The volans, or flying-dragon, with the 
back and loins, which are for the most part wings entirely distinct from the fore-legs. It 
common. is found in Alnca and the East Indies. 


DORSIFEROUS plauls. among botanists, 3. The pnepos, with the wings fixed to the 
such as are 6f the capillary kind, without fore-legs. It is a native of America. They 
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back-sid e of t heir leaves. 

DORSTRNIA, contraysrva; a n^nns of the 
monogynia order, in the tetrandna class of 
plants ; and in the natural method ranking 
under the 53d order,, scabridie. There ty^re 
eight species, all of them low herbaceous 
plants, growing in the warm countries of Ame- 
rica ana China. 

DOUBLE -cos^, in husbandry, a term used 
by the farmers for that method of sowing that 
does not dispense the necessary quantity of 
seed for a piece ofland at one sowing, but re- 
quires going over every place twice. 

DO in carpentry, is the manner 

of fastening boards together by letting o-^e 

S iece into another, in tlm form of the tail of a 
ove. The dovetail is the strongest of joint 
ings, because the tenon, or piece of wood 
whira is pnt into the other, goes widening to 
the extreme, so that it cannot be drawn out 
again. 

DOUGLASSIA, a genns of the class and 
order polyadelphia polyandria. There is one 
species, a shrub of Gmana. 

DOwER, the portion which a widow has 
of the lands of her husband, after his decease, 
for the sustenance of herself, and the education 
Ofherddldren. 

To the consummation of dower^ three thiims 
are necessary, viz. marriage, seisin, and the 
husband’s deatii. 

DOWN, thff shortest, smoothest, softest, 
and most delicate feathers of bird^ particularly 
geese, docks, swans; growing on their 
neck and part oi the stomach. Down is a 
commodity of most countries ; but that in most 
repute for fineness, lightness, and warmth, 
comes from Denmark, Swedei^ and other 
Dorthem countries. 


upon flies, ants, and small insects. 

DBA.CO voUms^i^ meteorology, a fiery exha- 
lation, frequent in marshy and cold countries. 
It is most common in summer; and though 
principally seen playing near the banks of 
rivers, or in boggy places, yet sometimes 
mounts up to a considerable height in Uie air, 
to the no small terror lf|the amazed beholders ; 
its appearance being tiiat of aii oblong, some- 
times roundish, fiery body, with a lung tail. 
It is entirely harmless, frequently^ sticking to 
the hands and clothes of people without injur- 
ingthem in the least 

Draco, in astronomy, a constellation of the 
northern hemisphere, the stars in which, ac- 
cording to Ptolemy, are 81 ; according to 
^cho, 82 ; according to Hevelius, 40 ; accord- 
ing to Bayer, 33 ; and according to Mr. Flam- 
steed, 80. 

DRAGOCEPHALyM, dragon’s bead, a 
genus of the gymnospefmia order, in the didy- 
namia class m plante There are 16 species, 
most of them herbaceous, annual, or perenqml 
plants, from 18 inches to three feet hi^, 
mostly with entire leaves and spikes of small 
monopetalons flowers, of a bine, white, or pur- 
ple colour. The D. canariense is well known 
by the name of balm of Gilead. 

DRACONTIUM, dragons, a genus of the 
polyandria order, in the gynandria class of 
plants, and in the natural method ranking 
under the first order, jpalmfc. There are fi«e 
species, all natives of the Indies. ^ The only 
one which makes any appearance is the uen- 
tusum, with leaves having holes, and a climbing 
stalk. ^ Ttiis is a native of most of the West 
India islands. 

DRAINING. See Agriculture. 

DRAMA, a poem containing some certain 


on^ and representiQg a tine pictore of hn- 
man life, for the delict and improrement of 
mankind. • 

Th^ principal speciea of the Drama are two. 


it, to prevent the cokraia. whtfn M wet npoai 
the paper, from canaing it to swelrnp, eo ao to 
be aiieven. The shn^eet sort is made of a 




daal-boaidf framed square, with a i^ng piece 

upon 


^ imA wiiAUK, in commerce, certain duties, 
either of the customs or of the excise, allowed 
upon the exportation of some of our own 
manufactures: or upon certain foreign mer- 
chandize that has paid duty on importidion. 




or witb jpastei which is the better method. 

Tbe best kind of drawing-boards, however, 
are made with a frame and a moteable pannel. 
upon which the paper is sin^p put wet, and 
then forced into the fram^where it is confined 
by wedges at the back. This strains equally 



representation and just symmetry of forms ai^ 
proportions; whence a painter or sculptor is 
said to know much or little of drawing, ac- 
cording to his skill in these respects ; and in 
like manner a figure of a man or other animal, 
a building; or any other object represented, is 
said to be in drawing or out of drawing. Draw- 
ing may justly be considered as the basis of 
painting; for it is but labour lost. When the 
painter endeavours to disguise 1^ ingenious 
artifices of colour, the defects of iorms which 
are fundamentally incorrert and incoherent 

Drawing: a representation of obiects on 
paper, by means of chalk, lead, charcoal, 
craj^i, or common ink, or of Indian ink, or 
water-colours. When the latter method is 
used, it is called a washed or coloured drawing. 
This mode has of late years been improved in 
a singular degree, and it is at present practised 
with unprecedented excellence. 

Drawing, art of. The art of delineating 
objects on the surface of any substance what- 
ever. The fundamental part of this art is a 
knowledge of geometry and perspective r the 
study of^th is therefore the first step towards 
the attainment of the art of drawing. See 
Geometry and Perspective. 

The surest mode for the attainment of exceU 


may dry it at the fire ; and it also looks much 
neater. These drawiqg-boards may be bought 
at most colour-shops. It is necessary to men- 
tion, that all the angles of drawing-boards 
should be exactly square. 

Parallel rulera are for drawing parallel 
lines very readily ; the best kind of parallel 
ruler is the rolling one, invented by Mr. 
Eckhardt 

T-eq^ea are rulers made in the form of the 
letter T, which are used with the drawing- 
boards ; the short end, called the stock, being 
wplied to the edge ot the board, so as to slide 
forwards and ba^ wards, while the long pai t, 
called the blade, is used for drawing lines by. 
These are more convenient than parallel rulers, 
when a drawing-board is used, as by them you 
draw lines at right angles to each other at 
once, without using the compasses. 

DtvtdmQ-oommaaaea are instruments of brass 
and steel, for dividing lines^afill laying down 
measures from scales, Iec. They are genenilly 
sold m cases, containing also a steel pen, for 
drawing lines cleaner than can be done by a 
cominon pen, which is very useful where neat- 
ness is required ; and points with a black-lead 
p^il, for putting into the compasses, when 
circles are to bo described. 


lenre in drawing, is to begin with such plain These cases afro contain scales of equal 
geometrical figures, a^uuares. arches, circles, parts, sectors, and protractors for laying down 
ovals, cones, and cylMers, which wUl be use- angles. 

fnl in numerous forms of similar proportions ; , Black-lead pencils are indispensably neces- 
and having acquired sufficient facility and rea- sary, and they are to be had of various degrees 
diness in these figures, then to give^to every of hardness, and different depths of shade, ac- 
object its due light and shade, according to its cording to the purpose for which they are 
concavity or convexity, so as to convey the wanted. 

perfect idea of the elevation or depression, IntMan int. This substance comes from 
nearness or distance, of every part China, where it is used for common writing. 

From this, the next step is tne imitation of which ii there performed with a brush instead 
the forms of fruits, with their leaves ; of flowers, of a pen. It is a solid substance, of a brownish- 
herbs, trees of ^ arious kinds, &c. black colour ; and the composition is not known. 

The third step is the representation, in the but is coqjectnred to be the gall of a species of 
same manner, or beasts, birds, fishes, &c. See. cnttle-fish. When gronnd np with water upon 
From this the student may proceed to the a clean tile or earthenware plate, it may be 
imitation of the human figure, beginning, as made either lighter or darker, as required, by 
bdfore remarked, with its various parts, as the adding to it more or less water. The best k 
eye, month, hand, foot, ficc. Stc . ; and Uien the dian ink is always stamped with Chmese cha- 
head, orai, leg, trunk j and lastly, the whole racters, breaks with a glossy fracture, and f^ls 
fiffnre, carefully observing all its proportions. * smooth, and not gri^, wtien rubbed against 
When he is snfficiently master of the naked the teeth. An inferior kind is made in this 
form, let him proceed to the study of drapery, country, but it may be easily known by Its 
learning how to clothe a figure, so as to give it grittiuess. S^ia is now very much used in 
every advantage of ornament, without inteimp- preferrace to Indian ink. 
tion of its air and motion, grace or symmetiy. Hair-pencila are made of camels* hair, put 
To these acquisitions are to be added his into a goose or swan’s quill. .To choose these, 
study of architecture, landscape, and dl inani- mofrten them a little in the month, and if they 
mate objects, or still life. como to a point without splitting, they are 

The implements and materials most requisite good ^ if they do not, they 'are not fit fer draw- 
for drawing are : lOg with. 

Drawing-boards for fixing the paper nppn, Chareotd is used foi slightly sketching the 
ao that it may not shift, ond also for stiainuig outlines of figures, in order to get the proper- 
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tions pre^l'iu to makiof a drawing io chalk. Drawing qfAowers^ fiiata, ireea, ficc. — 

The best c^rcoal for tm« porpoie is that of first advance in art is so easy as to require 
the willow ; it is cut into slip8» and the strokes little else than strict attention to imitate the 
made with it may easily be fobbed out with a objects placed before the eye,^ observing well 
feather of goose's or duck's wing. those particularities which give the peculiar 

Blaok’chaUeiB a fossil substance, resembling character of each, and mark the distinctness 
alaty coal, which is rat into* slips for tewing, of the several species. In trees especially 
It is generally used in an instrument Silled a care is to be taken that the oak, ash, elm, &c. 


fVCCCOJT-P/ICCW IS a 1UK91I BUUBtauvc, nuu ■iiuia. uaaMu«.i.uiro7 

slaty coal, which is rat into* slips for tewing, of the several species. In trees especially 
It is generally used in an instrument Silled a care is to be taken that the oak, ash, elm, &c. 
port-crayon, which is made either of steel or may each have its proper aitfi distinct trunk, 
brass. It is much employed for drawing bonghs, and foliage, in such a manner, that it 
figures, and is the best sob^nce for this pur- shall be no more possible to mistske one kind 

I. • j ; r 1 ...*... ... .A., .I.....'.* 4k.. u 


of the former. nate tonus, wnicn, altnoiwli^ tney denote a 

For mellowing and softening the shadows tree in general, do not decide its species, 
into each other, when black chalk is used, Dramng beasts, birds, fishes, &c.— In 
stumps are necessary. They are pieces of this step the student must not only rtudy the 
soft leather, or blue paper, rolled up quite forms of each class of the several animals, in 


tight, and cut to a point. the same manner as, in the preceding smge. 

Whits chalk is used, toother with black, he studied those of trees, but be must begin to 
for laying on the lights. This is different from observe tlic varieties of form, induced by the 
common chalk, being much harder. Tobacco- motions of the muscles, in all the actions of 
pijie clay will answer the purpose. the head, body, or limbs, as well bb the ex- 

Bed chalk is a fossil substance of a red pression of face, characteristic action, and 
ochre^ coloni, which is sometimes used for every other circumstance which disti^ishes 
drawing, but not so ninch now ns it formerly these from inanimate ol^ects. In drawing 
was, the black being preferred ; however, the beasts he will bedn to nnd the ueces8% oT 
red4)eiDg cheaper, will do very well for some acquiring a general knowledge of anatomy, 
pn^ses. The student who is nnacquainted witn the 

Vrau'inp-paper. Any paper that will do for form and constniefion of the several bones 
writing will do for drawing; but as the wire which support and govern the animal frame, 
marks in common writing-paper are injurious, or does not know in what mode the muscles, 
paper made without any wire-marks, called moving those bones, are fixed to them, can 
wove-paper, is generally used for tliis purpose, make nothing of what appears of them through 


the same manner as, in the preceding stage. 


It is iiiadf* of various 'sizes and thickness. the integnraents with which they are covered, 
MidMe-tint paper, is paper of a brownish or ivhich appearance, however, is the object of 
of a grev colour, which is used for drawing his pe ncu. • 

upon witn black and wliite chalk. Beinx of a Drawing the human figure , — ^The study of 
[1<irk colour, the strokes of the white chail |re the human figure has always been considered 
distinctly seen : and it saves time in making by artists as the most important part of the 
drawings, as the tint of the paper answers for art. It is the iqost difficult, and is by many 


drawings, as the tint ot the raper answers lor 
the hall-shadow, so that all that is necessary 
to be done is to lay in the dark shadows and 
the lights. 


considered as contribato|U| the most of any to 
general improvement ;i|H>ugh there are some 
who carry this idea to too great an extent. 


We i)roce<*d to gi\e directions for the prac- affirming, that a person who can draw the hu- 
tice of these rules, and the use of the materials man ligiire well, can draw every thing Im- 
which have been mentioned. sides. Bat tlus, it is well known, is not the 

Mechanical Dratiing . — In giving instni. - case, there being many artists who can draw 
tions Ibr tlie study uf drawing, attention must the figure very well, who cannot draw land- 


wliich the student wishes most to apply him- In learning to draw the human figure, it is 
self If his object be the study of arcoitectare, necessary to Mgin with each of the parts se- 
machinery, plans, elevations, sections, &c. then parately, and after sufficient practice in that 
geometry will form tlie foundation of all his way, to proceed to put them togetiber in fiic 
future acquirements. The study of perspective complete fignre. For instance, tlie head beipg 
iiccessarily follows, and with these two sciences the most imptfrtant part of the human body, it 
he must be intimately acquainted. To these should be studied first For this purpose, the ^ 
lie must add a tiiorougn knowledge of the doc- student should copy the best drawings he can ' 
trine of shadovM, which is best acquired by procure of the eye, month, nose, and ear, se- 
stndyiug from models. parately and on a large scale ; and ofihese a 

1 lav mg completed the outlines, Indian-ink is front view, profile, or side view, oblique view, 

&c. 

The false lines of the black lead may be re- 
moved by the b^an robber ; bat the student 


lie mnst add a thorongn knowledge of the doc- student should copy the best drawings he can 
trine of shadows, which is best acquired by procure of the eye, month, nose, and ear, se- 
stndyiug from models. parately and on a large scale ; and ofihese a 

1 lav mg completed the outlines, Indian-ink is front view, profile, or side view, oblique view, 
used for shadowing, as it may be dilated with &c. 

w ater, so as to be of any required darkness, The false lines of the black lead may be re- 
and ibay be softened off, where the objects re- moved by the Indian robber ; bat the student 
^rc it, with water only and a hair-pencil, most as sparing as possible of fiiis, as it is 
This branch of tewing we consider as S use- more improving to endeavoor to draw every 
till rather than bn ornamental art. It should thing correct and decided at once, 
be learned by every person, as nnawering tlie The shadow's may be laid on by drawing 
same purposes wi«# writing, bat in a much parallel rurve-lines^ according to the situation 
more perfect manner, in those cases to which of the part, crossing them occasionally, and 
it is apidicahle. This is particularly striking softening them in more delicate lines^ 
in descriptions of apparatus, and machinery of where necessary. 

ev«i y kind. All the parts of a humab figoro are composed 
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of curved surfaces ; no ftraight Hues are ever 
admissible^ but every line should hnVe a grace- 
iul turii. Care should be taken that^io lines 
ever dkos*! each other at rkht angleSj which 
gives a disamreeable net-like appearunce ; 
neither slioulcT the crossings be too oblique, as 
then they are confused ; a proper medium^ will 
be acquired b]r the study of drawiuM or 
prints. Sometimes the shaaows are rubbed 
in with a stump, which is a very expeditious 
way, and produces a fine effect ; but it should 
be used with discretion, as it is better to exe- 
cute the shadows in a clear and regular man- 
ner by soft Fines. Care should he taken not 
to moke the lines harsh and hard, like those of 
an engraving ; toey should be softer and more 
mellow. On this account, drawings are much 
bettor to learn from than prints, as, by copying 
the latter, the student is very apt to acquire a 
dry and hard manner. But we particularly 
caution him to avoid copyine with a pen all 
tlie^ lines in engravings used for the shadows, 
which some. Who have not been accustomed to 
see good drawings, are apt to do. 

In coppei -plate engravings, there 
other means of producing shadows than b^ 
lines, at least with an equal effect ; but this 
arises from the nature of the process : and in 
drawing, which is of a very diflerent nature, 
there is not the same nccessitv for them. In 
general it should be observed, that the less 
labour there appears in any drawin{|[, the bet- 
ter it is ; and that though eveiy possible pains 
should be taken to make drawings or paintings 
excellent, yet this labour should be always dis- 
guised ns macb as possible, and the whole 
should appear as if executed with the greatest 
ease. 

The way to avoid mediocrity is by the study 
and imitation of beautiful productions, or, of 
the most finished translations JhsA have been 
made ftom thtuii ; for ^we m^ call beautiful 

K pints. fiCt „ ipughtsman study the 

imds of Rnffaelie, am to will not see without 
disgust the sordid figures of indifferent 
painters. 

llavinfi: copied frequently the parts of a 
face, he is next to proceed to the entire head, 
drawing first a front \ iew, then a profile, a 
throe-quartor, niid so on, varying it in eveiy 
possible diieition, (ill be is thoroughly ac- 
quainted with the appearance of all toe prin- 
i ipal lines in every situation. 

The young artist, ought, if practicable, to 
visit toe Royal Academy, or any other public 
school for drawing, where he will see, at a 
glance, how the ught should be disposed, to 
draw with effect; if that is impossible, he 
must remember to throw one light downward 
on toe object, whether it proceeds from the 
day or a candle ; and that he cannot too strictly 
attend to the true proportions of the body and 
limbs, QB nothinp^ is more dimsting than a 
want of proportion in these. To present his 
tiilling into snob errors, let him observe, (hat 
tn a well-formed person, bis arms extended 
make a distance between the extremities of 
toe middle fingers equal to bis length; that the 
face eoDsists of three exact divisions, from toe 
hair on the forehead to the eyes, from the eyes 
to the bottom of the nose, and from toat to the 
chin. The whole figure is ten faces in 
lenpth; from the chin to the collnp-bone is 
twice the length of the nose, tliencc to toe 


•lowest part of the breast one %ic4 from that 
to the navel another, to the groin one, to the 
upper part of|he knee two, the knee is halfa 
face in length, from the lower part of which to 
toe ancle is two faces, and henci^ to the sole of 
the toot is one half. Measuring from the ex- 
tremes ^tho breast, the breadto will be fonod 
to contain two frees, and the bone of the arm 
from toe shoulder to toe elbo\^ toe same uiim- 
ber ; toeoce, including part or the hand, two 
frees; and from the shoulder-blade to tlie hol- 
low bkween toe collar-bones, is one face. The 
thumb is the len^ of the nose ; from toe com- 
meucemeut of toe hand to the middle of the 
arm is five lengths of the nose ; and from toe 
pectoral muscle to the same place is four. The 
great toe is of toe length of the nose, and the 
sole of the foot is the sixth part of the lengto 
of toe fi^re ; the hands are dodble their 
breadto in lenxth, and when extended they 
are exactly the length of toe face. 'Hie breadth 
of the limbs varies according to the state of 
health in the body, and the particular situation 
of the muscles wneuever moved. 

The proimrtions of children are generally 
thus ; three heads in length from the crown 
the head to toe groin, and thence to the sole 
of the foot two, one head and a half between 
the shoulders, one, of toe body between the 
hips and annpits ; the breadth of tlie limbs 
should be ascertained from a healthy child. 

It is impossible to draw a perfectly beautiful 
figure from any one person : the most skilfal 
statuaries and painters, sensibfr of this fact, 
have composed their fioegt works from difier- 
ent subjects, as it is very common for the pos- 
sessor of a truly Grecian head to have a de- 
tormed trunk, or another to have graceful 
limbs and the face of a gorgon. To draw a 
figufre correctly, the intended length should be 
marked, and all the preceding admeasurements 
strictly adhered to, bc^uing the sketch on the 
left hand, with tlie head, following by the shoul- 
ders, tlie trank, the leg most in action, then the 
other, finishing with toe arms, ana makiim the 
oatline perfect before any part is finished; as 
we may imagine a living or plaster model placed 
before the student, that will serve better for 
improving him than any written instructions, 
but he will find the greatest difficulty in correctly 
copying tlie eyes, month, ears, hands, and feet, 
and should consequeutly be particularly careful 
when employed on those parts to which rules 
are utterly ini^Iicable. . 

Drawing <g J^egyery . — In tlie art of clothing 
toe figures, or casting the drapery elegantly 
upon them, many things are to be observed. 
1. The shape and proportion of the part or 
limb, which the drapery is snpposed to cover, 
must appear, at least so far as art and proba- 
bility will permit 2. The drapery must not 
sit too cl^e to toe parts of the Imdy, but seem 
to flow round, as it were to embrace them, yet 
so as that toe figure may be easy, and have a 
five motion. 3. The araperies which rover 
those parts that aie exposed to great light, 
must not be BO deeply shaded ^s to seem to 
pierce them; nor should those members be 
crossed by folds that are too strong, lest by 
toe too great darkness of their shades toe limbs 
look as if they were broken. 4. The great 
folds must be drawn first, and then stroked 
into lesser ones ; and great care must be 
taken that they do not cross one another im- 
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properiy. a Fulda. in gcnpral, sLoulil be 
lai^, and as few as possible : but they must 
be mater or less according to the qiiantityand 
qu^ity of tlie stuffs of which the drapery is 
siip|) 08 ed to bb made. The quajity of the 
sons is also to be considered in the drapery. 
6. Suit the ^mients to the body, and make 
them bend with it, according as it stands in or 
out, straight or crooked, or as it bends one 
way or another; and the closer the mrment 
fits to the body, the narrower and smaller must 
be the folds. 7. Folds well imagined give 
much spirit to any kind of action : because 
their motion implies a motion in the acting 
member. 8. An artful complication of foldd 
ill a circular manner greatly he!])S the fore- 
shortenings. 9. All folds consist of two 
shades and no more ; which you rnay tnni with 
the garment at pleasure, shadowing the inner 
side deeper, and the outer more faintly. 10. 
The shades in silk and One linen are very 
thick and small, reouiring little folds, and a 
li^^ht shadow. 11. Observe the motion of the 
air or wind in order to draw the loose apuarei 
all flying one way; and draw that ])ari of* the 
{mrinent that adheres dost at to the body be- 
fore you draw the looser purl that flies off trom 
it, lest, by di a wing the loose part of the gar- 
ment first, you mistake tlie position of the 
figure. 19. Rich ornaments, when judiciously 
and sparingly used, may sometimes contribute 
to the beauty of draperies; but such orna- 
ments are far below the dignity of angels or 
heavenly figures ; the grandeur of whose dra- 
peries ought rather to consist in the boldness 
and nobleness of the folds, than in the quality 
of the stiitf, or tlie glitter of ornaments. 13. 
Light and Hying draperies are proper only to 
figures in strong motion, or in the wind : but 
vmen in a calm place, and free from violent 
action, their draperies should be large and 
flowing. ^ 

Drawing of landscapes , — Hav ing made him- 
self master pf the principal difficulties in per- 
fective, the artisi should next copy some good 
drawings ; and here it is of great importance 
that what he copies should be very excellent ; 
for it is an aosiird notion, that indiffermt 
drawings will do to begin with, or to bniig 
the hand in, us it is termed ; but, as a great 
master justly ulcterves, the most likely effect 
these can produce, will be to put the hau** 
out. 

In choosing (^nwings to copy for beginners, 
paiticular attention snould be paid to select 
those where the outlines or rorms of the 
objects are distinctly and correctly drawn, and 
not those in which a good effect only has been 
principally aimed at The first thing to be 
studied is, to be able to express with the 
black-lead pencil, the forms of all sorts of ob- 
jects; and till tliis is attained, no attempt 
should be made at finished drawings.^ 

Black lead is the most useful material for 
drawing the outlines of landscapes, which are 
best executed with this alone, and should not 
be gone over jifterwords by the pen, which, 
generally gives an appearance of hardness. 

Indian ink along^hould be used for the sha- 
dows till the stuimt has advanced very con- 
siderably; nor till then should colours of any 
kind be used. Begunners are always desirous 
of producing pictures and making coloured 
drawings: but nothing is more hurtful than the 


practisinjsr this too early. The first thing to bo 
learned is, to draw forms correctly ; next, the 
mode Of shadowing objects truly; then tlie 
general light and wadow of a orawing, and, 
with this, good composition. All this is best 
learned by using black lead, black chalk, 
white chalk, Indian ink, and these separately 
or combined, according to ^ the taste of the 
student ; but he should never think of 
colours till be has made very considerable 

lie fewer colours that are used in a drawing 
the better, as haimony is most easily preserv- 
ed, and by the mixture of a few, every possible 
tint may be obtained. 

The best sort of watercolours are those 
mixed with gum and made up into cakes, as 
these may he used by rubbing upon a tile, in « 
the same manner as Indian ink. 

GEMfiUAL RULES. 

Correctness of outline , — This is the first 
point to be attained, and can only be the result 
of patient diligence and long practice. To 
piin the fire use of the pencil or port-crayon, 
let the student accustom himself to hold it fir- 
mer from the point than a pen is held in writ- 
ing, by which means he will have the full * 
command and direction of it. In drawing 
figures in Indian ink, the use of the pencil is 
to draw the first sketohes or outlines ; ns any 
stroke or line that is amiss, luay in this bo 
easily rubbed out ; and when >ou have made 
your sketch as correct as you can with the 
pencil, you may then draw carefully the best 
outline you have got, with your crow-quill pen 
and ink. The ink made use of for this pur- 
pose, must be Indian ink ; being moch sof^r 
than the other, and not running ; and by mix- 
ing it with water, it may be made to any de- 
gree of strength .and used in a pen. After 
using the ink.^pMi may wipe out the pencil- 
lines by nibbing the^iece gently with 4lie 
crumb of stale bread." Having thus got the 
outline dischaiged ; the next Uimg is to shade 
the figures, as directed ; eitlier by drawing 
fine strokes with your pen, where it requires 
to lie shaded, or by washing it with Indian ink. 
As to the rule and compasses, they are never 
or larely to be used, except in measuring (he 
proportion of your figures, after you have 
drawn them, to prove whether tliey are right 
or not ; or in houses, fortifications, and other 
pieces of architecture. 

Red lead and red or black chalk are used 
in the same manner aa black lead^ White 
chalk and tobirro-pipe clay are used in height- 
ening or giving strong lights, and in drawing 
on coloured paper, ^stils or crayons are 
any colours, mixed with tobacco-pipe clay, 
which, while soft and in the consistency of a 
paste is rolled up in pieces, about the thick- 
ness of n quill, and two or three inches in 
length, and then dried : they are generally used 
on coloured paper ; and the colours are rubbed 
and wrought one into another in such a man* 
ner that no strokes appear, but the whole 
looks as if done with a brush. 

Of the general distribution of lights and 
sfmd/es.—kA soon as the learner has made 
himself acquainted witli the drawing of forms, 
his next endeavour must be to learn the art or 
disposing the light and shade of every object 
properiy. The best rule for doing this is, to 
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eonsider (W>in what point, and in what direc- 
tion, the iight falls upon uie oluecta which ho 
is delineating, and to let all his lights imd 
^ shaded be placed according to that direction 
throughont the whole work. It is the artful 
management of light and shade that gives the 
appearance of substance, roundness, and dis- 
tance, tu Whatener bodies are lepresented by 
drawing. Draw a circle on a piece of paper : 
fill it up with any even colour, and it will 
appear to be a body with a round circumference 
and'flat sides ; but by colouring it stronger in 
the middle, and causing it gradually to weaken 
towards the circumference, it will receive a 
GODvez appearance like a ball or globe. In 
rounding the parts of any object, the extremi- 
ties in turning must lose themselves insensibly, 
and without precipitating the light all of a 
sadden into the shadows, or shadows into the 
light, but the passage of the one into the other 
must be imperceptible. Objects that are 
painted light, must have a snincient breadth 
of shadow to sustain them ; and dark bodies 
must have a sudden light behind, to detach 
them from (he ground, or from those objects 
that are placed oehind them. 

There should be a balance preserved be- 
tween the lights and shadows : a broad light 
ought not to be introduced into a draught 
without a lai^ shadow ^ The nearer any ob- 
ject is to the eye^ it is seen so much the 
stronmr ; the sight is weakened^ by distances, 
ond the more remote any object is, it is seen in 
a more imperfect manner. Therefore, those 
objects which are placed foremost to the view, 
ouglit to be more finished than those that are 
cast behind ; and they should have such a 
relative dominion over each other, that as one 
object by its heightening causes others to retire 
backwards, so the same object must be 
chased, and made to appear farther from the 
sight than others which are more strongly illu- 
minated. 

It is not snfliciont that remote objects be only 
coloured in a more faint and languid manner ; 
but, according to their distance, the parts 
must ojipear more or less confused ; the eye 
not being able to discover minutely what is 
far separated from it Pure and iinmixcd 
white either draws an object nearer, or carries 
it off to a greater distance. If it be accom- 
jranied with black, the opposition of light and 
dark renders the object more sensible, and 
brings it nearer to the advanced part ; but pure 
white, being the lightest of colours, unless it 
be forced forwards, and supported by black, 
will fly off to the remotest view. As for pure 
black, it is the heaviest of all colours, and 
brings the objects nearer to the sight : it must 
he placed in masses, be insensibly confused, 
and have its proper reposes. 

In the representation of bodies, give them 
always snen lights as are most proper and 
convenient to their supposed situations. If 
the objects ara in the fields or open air, and 
the sun not visible, or obscured by clouds, you 
must then introduce almost an universal light, 
though not warm and strong, and your shades 
must be faint ; bnt when the sun is conspicaous, 
and shines in its full lustre, then the light must 
be very strong and bold, and the shadows very 
dark. A small light illiiminathig the body 
occasions the shadows on the dan aide to he 
twge, and their extremities to be veiy bold* 


On the other band, a broad Ught makes fbo 
shadows on the darker side to Wmoredis- 
tinot and more soft ia their limitations. 

^flection is to be used in delineating gut- 
tering or shining bodies, as glap, po&rb, sil- 
ver, ecc. Let uie cause of the reflection, be it 
more or less, be seen in the thiag itself. Place 
all your li|^ts one way throijm the whole 
work ; and if the light fiills sideWays on the 
picture, the other side, which is the farthest 
from toe light, must be made the darkest. 
That part of the body must be made lightest 
which has die light most opposite to it; if the 
light be placed above the head, then the (op of 
the head must be made lightest;. (he sliopfder 
must receive the next greater de^e of light; 
and thus most you continue to shade, losing 
the light by degrees. By how much one part 
of the body projects more than another, it must 
by so mnen ne made the lighter : and, on *the 
contrary, those parts that ^nd inwards must 
be made so much the darker. Two equal 
lights must never be made in the same picture ; 
the greater must strike forcibly into the middle, 
and with greatest lustre on those parts of the 
design where tlie principal figures and strength 
of the action seem to lie, diminishing it gradu- 
ally as it approaches nearest the extremities 
of the piece. 

PARTICULAR DIRECTIONS. 

In drawing after a picture or print, take 
care to place it in such a light (hat the gloss 
of the colours may not interrupt your view, .hut 
so that the light and your eye may fall equally 
and obliquely upon the piece. Let the piece 
be placed at such a distance, that you 
may view it all at once: and the larger the 

S icture is, it should be placed at tlie greater 
istance : but right betore you, and a little 
reclined. 

Draw all your outlines at first very fiiint, 
that they may be easily rubbed out again. The 
outlines next the light should be drawn more 
faint ; and when you have drawn one feature it 
diould be a direction for you, in some mea- 
sure, to draw another, by observing with your 
eye the distance from that to the next feature, 
making a mark at the place with yonr pencil, 
then draw it, and so on to the next, tut you 
have drawn the whole. 

Then observe the middle of the picinre yon 
wonld copy, and tench nwn the Mper with the 
point of yonr pencil ; auerwards observe the 
more conspicuous and uppermost figures, if 
there are more than one, which you are to 
touch lightly in their proper places, llius 
running over the whole draught, you will see, 
as it were, the skeleton of the piece you are to 
draw. 

Having made out these sketches, view 
them diligently, to see if they answer your 
patterfl or not: for the gestures of the life 
ofifl^t to riiew toemselves eminently in the first 
and mdest draiight of the piece ; correct and 
amend whatever you perceive amiss ; adding 
and diminishing as it varies from the patteni. 

Of drawing faces, — ^In dnAviug a head, it ia 
usually divided into four equal parts : 1. From 
tiie crown of the head to the top of tlie fore- 
head. 2. From the top of the forehead to the 
eyebroM'a 3. F^m the eyebrows to the bot- 
tom of the nose. A From hence to the bottom 
of die chiii. But this proportion is not con- 
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Btant;thosL features, in different men, beiii^ 
very often different as to length and shape. In 
A well-proportioned face, however, they are 
nearly right ' 

Totfch the features lightly, where the eyes, 
nose, mouth, and chin, should stand : then 
begin to draw tliem more exactly, and so pro- 
ceed till you have linished the face ; after 
which draw the hair, beard, and shadows 
about it You are to consider all those chief 
touches which give life to a face, and that dis- 
cover the disposition of the mind: thus the 
inoiitli extended, and the comers turning a 
little up, shews a smiling countenance, &c. 
You must take care (hat the shadows are not 
made too dark, where they should be light, 
because afterwards tliey cannot be rendered 
more light 

()f arawintj mixed figures . — Tri order to 
draw the form of any beast, or bird, you must 
be well acquainted with its shape and actions, 
without which ^ou will never perform any 
thing well in this way; and whatever beast 
yon draw, give n sketch of the landscape of 
the countiy liatuml to that beast 

In drawing birds, the feathers, iH'giiining at 
the head, very small, ' must fall bark wards 
one way in live ranks, still increasing till 
finished* 

Insects, as flies, bees, wasps, grasshoppers, 
worms, and such-like, are drawn with great 
case, provided you, for the first time, have the 
original before your eyes. 

Ill drawing a flower, begin from the rose- 
tuft. or wart in the middle,' ns in a nise or ma- 
rigold with the yellow tiiii ; which being made, 
draw lines equally divided from (hence to the 
greatest compass or extent of tlie flower. They 
may be drawn either fully open, or in the 
imu; tlie leaves may be nrst drawn rudely, 
afterwards giving them their viaos, or jug- 
ged ne.ss. 

Of draiving^ landscapes, btdldir^s, &c — 
All true drawing consists in nicely measuring 
the distances of each part of your piece by the 
•ye.-^In order to facilitate this, you are to 
iiiingine in your mind that the piece you copy 
is aivided uito squares ; as for example ; sup- 
pose or imggine a |)erpendicular and a hor.- 
ssontal line crossing each other in the centre of 
the picture you are to copy : then suppose 
also two such lines crossing vour own copy 
Observe in the original wliat parts of the cle> 
sign those lines intersect, and let them fall on 
the same parts of tlie sujiposcd lines in your 
copy. If you are to draw a landsca^ie from 
nature, take your station on a rising ground, 
where you may have a lar^T horizon, and mark 
>oiir paper into three divisions downwards, 
from the top to the bottom ; and divide in your 
own mind the landsca|>e you are to take into 
thr“‘ -li visions also. Then turn your face 
directly opposite to the middle of the horizon- 
tal line, and draw what is directly before yonr 
eyes upon the middle division of your paper ; 
tnen turn your head, but not your body, to the 
left hand, and delineate what yon view there 
joining it property to what you had done bi>- 
fore. Lastly, do the same by what is to be 
seen on your right laying down evtry 
thing exactly, tmth with respect to distance 
and proportion. JMake the nearest olnccts in 
your piece the highest, and those tnat are 
furthi'r ofl'to shoot away lower and lower, till 


they come almost level with the line of the 
horizon ; lessening every thing proportionably 
to its distance, ana observing also, to make your 
objects fainter and less distinct the fortlier they 
are removed from yonr eye. Make all your 
lights and shades fall one way ; and let every 
thi^ have its proper motion. 

Trafispareneies, were at one time extreme- 
Ij fashionable, and are still used as bliads 
for windows, and as substitutes for painted 
glass. Their etlect is hij^hly pleasing when the 
lights are clear and bnlliant, and the shades 
judiciously contrasted with them. In painting 
transiiarcncies much depends upon the choice 
of the subject; and none is so admirably 
adapted to this species of effect as the gloomy 
(Jotiiic ruin, whose antique towers and pointed 
turrets fliiely contrast their dark baitlemeiits 
with the palejet brilliant moon. The effect 
of rays passing through the ruined windows 
half-choked with ivy ; or of a fire among the 
clustering pillars and broken monuments of 
the choir, round which are figures of lianditti, 
or udiers, whose hngtprd faces catch the re* 
fleeting light : these afford a peculiarity of effect 
not to be equaled in any other species of 
painting. Internal views of cathedrals also 
where vviudow's of stained-glass are intro- 
duced, have a beautiful effect. 

The following is the method most commonly 
used in painting transparencies. Fix the 
paper intended for tins purpose in a straining 
frame, draw the design, and colour it in the 
usual manner, then placing it against a w'indovv, 
examine where the shades require strengthen- 
ing, which will be sometimes necessary on the 
back of the drawing, and with the opaque 
substances of ivory or lamp-black, niixea witli 
glim water; having completed it to the duo 
ellect, the brightest ]>arts, as the moon or u 
tire, are to be impregnated with spirits of tiir- 
lentine on each side pf the paper, and llie next 
igiits on one side only ; those must be covered 
again with a varnish, composed of two eqiiul 
portions of spirits of turpentine and Canada 
balsa in, but with great care lest it spread be- 
yond the desired limits. 'Fhc moon must not 
be coloured, but fire and flame, will require red 
lead and gamboge. 

There are v'orious methods of making draw- 
ings by artificial means^ such as tracing against 
the light of a window, using tracing paper, &c. 
but these, however useful they niuy be to the 
mere mcciiuiiic, should never be had ret oiirse 
to by the aspiring artist, as they only tend to 
r hf^ck his progress by cramping liis genius. 

'fhe plates which accompany this article, 
and which are wholly confined to tlie drawing 
of the homaii tigine, nave the diflerent articles 
arranged in progressive order, beginning with 
the simplest : and it is particularly recommended 
to the student that he carefully observe this 
order: and that he practise each figure until he 
can skttch it correctly, as by this method he 
will most etfectuully secure success. 

DREAMS. Dreams may be defined to be 
those vain and transient illu.sions which are 
formed in the imagination during sleep. 

Various theories have been advanced by 
philosophers on the subject of dreaming, but 
none of them can be pronounced to be per* 
fectly satisfactory. Perhaps the reasoning of 
Diigald Stewart on the subject is as woiiliy of 
attention as any thing of the kind extant ; hut 
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we are perauadi^d that before ao onobjection* 
able theory can be established, the functions w 
the brain must be better understood tthan at 
« presentathey are. , , 

DllElN, in military tactics, a trench made 
to draw the water out of a moat, which is 
afterwards filled with« hurdles and earth, to 
facilitate the passage over the mnd. 

DRESSING /ores, the breaking and wiw- 
dering them in the stamping mill, and%fter- 
wnrds washing them in a wooden trough. 

DRIFf, in naval language, the angle which 
the line of a ship's motion makes with the 
nearest meridian, when she drives with her 
side to the wind and waves, and is not 
goiemed by the power of the helm. It also 
implies the distance which the ship drives on 
that line. 

DRILL, in meehanics, a small instrument 
for making surh holes as pnnehes will not con- 
veniently serve for. 

Drill, or drill-box, a name given to on ii^ 
strument for sowing land in the new method 
of horse-hoeing husbandry. It plants tlie corn 
in rows, makes the rlionnels, sows the seeds 
in them, and rovers them with earth when 
sown ; and all this nt the same time, and with 
great expedition. The principal parts are the 
seed-boT, the hopper, the ploiigli and its har- 
low, of all which the seed-box is the chief. It 
ineasnres, or rather numbers, out the seeds 
w hicli it receives from the hopper, and is for 
this pm pos« as an artificial hand ; but it de- 
liiers out the seed much more equally than 
can be done by th** hand. 

DRINK, a pait of our ordinary food in a 
liquid form, sening to dilute and moisten the 
dry meat. 

DRIVING, in the sen language, is said of 
a ship wIm ii an am hor b« ing let fall will not 
hold her fast, nor prevent her sailing away 
with the tide or wind. 

DRONE, a kind of bee, larger than the 
4 ‘ominon working or honey bees ; it is so called 
from its idleness, ns never going abroad to col- 
leet either honey or wax. 

DROPS, in meteorology, small spherical 
bodies which tlie particles of fluids spontane- 
ously fonn themselves into, when let lull from 
any height 'J'his spherical figure, the Nevv- 
toiiian pliiloso|)her8 demonstrate to be the ef- 
fect of corpnaetilar attrartion. 

DROPSIT, in medicine, an unnatural col- 
lc‘ctioii of watery humours in any part_of the 

bo‘^y* 

DROSER A, or sun-dew, a genus of the pen- 
tagvnia order, in the pentandrin class of plants, 
nmt in the natural method ranking under the 
fourteenth order, gniinales There are nine 
sMcies, two of which grow naturally in b^f>ry 
places in many parts of the kingdom. They 
seem to receive the name of sun-dew from a 
very striking circumstance in tlieir appearance, 
'fhe leaves are fringed witli hairs snpportjng 
omall drops or globules of a pelliicia liquor 
like dew, which continue even in the hottest 
part of the day and in the fullest exposiwe to 
the sun. The whole plant is acrid, and suf- 
ficiently caustic to erodo the skin : hut some 
ladies mix the juice with milk, and apply jt to 
remove freckles. The juice that exudes from 
it uninixed, will destroy warts and corns. 

DROWNING, signifies the extinction of 
life by iminersiou in waleiv lu repots 


tliere seems to be a great aimOmit y between 
ftie death occasioned by immeraioil in water. * 
and that by atrangulation, suffocation by fixed 
air, apoplexies, epilephies, Sudden faintings, 
violent shocks of electricity, or^eveD violent 
falls and bruises. . 

The following are tlie directions given for 
tlie recovery of drowned persons by the^ Royal 
Humane Society of London, ana which, in 
furtherance of the benevolent object of that So* 
ciety, are here inserted. 

1. As soon as the patient is taken wt w® 
water, the wet clothes, taken off wiui all pos- 
sible expedition on the spot (nnlees some con- 
venient house is very near,) and a great co^ 
or two, or some blankets if convenient, should 
be wrapped round the body. 

3. 'Inc body is to be carefully conveyed in 
the orois of three or lour men, to the nearest 
house, where a good fue, il in the winter sea- 
son, and a warm bed, can be made ready for 
its reception. As the body is conveying to 
this place, great attention is to be paid to the 
position ol the head ; it must be kept supported 
ID a nntnnil and easy posture, and not suflered 
to hang down. . x* ^ 

3. In cold or moist weather, the patient is to 

be laid on a mattress or bed before the lire, 
but not loo near, or in a moderately heated 
room ; in warm and sultry weatlier, on a bed 
only. The body is then to be wrapped as 
expeditiously ns possible with a blanket, and 
thnioughly dried with warm coarse cloths or 
flaimils. • 

4. In summer or sultry weatlier too mucji 
air cannot be admitted. For this reason it 
will he necessary to set open tlie windows and 
doors. 

5. Not more Uian six persons are to be 
present to apply the proper means ; a greater 
nnmher will oe useless, and may 

totally prevent, the restoration of life, by 
rendeiiiig the air of the apartment unvvliole- 

6. It w ill he propc i for one of the assistants, 
with a pair of bellows of the common size, ap- 
plying the pipe a little way up one n^tnl, to 
blow with some force, in Older to imroduce 
air into the lungs ; at the same time the other 
nostril and the mouth aie to be closed by 
another assistant, while a third ^ison gently 

f iresses the chest with his hands, alter the 
nngs are observed to be inflated. 11 the pipe 
ol I he bellows is too largis the air may he blown 
in at the mouth, the nostrils at the same time 
being closed, so that it may not escape that 

" 7 ! Let the body be gently rubbed with flan- 
nels, sprinkled with spirits. A warmingqiMin 
heated (the body being snrromided with flan- 
nel) may be Hglitly moved up and down the 
back. Fomentations of hot brandy are to be 
opplied to the pit of the stomach, loins, 
and often renewed. Bottles filled with not 
water, heated tiles covered with flannel, or hot 
bricks, may be elBcacionsly applied to the 
soles of the feet, palms of tlie liands, and ^her 
iwrts of tlie body. The templeJ may be rubbed 
witli spirits of hartshorn, and the nostiils now 
and then tickled witli a feather ; and siiuflj or 
can de luce, should be occasionally applied. 

8, Tobacco-fiimes should be thrown up the 
fundament : if n fumigntor is not at band, a 
common pipe may answer tlio purimse. 



DRU 


990 


DUB 


Hie operation ihoiild be freqoently per- 
formed, a| it is of importance ; for the good 
effects of this process nare been experienced 
in a yarietj of instances. Bat should the ap- 
plication or ^bacco-smoke in this way not be 
immediately convenient, or other impediments 
arise, clysters of ^is herb, or other acrid infn- 
sions with salt, &c. may be thrown up with 
advantam. 

9. When these means have been employed 
a considerable time without success, and a 
brewboum or warm bath can he readily ob- 
tained, <110 body should be carefully conveyed 
to such a place, and remain in the bath, or 
surrounded with warm grains, for three or four 
hours. If a child has been drowned, its body 
should be wiped perfectly dry, and immediately 
placed in bed between two healthy persons. 
The salutary effects of the natural vital 
warmth, conveyed in this manner, have been 
proved in a variety of cases. 

10. While the various methods of treatment 
are employed, tlie body is to be shaken every 
ten minutes, in order to render the process of 
animatton more successful; and cmldren in 
particular, are to be much agitated, by taking 
hold of their legs and arms frequently and for 
a continuance of time. 

11. If there are any sijpis of returning life, 

a simonful of any w arm liquid ma> be given ; 
and if the act of swallowing can be performed, 
a cordial of warm brandy or wine may be 
given in small quantities and frequently rc- 
|)eat(*d. , 

12. Electricity may be tried by the judicious 
and skilful, as its application neither prevents 
nor retards the vanons modes of reroveir 
already recommended; but, on the other hand, 
will most probably tend to render the other 
means employed more certainly and more e c- 
peditiously efficacious. 

The methods which have been described, 
are to be employed with vigour for three hours 
or upwards, although no favourable circum- 
stances should arise ; for it is a .dangerous 
error to suppose that perjons are irrecoverable 
liecause life does not soon make its appearance. 
Bleedislff is never to be employed in such 
cases, unless by direction of one of thh medi- 
cal assistants, or some other gentleman of tlie 
faculty who has paid itlention to the resusci- 
tating art. 

DKUO, a general term fur {(ooils of tlie 
druggist and grocery kinds, especially for those 
used in medicine and dying. 

DRUGGET, in commerce, a stuff some- 
times all wool, and sometimes half wool half 
thread, sometimes corded, but usually plain. 

DRUM, is a martial musical instrument in 
form of a cylinder, hollow within, and covered 
at the two ends with vellom, which is stretched 
or slackened at pleasnre by the means ot 
small cords and sliding knots. Some dsunis are 
made of brass, bat they are commonly of wood. 

There are several beats of the drum, as as- 
sembly, chamade, reveille, retreat, 8cc. 

Dadms, teiile, are large basons of copper or 
bnss, roonded %n the oottom, and covered 
with vellum or goat-skin, \vhich is kept fast by 
a circle of iron, and several holes fasteaed to 
the body of the dram, eiM a like number of 
■crews to screw up tad down. They are much 
nsed among the bone, as alsq in operas, ora- 
torios, coocerts, be. 


DRUNKENNESS, a wdl known disorder 
in the brain, occasioned by drinkiw too freely 
of spiritons liquors. The crime of aruDkennesB 
is severely punished in some countries ^ in our 
own, it is soil pnnishable by an ancient statute ; 
but notwithstanding this, and even in defiance 
of the inniuDerable miseries that attend it, 
there is scarcely any vice more extensively 
prevalent. Indeed it may Be said to be the 
cardidhl vice of a numerous class of rociety ; 
it possesses such charms, in their estimation, 
as to form the very bond of their union ; its in- 
spiring qualities seem necessary to fit them for 
the discnaige of those operations on which 
their sustenance depends; and thus that por- 
tion of bodily labour which nature intended to 
subserve the prolonration of human life, is, by 
a most unacoountemle insanity, employed in 
cutting short its allotted period. 

DRUPA, or tiruppa, in botany, a species of 
pericarpiiim, or seed-vessel, which is sucentent 
or pulpy, has no valve or external opening 
like the capsule and pod, and contains within 
its substance a stone or nut The cherry, 
plum, peach, apricot, and all other stone-fruit 
are of this kind. 

DRY roi, a disease incident to timber nsed 
for building, sneh as flooring-boards, joists, 
wainscoting, &c. Dr. Darwin is of opinion, 
that the dry-rot may be entirely prevented, by 
soaking the timber first in lime-water, till it 
has absorbed as mnrh of it as possible, and, 
after it has Itecome dry, immersing it in a weak 
solution 01 vitriolic acid in water, vvliirh he 
supposes will not only preserve it from decay 
for many centuries (if it be kept dry,) but also 
render it less inflammable; a circumstance 
that merits considerable attention in construct- 
ing honses. 

Sir Humphrey Davy recommends a weak 
solution of the corrosive sobliniate us the most 
efficient preventive of the dry rot 

DUCAT, a coin current in Germany, and 
other conntries abroad. In Germany, Italy, 
and Holland, it is of the value of about 9s. 3d. ; 
the du<‘at of Naples is Ss. 4d. ; that of Florence 
or Leghorn 6s. 4d. ; tlie gold ducat of Portugal 
is 61. 15«. 

DUGATOON, a silver coin likewise, fr^ 
qeent in scvi ral parts of Europe ; its value is 
.Os (M. 

DUCK. See Anas. 

lU.OT, ductun, ill general, denotes any tube 
or 1 <inal. 

DUC'riLlTV, that property or tcxtnre of 
bodies, which renders it practicable to draw 
them r>qt in length, while their thickness is di- 
minished, without any actual fracture of their 
parts. This term is almost exclusively n|>- 
plied to metals. 

Most author* confound the words mallea- 
bility, laroinability, and ductility, together, 
and use them in a loose inducriminate manner; 
blit they are very different. Malleability is tlie 
property of a body uliich enlarges one or two 
of us three dimensions, by*a blow or pressure 
very suddenly applied. ^ Laminability belongs 
to bodies exte'isiole in dimension by a gradually 
applied pressure : and ductility is properly to 
be attributed to such bodies as con be rendered 
longer and thinner by drawing them thrimgh a 
hole of less area than the transverse section of 
the bodies so drawn. 

DUEL, a sii^le combat, at a time and 
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da«e appointed, in eonaeiraenoe of a chanenge. 
This custom ’came originally (ram the northern 
nations, among whom it was osual to decide all 
« their controversies by arms. Both the accuser 
and accused gave pledges to the judges on 
their respective behalf; and the custom pre> 
vailed so far amongst the Germans, Danes, 
and Franks^ tba{ none were excused from it 
but women, sick people, cripples, and such as 
were under 21 years of age, or above 60. 
Even ecclesiastics, priests, and monks, were 
obli^d to find crampions to fight in their 

Duel, at present is used fur a single combat 
on some private (quarrel, and must be premedi- 
tated, otherwise it is called a rencounter. If 
a person be killed in a duel both the principals 
and seconds are guilty of murder, whether the 
seconds engage or not. It h also a very high 
offence to challenge a person eitlier by word 
or letter, or to be the messenger of a chaU 

in music, a compontion written 
(or two voices or instrnmenfs, with or without 
a bass and accompaniments. 

DUKE is either the title of a sovereira 
prince, as the Dnke of Savoy, Parma, &o. the 
Grand Duke of Tuscany, Muscovy, 8 ec. or it is 
the title of honour and nobility next below 
pi litres. 

DULCIMER, a musical instrument, strong 
with about fifty wires cast over a bridge at 
each end. It is performed upon by striking 
the wires with little iron rods. 

DUMBNESS, the privation of the faculty 
of speech. The most general, or nitlier the 
sole cause of dumbness, is the want of the 
sense of hearing. The use of language is origi- 
nally acc^iiircd by imitating^ articulate sounds. 
From this source of intelligence deaf people 
are entirely excluded ; they cannot acquire ar- 
ticulate sounds by the ear: unless, tlierefore, 
articulation be communicated to them by some 
other medium these uahappy people must for 
ever be deprived of the use of language : and 
as languaj^ is tlie principal source of know- 
ledge, whoever has the misfortune to want the 
sense of hearing mast remain in a state little 
superior to that of the biiite creation. Deaf- 
ness has in all ages been considered ns such a 
total ubstraction to speech or written language, 
that an attempt to teach the deaf to speak or 
read was uniformly regarded as impracticable, 
till Dr. Wallis, and some others, proved that 
although deaf people cannot learn to speak or 
read by the direction of the ear, there are other 
sources of imitation by which the same effect 
may be produced. The organs of hearing and 
of speech have little or no connexion. Per- 
sons deprived of the former generally possess 
the latter in such perfection that nothing fur- 
ther is necessary, in order to make them ar- 
ticulate, than to teach them how to use these 
organs. This, indeed, is no easy task ; but er- 
erience shews that it is practicable. Mr. 
'homas Draidwood, late of Edinburgh, was 
perhaps the first who ever brought this surpris- 
ing art to any degree of jj^rfection. He began 
with a single pupil in 1764, and since that 
eriod has (aught great niimbera of people 
orn deaf to speak distinctly, to read, to write, 
to understand figures, the principles of religion 
and morality, &c. 

In the year 1810, a Society for the edacation 


of deaf and dumb children was instituted In 
Edinboigh. The first teacheFv^ Mr. John 
Braidwood, a member of the faanily which has 
done so mneh for the instrnction of these in- 
teresting objects. This Society's now under 
the superintendence of Mr. Romrt Kinnibnigh. 
The pupils are all boarded in the society’s 
house, where they are taught readings writing, 
and arithmetic ; and are carefiil!) instracted in 
the principles of (he Christian religion. No 
child is admitted under nine, or above fourteen 
years of age; and six years are required for 
completing their edneation. 

DUPLE, among mathematicians, denotes 
the ratio of 2 to 1. Thus the ratio of 8 to 4 is 
dople. or as 2 to 1. 

iSa^DuPLB RATIO is just the reverse of tlie 
formerl or as 1 to 2. Such is 4 to 8, or 6 
to 12. 

DUPLICATE, among lawyers, denotes a 
copy of any deed, writing, or account It is 
also used for the seepnd letters patent, granted 
by the lord chancellor in a case wherein he 
had before done the same. Also, a second 
letter written and sent to the same party and 
purpose as a former, for fear of the first’s mis- 
carrying, is called a duplicate. 

DuPLicA'iE pro;jor/ton, or ratio, is a com- 
pound of two ratios : thus, the duplicate ratio 
of a to is the ratio of to b^, or of the 
square of a to (he square of b. 

In a series of geimetrical proportionals, the 
first term to the third is said to be in a dupli- 
cate ratio of the first to the second : thus in 2, 
4, 8, 16. Sec. the ratio of 2 to 8 is duplicate of 
Aat of 2 to 4 , or as the square ot 2 to the 
square of 4. Duplicate ratio is therefore the 
proportion of squares, as triplicate is of cubes, 
&c. and the ratio of 2 to 8 is said to be com- 
pounded of that of 2 to 4, and of 4 to 8. 

DUPLICATION, in general, signifies the 
doubling of any thing, or multiplying of it by 
2 : also the folding of any thing back again on 
itMlf 

DUPLICATURB, among anatomists, a 
term used to denote the folds of any mem- 
brane, or vessel: thus we say, the puplica- 
tiires of the intestines, peritoneum, See 
Anatomy. 

DUPONDIUS, in antiquity, the weight of 
two pounds ; also a piece ot money equal to 
two ases in \aliie. 

DURA mater, in anatomy, one of the mem- 
branes, which snrronnd the brain. 

DURATE', in music, a term properly ap. 
plicable to whatever oflends the ear by its 
efifect The B natural, on account of its bard, 
ness, was formerly called B d urate. 

DURANTA. a genus of the angiospermia 
order, in the didynamia class of mants, and 
in the natural method ranking under the 40tb 
order, personatas. 'Fhere are three species 
shnibs OT Sooth America. 

DURESS, in law, is where a man is kept if 
prison, or restrained of his liberty, contrary t| 
the order of law. 

BURIO, a genus of the class and order 
polradelphin polyandria. Hid calyx is five- 
cleft; corolla five-petalled : 8t}le one; sta- 
mina in five bouies; pome five-celled. 
There is one species, a tree of tlie East 
Indies. 

DUROIA. in botany, a genus of the mono- 
gyuia order, belonging to the hexandria class 
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cf plants. There is one species, a tree of 
Surinam. | 

DUTV, in policy and commerce, signifies 
the impost laid on merchandizes at importa- 
tion or exportation, commonly called the duties 
of customs ; also the taxes of excise, staiiip- 
duties. &c. 

DWARF, in general, an appellation given 
to things greatly inferior in size to that which 
is usual in their several kinds ; thus there are 
dwaria of the human species, dwarf-dogs, 
dwarf-trees, &c. 

DVEllNCl. The art of dveing consists in 
fixing upon cloths of various kinds any colour 
whicli may be required, in such a maiiuer 
tliat they sliall not be easily altered by tho^e 
agents to which the cloth will most probably 
be exiKised. 

As there can be no cause by wliich any 
colouring matter can adhere to nny clulb, ex- 
cept ail attraction subsisting between the two 
suDstances, it must follo^, that there will be 
few tinging matters caimble of indelibly or 
strongly attaching theinaidves by simple 
application. Dyeing is therefore a chemical 
art 

The most remaikahle general fart in the art 
of dj^'eing, consists in the difierent degrees of 
facility, with which animal and vegetable 
substances attract and retain colouring matter, 
or rather the degree of facility with which 
the dyer finds he can tinge them with any in- 
tended colour. The chief materials of stiifi'to 
be dved arc y^ool, silk, cotton, and linen, of 
which the former two arc more easily dyed 
tlian the latter. This has been usually attri- 
buted to their greater attraction to the tinging 
matter. 

Wool is naturally so much disposed to com- 
bine with coionring matter, that it requires but 
little preparation tor the immediate processes 
of dyeing ; nothing more being required than to 
cleanse it, by scouring, from a fatty substance, 
called the yolk, which is contained in the 
fleece. For this purimse an alkaline liquor is 
necessary ; but as alkalis injure the texture of 
the wool, a very weak solution may be used. 
For if more alkali were present tlinn is siifii- 
cient to convert the yolk into soap, it would 
attack the wool itself Putrid urine is there- 
fore generally qsed. us being cheep, and con- 
taining a volatile alkali, which, iiniticg with 
the frrease, rendt rs its soluble in water. 

Silk, when taken from the cocoon, is covereil 
with u Lind of varnish, which, because it does 
not easily yield either to water or alcohol, is 
usually saiil to he soluble in m ither. it is 
therefore usual t4i boil tb' silk witli an al- 
kali, to disenme this matter. Much care is 
necessary in this operation, hecaose the silk, 
itself is easily corroded or discoloured. Fine 
soap is f ommonly used, but even this is said to 
be ^ detrimental ; and tlie white China silk, 
which is supiKised to be prepared without 
soap, has a Instre superior to that of Europe. 
Silk loses abont one-fourth of its weight ny 
being deprived of its varnish. See BleaCh- 
jsa * 

file intention of the previous preparations 
seems to be of two kigds* The first, to render 
the stiilT or material to be dyed as clear ns 
possible, in order that the ai^ueoas fiuid to be 
aftenvards applied may^ be imbibed, and its 
contents adhere to the minute ioterml surfaces. 


Tlie second is, that the staflT may be rendered 
whiter and more capable of reflecting the 
light, aud con^nently enabling the colouring 
matter to exhibit more brilliant tints. , 

Some of the preparations, however, tbongli 
considered merely as preparative, do really 
constitute part of the dyei^ processes them- 
selves. fn many instances material is ap- 
plied to the stiifi^ to which it adlieres : and 
when another suitable material is applied, the 
result is some colour desired. Thus we miglit 
dye a piece of cotton black, by immersing it in 
ink ; out the colour would be neither good 
nor durable, because the particles of precipi- 
tated matter, formed of the oxide of iron and 
acid of galls, are already concreted in masses 
too gross either to enter the cotton, or 
to adhere to it witli any considerable degree of 
strength. But if the cotton be soaked in an 
infusion of galls, then dried, and afterward 
immersed in a solution of sulphate of iron, (or 
otlier femiginons salt,) the acid of galls being 
every whore diffused through the body of tiie 
cotton, will receive the particles of oxide of 
iron, at the very instant of their traositioii 
from the fluid, or dissolved to the precipi- 
tated or solid state ; by w hich meaus a uertect 
covering of the black inky matter will be a|>- 
plied in close contact with the surface of the 
most minute fibres of the cotton. This d\ e 
will therefore not only be more intense, but 
likewise more adherent and durable. 

The French dyers, aud after them tlie Eng- 
lish, have given the name of mordant to tliose 
substances which are previously applied to 
piece goods, in order that they may afterward 
take a rec^uired tinge or dye. 

It is evident, that if the mordant be univer- 
sally applied over the whole of a piece of 
goods, and this be afterward imincrHed in the 
d}e, it will receiv'e a tinge over all its sur 
fiire ; but if it be applied only in parts, the 
d} e w'ill strike in tliose parts only. The lor 
iner process constitutes tlie art of d)eing, 
properly so called ; and the latter, tlic art of 
piiiitJug woolleos, cottons, or linens, called 
ealiro-priotiDg. 

In the art of printing piece goods, the 
niordapt is usnally mixed with gum or starch, 
and applied by loeans of blocks or wooden en- 
gravings in relief, or from copper plates, and 
tfie Goloiini are brought out by inunersion in 
V f vsels filled with suitable compositions. Dyers 
call the latter final the bath. The art of print- 
ing aflbrds many processes, in which the 
eflect of mordants, laith simple and couiiiouiid, 
is ( xhibited. The foilowiug is taken from 
Berthollet 

The mordant employed for linens, iutemled 
to receive different shades of red, is prepared 
by dissolving in eiglit pounds of .hot water, 
three miinds of aluip, ond one pound of ace- 
tate of lead, in which tv^o ounces of potaslii 
and afterward two ouiiceu of |»owdered chalk, 
are added. 

In this mixtnre, the sulphuric acid combines 
with the lead of the acetate and fulls down, 
because insoluble, while the argijJucequs earth 
of the alum unites with the acetic acid disen- 
gaged from the acetate of lead. The imirdant 
raerefore consists of an argilloi eons acetic 
salt, and the small quantities of alkali and 
chalk serve to neutralize any disengqred 
acid wliich might be Gontained in tlio liquid. 
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Severa. advantages are obtained by tlms 
ohan^ng the arid of tlie almn. Firit, the 
argilfaceons earth is more easily dj|Kn(^ged 
froin|he acetic acid, in the subsequent pro- 
cesses, than it would have been from tlie sul- 
phuric. Secondly, this weak acid does less 
harm when it comes, to be disengaged by de- 
priving it of its earth. And thirdly, the 
acetate of alufhina not being crystalfizable 
like the sniphate, does not separate or curdle 
by drying on the face of the blocks for 
printing, when it is mixed witli gum or 
staiH’h. 

When the design has been impressed by 
transferring the mordant from the ttice of the 
wooden blocks Jfo tlie cloth, it is then put into 
n bath of madder, with proper alieiition that 
the whole shall be equally exposed to this 
fluid. Here the piece betoiiies of a red 
colour, biit deeper in those places where the 
mordant was applied. For some of the argil- 
laceous earth had before quitted the acetic 
acid, to combine with the cloth; and this 
ser\eBH8an intermedium to fix the coloiiriug 
matter of the madder, in the same mniuier as 
tlie acid of galls, in tlie former instance, fixed 
the particles of oxide of iron. With tlie piece 
in this state, the calico-printer has^nly there- 
fore to avail himself of trie diflerence between 
a fixed and a fugitive colour. lie therefore 
boils the piece with bran, and spreads it on 
the grass. The fecula of tlie hran takes up 
part of the colour, <ind the action of tlie son 
and air renders iiioie of it conibinaAleVitli 
the same substance. 

In olhtr cases the elective attraction of the 
stnif to l»c dyed has a more marked agency. 
A very ( uuimun mordant for woollens is maae 
by dissolving alum and tartar together $ neitlier 
of which is decomposed, but maybe recovered 
by crystallization upon cia|)oiatipg the liquor. 
\V ool is found to be cajiable of decomposing 
a solution of alum, and combining with its 
earth ; but it seems as if the presence of disen- 
gaged sulphuric acid served to ityure the wool 
which is rendered harsh by this metliod of 
tieatment, though cottons and linens are not, 
which have less attraction for tlie earth. Wool 
niso decomposes the alum, in a mixture of 
nluiii and tartar; but in this cw there can 
be no disengagement of sulphuric arid, as it 
is immediately neutralized by tlie alkali of the 
tartar. 

Metallic oxides have so great an attraction 
for many colonnng snbstances, tliat they quit 
the acids in which they were dissolved, and 
are precipitated in combination with them, 
'riiese oxides are also fonnd by experiment (o 
be strongly disposed to combine with animal 
substances; whence in many instances they 
serve as mordants, or the medium of union 
between the colooring particles and animal 
bodies. 

fhe colours which the compounds of metallic 
oxides and colouring particles assnme, then, 
are the product of tlie colour peculiar to the 
colonring particles, and of tliat pecnliar to the 
metallic oxide. 

The following are the dye-atnfis need by the 
calico-printers producing that ooloura. The 
mordants are thickened with gum, or calcined 
starob, and applied with the block, roller, 
plates, or pencil. 

1. li/acl. The cloth is impregnated with 


acetate of iron (iron liquor,) and dyed in a 
bath of madder and logwood, ^ 

2. Purple. Tho preceding mornant of iron, 
diluted ; with the same>dying bath. 

3. Crimetm. The mordant for pni^Ie, united 
with a portion of acetate of dlumina, or red 
mordant, and the above bath.^ 

4. Acetate of alumina is the mor- 
^nt, (see Alumina,) and madder ia the dye- 

Pah red of different shades. The preced- 
ing mordant diluted with water, and a w&k 
madder bath. 

€. Broivn or Pongaadour. A mixed mor- 
dant, containing a somewhat larger proportion 
of the red than of tlie black ; and tlie dye of 
madder. 

7. Orange. The red mordant | and a bath 
first of madder, and then of quercitron. 

8. YelUnv. A strong red mordant ; and tho 
quercitron bath, whose temperature shonld 
be considerably under the boiling point of 
water. 

9. Blue. Indigo, rendered* soluble and 
greenish-yellow coloured, by potash and oipi- 
nient It recovers its blue colour by exposure 
to air, and thereby also fixes firmly on the 
eloth. An indigo vat is also made, with that 
blue substance iiifused in water with quicklime 
and copperas. These substances are supposed 
to deoxidize indigo, and at the same time to 
render it solnble. 

Golden^dye. The clotli is immersed alter- 
nately in a solution of copperas and lime 
water. Tlie protoxide of iron precipitated on 
tlie fibre, soon passes, by absorption of atmos- 

herical oxygen, into the golden-coloured 

entoxide. 

Buff, The preceding substances, in a more 
dilute fttate. 

Blue vat, in which white spots are left on 
blue grouml of cloth, is made by applying to 
tlipse points a paste composed of a solution of 
sulphate of copper and pipe-clay ; and afier 
they are dried, imiiiorsing it stretched on 
frames, for a definite number of minutes, in the 
yellowish-green vat, of one part of indigo, two 
of copperas, and two of lime, with w'ater. 

Green cloth dyed blue and well washed, is 
imbued witli the aluminous acetate, dried and 
subjected to the quercitron bath. 

In the above cases the cloth, after receiving 
the mordant paste, is dried, and put through 
a mixture of cow dong and warm water. It is 
then pat into the dyeing vat or copper. 

Fugitiie CoUnirs. 

All the above colours are given by making 
decoctions of the different colouring woods ; 
and receive the slight degree of fixity they 
possess, as well as great brilliancy, in coiise- 

a lienee of their combination or admixture with 
le nitro muriate of tin. 

1. Bed is frequently made from Brazil and 
peach wood. 

2. Black. A strong extract «if galls and 
dento-oitrate of iron. 

8. Purple. Extract of logwood and the 
deuto-nitrate. 

4. Yellow. Extract of querci^n bark, or 
French berrie^ and the tin solution. 

6. Blue. Prussian blue and solution of 
tin. ^ 

Fugitive colour* are thickened^ with gum 
tragooauth, wliich leaves the cloth in a softer 
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irtate thangan-senegnl ; jcocMlfl being iome- 
tlmen sent to market without being washed. 
For fardiek information the reader is re- 
ferred to the excellent tjwatise on dyeing by 
Berthollet, edited by iDr. Ure, from whoM 
IMctionary of Chemistry the above article is 
copied. 

DYNASTY, among micient historians, 
/signifies a race or siu cession of Lings of^e 
same line or family : snch were the dynasties 
of Egypt Tbe reckon thirty dynas- 

tiHI within the space of 36,536 years ; but the 
generality of chronologers look upon them as 
fabulous. And it is very certain that these 
dynasties are not continually successive, but 
collateral. 

DYSENTERY. See Medici’VE. 

DYSOREXY, among physicians, denotes 
a want of appetite, proceeding from n weakly 
stomach. 

DYSPEPSY, a difficulty of digestion, for 
which physicians prescribe oilters. 

DY^NOEA, a difficulty of breathing, 
nsnally called .asthma . 

DYSURY, in medicine, a difficulty of 
making urine, attended with a sensation of 
heat and pain. Tt is distinguished from a 
stranguary, ns in t.'ie last, the urine is voided 
by only a drop, ns it were, ot a time, but, 
however, with pain ; and from an ischiiry, as 


in this disorder, there is an almost total rap* 
pression of orino. 

DYTISCUS, thi water^beeile, in zoology, 
a ^nus 6f insects of the order of coleoptera. 
There are 38 simpies, distinguished by their 
anteiinsB, the various colours of the elytra, &c. 
The lartBB are oilen met with in water, 
are oblong, and have six licaly feet. The body 
consists of eleven segments. The head .is 
laiye, with four filiform auteniia), and a strong 
nnir of jaws. The last segments of the body 
nave rows of hairs on the sides ; and the abdo- 
men is terminated hy two spines. The larvm 
nre frequent! v of a neenish variegated brown ; 
they are lively, ana extremely voracious : de- 
vouring other water-insects, and even each 
other. The perfect insect is little inferior to 
its larvv in voraciousness, but it can only 
exercise its cruelty *on the lanrsB ; the per- 
fect insects, like himself, being sheltered by a 
scaly ciiirnss. This creature must be touched 
cautiously : for, besides its power of giving a 
severe gripe with its jaws, it has a long shaip 
spine, which it drives into the fingers. The 
eggs of the dytisci are large, and inclosed in 
a silky duskish cod. 

The perfect insects are common in st^- 
nated waters which they quit in the evening 
to fly aboflt. They swriro with great agility, 
making use oftlieir hinder legs as oars. 


E. 


1^ The fifth letter of the alphabet, and 
■^9 second vowel, has difierent pronuncia- 
tions in most languages. The Greeks have 
their eta ij, and epsilon •, or long and short c. 
The Frenth have their e open pronounced 
much like our in the words fare and make; 
their e masculine, pronounced not unlike our y 
at the end of words, os liber tee. liberty ; their 
e feminine, or mute, and their e before an m or 
fi, which sounds like our a in the word war : 
these are all exciiiplifiei 1 in the words emjiechee 
or erifermee. In English there are three 
kinds of e, viz. tiie open or long «. as in the 
words bear, wear ; the close or short e, as in 
trei, kept; and niiite e, which serves to 
lengthen the syllable, as in love, came, &r. 

Asa numeral, £ stands for 350. In music 
it denotes the tone e-la-mi. In the enkodar if 
is the fifth of the dominical letters. And in 
sea-charts it distinguishes all Uie easterly 
points ; thus K. alone denotes, E. by S. and E. 
by N. east by sonth, and east by north. 

EAGLE. SeeFALCO. 

Eagle, in astronomy. See Aquila. 

Eagle, in heraldry, is arcoiinted oue^^of the 
most noble bearings. They are generally, 
home with their wings and tails expandea. 
This posture is best fitted to fill up the es- 
cutcheon. 

Ear, in anaV>my, (he organ of beating. 
See ANAToanr. 

Ear, in music, implies, that sensible, 
rleer, and tme percepticiwof musical sounds, 
by wliich we are offended' at dissonance, and 
pleased with harmony. To have an ear, which 
Is a common plunse is to be capable of dis- 


iingolshing tlie tme intonation from the false, 
to he sensible of metrical precision, and to 
feel all the nicer changes of artificial combina- 
tion. 

EAR-tmV. See Forficul \. 

EARING, in the sea-language, is that part 
of the bolt-rope which, at the Uiur corners of 
the sail, is leil oi>en, in the shape of a ring. 
The two uppermost parts are put o^er tlie 
ends of the yard arms, and thus the sail is 
made fast to the yard ; and into the lowermost 
e;>ring8, the sheets and tacks are seized or 
b( lit at the clew. 

MARL, a British title of nobility, next be- 
low a marquis, and above a viscount. Earls 
were aocieutly called comiiee, because they 
were wont comitari legem, to wait upon tJie 
ki^ for council and advice 

EARTH. See Astronomy and Gfxilogt. 

EARTHQUAKE. See Physical Geo- 
graphy. 

EASTER, a festival of the Christian church, 
observed in memory of our Saviour’s resurrec- 
tion. 

In the iirimitive ages oi the church, there 
were very great dii^ntes about the particular 
time when this festival was to be kept. The 
Asiatic churches kept their EastRt^ opon the 
very same day the Jews observed their pass, 
over ; and others, on the first Sunday after the 
first full moon iu tlic new year. This contro- 
versy was deteriUDed in me council of Nice, 
when it was ordained that Easter sboiihl ho 
kept opoD one and the same day, which should 
always be a Sundev, in all Christian churchet 
tiuroughoot (he woria. 
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BAU de a fngnmt liquor, jMMMjflMing 
Mkd retainiue a lAilkj opacitjr, made chiefli’ 
of magtic dioohred m alcohol, to wlilch are 
. atldea, elemi and aqua ammonim pune. 

EBEnUS, the ehonj-trec>,*a miws of me 
decandria order, in the diadel|mic claM of 
plante, and in the iqitnral metliod ranking 
under the ^ order, papilionaceaB, The aeg- 
menta of the calyif are the length of the corolU, 
and the latter nas acarely any ahe. There is 
one rough seed. I'here are two speciea 

The cretica is a native df the island of Crete, 
and some others in the Archipelago. It rises 
with a shrubby stalk, three or four feet hij^h, 
which puts out several side branches with 
hoary leaves at each joint, composed of five 
narrow spear* shaped lobes, which join at their 
tails to the foot-stalk, and spread out like the 
fingers of a hand. The branches are termi- 
nated by tlnck spikes of purple Aowcts. 

The pinnata is a biennial, a native of the 
Levant These plants constitute the genus 
ebenus of botanists; but there is reason to 
think tliat the wood of this name is produced 
from several diflerent trees. 

ECIIENEIS, the remora, in ichthyology, a 
genus belonging to tiie order of thoracici. I'he 
head is fat, naked, depressed, and marked 
with a number of transverse ridges ; it has ten 
rays in the branchiostege membrane j and the 
body is naked. There are two species, viss. 

1. The remora or sncking-fish, with a forked 
tail, and 18 strim on the head, ft is fo|jpi).d in 
the Indian Ocean. 

2. The neiicrates, with an undivided tail, 
and 16 strie on the head. It is likewise a na- 
tive of tlie Indian Ocean. 


These fishes are often found adhering so 
strongly to the sides of sharks and other great 
fish, by means of the structure of the head, as 
to be got ofi' with difficulty. 

EClIlNOPllORA, in botany, a genus of 
tlie dig>ma order, in the pentandria class of 
plants; and in the natarel method ranking 
under the 45th order, omhellatae. There are 
two species, herbaceous plants of the soutli of 
Eur^e. 

ECHINOPS, a genus of the TOlygauiia se- 
gregatas order, in the syngenesia class of plants, 
and in the natural method ranking unuer the 
49th order, composite. Ihere are five species, 
annual and perennial plants, one of which 
is well known under ilie name of globe thistle. 

ECHlNORYNCliUS, annos of the vermes 
inteatina; body round, proboscis cylindrical, 
retractile, and crowned with hooked prickles. 
They are found fixed firmly to the viscera of 
various animals, gvnerally (he intestines. There 
are 48 species. 

ECHINUS, in soolegy, the sea liedgehog, a 
genus of insects belonging to the order of 
vermes mollusca. The species are, 1. The es- 
cnlentiis, or eatable echinus, b of an hemis- 
pberical form, covered with shnllNpinee. com- 
monly of a violet colour ; moveoMe ; adherent 
to smalj tubercles. These are their instruments 
of motion by which tliey change their place. 
This species is taken u drcdipng, and often 
judges in cavities of rocks. 2. The laciinoBus, 
is of an oval depressed form p on the top it is 
ol a purple colour, tho lower mde studded, and 
divided by two smooth spaces; length, four 
inches. It is covered witlinristles. iWrt ars 
15 other species. 


ECHTTES, in botany, ajeous of the moiii^ 
gynia order, in ffie pentalIMn emsnof 
and in the natural method rankiqf emfer tlm 
30th order, contertai. ^ere acelHriibeies, 
slirabi^htefiy of SouUi Amenctk 
ECHfUM, tfiper^a oriyAMS, a Venni of the 
Dionogynia order, m the pentanaria. mass 
plants, and in the natural method ruoking under 
the diet fwder, asperilbliaB. There nrp 21 
species, three of which are natives of Britain, 
None of them have any remarkable property, 
except (hat the fiowers of one species (the vi»« 
gareV qre very grateful to been 
ECHO, a sound reflected, or reverberated 
from some body, and thence retutned or re- 
peated to the ear. 

For an echo to be heard, the car must be in 
tlie line of reflection; that (be person who 
made the sound may hear the echo, it is neces- 
sary he should be in a pcrpeiidicnlar Hoe tq 
the place which reflects it Those mnrmnrs In 
the air, that are occasiooed by the discharge 
of great gons, &c. are a kind of indefinm 
echoes^nd are produced irom the vaporous 
particle suspendedPIn the atmosphere, which 
resist the ununlations of sound, and reverbe- 
rate them to the car. 

Ther^an be no echo, unless the direct and 
reflex s^ds follow one another at a snflkient 


distance of time ; for if the reflex sound ar- 
rives at the ear before the impression of the 
direct sound ceases, the sound will not be 
doubled, but only rendered more intense. 

Echoing bodies may be sq contrived and 
placed, that reflecting the soTind from one 
to the other, a multiple eclio, or many echoes, 
shall arise. At Rosneuth, near Glasgow, in 
Scotland, there is an echo that repeats a tune 
played with a (rarapet tliree times completely 
ana distinctly. At the sepulchre of fifetella, 
wife of Crassus, there was an echo, which re- 
peated what a man said five times. Authon 
mention a tower at Cyziens, where the echo 
repeated seven times. There is an echo at 
Brussels that answers flfleen times. 

One of the finest echoes we read of is that 
mentioned by Bartliius, in his notes on Sta- 
tius’s Tliebais, lib. vi. ver. 30, which repeated 
Hie words a man uttered 17 times. This was 
on the banka of the Naha, betw'een Coblei||ts 
and Bingen. 

Echo, in arrhitccture, n term applied to cer- 
tain kinds of vaults and arches, most com- 
monly of elliptical and parabolical figurM. 
used to redooDie sonnds, and produce arfifieial 
echoes. 

Echo, in noetry, a kind of coraporitum 
wherein the last words or s)llables of each 
verse contain some meaning, which being 
peated apart, answers to some qaeaHon or 
other matter contained in the verse, as in this 
beautiful one from Viigil % 


CrudeliMater in«gi>» an finer improbns ille ? 
Improbus ille puer^ crudelis to qqoqne mater. 

ECHOMEIER, among mosioians, a kind 
of scale or role, with several lines thereon, 
gerving (o measure the dofuHpn and leng^ of 
sounds, and to find their intervals and ratios. 

ECLECTICS, ancient philosophers, ,wbo, 
without aUachiDg themselves (o any particular 
sect, selected whatever appealed to them tiie 
best and most rational, from each. 

ECLIPSB, the deprivation of the light of 
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(he BQD, or of aome hea?eiily body, by (be in- 
teqMsitM of enoUier heavenly body between 
ourri|Ua«diL See AfTBdNOBir. 

^JBCuPTA, a gentia of the claaa and order 
■yoMiieaia yolyganiia euperflua. The peoe|A 
is ^affy down none : corolleu of the disk 
foor-cleit There are nve species, herbaceoitt 
plants of tbe East and West Indiea 
ECLIPllC, in astronomy, a great circle 
the sphere, supposed to be drawn throng (be 
middle of the eodiac, making an aoffli^ with 
the equinoctial of about 23^ 30^*, which is^ the 
sun*8 greatest declination; or, more strictly 


denly takny (I'e elastic form, and escaping in 
ttomerpgs hubblea 

EraLORE^ENCB is tbe efiect which 
takes place when bodies spontaneocsly be> 


come ccoveited into a diy powder. It is al- 
most always occasioned by the loss of the 


most always occasioned by the loss of the 
water of cmallisatibn in saline bodiea 
EFFLUVIUM, in physiology, a term muck 


making, it is that path or way among the 
fixed stars that the earth appears to describe 
to an eye placed in the snn. 

Ecupnc, MquUy if, is the angle which 
its plane makes with that of the equinoctial. 
The inclination of the equator to the ecliptic is 
measured by the arch of a great circle inter- 
cepted between their poles, which was taken 
with very great accuracy by Dr. Maskelyne, 
in the year 1769, and found to be ^ lO"', 

or 23^. 46944. It was formerly fouq(|byDr. 
Bradley to be 23^ 2^ 30\ who suppoieci that 
there was a gradual approach of the ecliptic 
to the equinoctial at the rate of V in 100 years. 
The mean obliquity of the ecliptiqmis aug- 
mented by 9", when the moon’s ascenoing node 
is in the vernal equinox. It is on the contrary, 
diminished 9", when the node is in the autum- 
nal equinox, and it is equal to the mean when 
the node is in the colure of the solsticea ^is 
change of the, inclination of the earth’s axis to 
the plane of the ecliptic was called the nutation 
of the axis by Sir Isaac Newton. 

Ecuptic, in geography, a great circle on 
the terrestrial globe, not only answering to, 
but falling within the plane of the celestial 
ecliptic. See Olobb. 

ECLOGUE, in poetry, a kind of pastoral 
composition, or a small elegitnt p^iem, in a 
4 intorol simpl* style POETRY. 

ECONOMY, pf^UjeaL Political economy 
is the science which treats of the wealth of 
nations. Its object is to ascertain, in the first 
place, wherein wealth consist^ and then to ex- 
pain the causes of its production, and the 
priiiciples on which it is dislribnted through the 
different orders of society. It likewise endea- 


EFFLUVlUM, in physiqlt^y, a term muck 
used by philosophers and physicians, to express 
the minute particles which exhale from most, 
if not all, terrestrial bodies in form of insensible 
vapours. Sometimes, indeed, these effluvia 
become visible, and are seen ascending in 
form of smoke ; constituting what, in animals 
and plants, makes the matter of perspiration. 

EGOS. The eggs of hens, and or birds in 
general, are composed of several distinct sub- 
stances. 1. The shell or external coating, 
which is composed of carbonate of lime .72, 
phoa^ate of lime .2, gelatine A. The remain- 
ing .23 are perhaps water. 2. A thin white 


and strong membrane, possessing the nsnal 
cbaracters of animal snb^ncea. A Tbe white 


characters of animal sabstancea. A Tbe white 
of the egg, for which see Albumen. 4. Tbe 
yolk, which apjpMearB to consist of an oil of the 
nature of fat oils, united with a portion of 
serous matter,^ sufficient to render it diffusible 
in cold water, in the form of an emulsion, and 
concrescible by heat Yolk of egg is used as 
tbe^ medium for rendering resins and oils dif- 
fusible in water. 

EHRETlA, in botany, a genus of the moiio- 
gyniE order, in the pentandria class of plants, 
and in tbe natural method ranking under the 
41st order, asperilbliss. lliere are five species, 
trees and shrubs of the West Indies. 

EHRHARTA, a genus of the monogynia 
order, in the hexandrm class of plants. There 


EHRHARTA, a genus of the monogynia 
>rder, in the hexandrm class of plants. There 
re five mciesjgrassea of the Ua|)e. 
BJECTMENTi An ejectment is admixed 


action, Hy which a lessee for venrs, when ousted, 
may recover hia term and damages ; it is real 
in respect of the lands, bat personal in respect 
of the damages. 

EKEBERGIA, a genus of the class and 
order decandria monogynia. llie calyx is 
four-parted; petals four; berry contains Hie 
oblong seeds. There is one species, a tree of 
the Cape. 

ELiCiAGNUS, oUiaster, orwildoUve, a ge- 
nus of the monogynia order, in the tetrandirin 
class of plants, and in the natural method rank- 
ing under the 16th order, calyciflorm There 
are nine species. The most remarkable are, 
1. orientaliq, or eastern broad-leaved olive, 
with a large fruit, ia a native of the Levant, 


vours to point out the tendency which any po- 
IhfCal regnlatioDS may have fo favour or to 
tojore the productions or most advantageous 
distribution of wealth. Such is its peculiar ob- 
ject, and consequently though writers on politi- 
cal economy may frequently treat on the more 


ii.io,rTnio)»n^ xom'i-^<r']'i is ih h ■nmri imi iii 


strict limits of their science. 

Political economy, in some of its branches, 
has engaged the attention of apecnlative men 
in all ages ; but it is only in very recent times 


that the truths it exhibits have Men gollected, 
arranged, and deoMmstratsd with'ench prect- 
■km. BB to entitle it to the Eune and dignity of 
%scieBce. * 

Ttm greateet writer that has yet appeared 
Epftle MlfMt.is Dr. Adam teitb, whose well 
kndanl work on die Wealth of Nations has 
raised him to the high ipok amoDg pcjiticians 
which Sir Isaao Newtgf holds an&ig ee- 

to die MMBMtimi pra. 
dHCedbiffail^saiaepErfof the maas sad- 


i and dignity of 


oreserved in the gardens of this country. The 
leaves are more than three inches long, and 
have a ■hining appearance like satin. The 
flowers come out at the footstalks of the leaves, 
sometimes sngly, at othe)^ times two, and 


the inside of • pale yellow, endhtving a very 
strong ecent. A The latifolia, with oval leaves. 


k a native of Ceylon, and soaie other parts of 
India. 


BLdSlS, n gms belonging to the natural 
<wd^ of palmmlk There ia one species, from 
the firuit of whicli, the negroes extract the Ih- 
~oas palm oil. 

ELiEOCARPUS, « genus of the monogynia 
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Older, in the polyandria class of plaots, and ia 
the natnial methul rankioff with those of whirh 
the order is doubtful. There are six species, 
|rees of /he East Indies. One of tlieni, the 
roMliferns, yields the resin so osefal as a var- 
called |(uin copal. 

EMSODENDRUM„olive wood, a genos 
of the pentandria monogynia class and order 
There are two species, trees a^frica. 

elasticity, or that pro- 

perty of bodies with which they restore them- 
selves to their former tigaie, after any extenial 
pressure ; being the same with what is called 
springiness. 

Elasticity is increased by augmenting the 
density of a bodv thus metals are rendered 
more elastic by being beatt.n by a hammer. 
Steel is more elastic when tempered, and 
its density is increased in the ratio of 7809 to 
773S. 

Elasticity is sometimes increased by cold; 
thus the range of a cannon-ball is said to be 
CTfater when the cannon is cold, than when 
heated ; and the string of a Tiolin is inflected, 
and recovers its situation, with less fcrce in 
hot than in cold weather. 

Metal fibres, and thin steel lamine, exhibit 
no elasticity, unless stretched to a certain de- 
gree, and inflected by a certain force ; as ap- 
pears fiom lux rords. which, if a little stretched 
and remoied from their natural state, discover 
no tendency to return to it ; and when the in- 
flection of a hbre is very great, the infliienre of 
eUstuify seems to be in some cases 

od, 

inflerfed to n cert.tfn degree, remain q^iiiescent, 
and ha\e no teiidenry to recover their former 
situation. The litiufs where the elastic power 
begins, or wh^re it terminates, ar» unknown. 

LLAl E, a genns belonging to the natoral 
ordf r of palmee. There is one species, a na^ 
tne of the East Indies, which grows to tlie 
height of 14 feet. The nnthes chew the not in 
the R'lme manner as the leaf of the betel. 

• ELATER, in zoology, a genus of insects, 
heloni;ing to the order of roleoptera. ^ Bv 
means of a spring under the thorax, the animat, 
when tumect upon its back, contrives to leap 
ni> into the air, and so turn itself, fn the s^te 
of larva* it inhabits the trunks of decayed 
trees, ahd is tliere transformed. 

ELATER [IJM, a genus of the monandria 
ord( r, in the nioncBcia class of plants ; and in 
the natural inotliod ranking under Uio 34th 
order, cucnrbitaceas. Tlieie are two species, 
natives of America. 

ELATINE, a genus of the tetragynia order, 
in the octandria class of plants ; and in the 
natural method ranking under tfie 15th order, 
inundate. There are two species, annnat 
aquatics of Fnrope. 

ELECTION, is where a person has by law 
two remediea, and it compelled to declare 
which he will abide by : thus a (teditor, in 
rnaes of bankruptcy; imiy either prove his 


sit in the honse of IdMs. iSfet persons whw 
have judicial placeyp the other conOb. er elo* 
siastical or eivlL^W^ Eligible. Nor qf dm 
clergy ; the reason asdIgDed for wbicb is, that 
they might sit in the convocationi Nor per- 
sons attainted of treason or felony, (or flief 
are unfit to sit any where. ^ % 

ELECTIVE aiiracHi^ See Amj^enM 
and Chemistry. 

ELEClWCITY. This term which is 
derived from the word dectrw, the Greek 
name of ambei^ is now ^nerally applied to 
that science woirh investigates the attractions 
and repulsions, the emission of light, and ex- 
^osioos, which are produced, not only by the 
friction of vitreous, resinous, and ni^llio 
surfaces, but by the heating, cooling, evapom^ 
tion, and mutual contact of a vast unmoer of 
bodies. 

It is common for writers on the snhgect of 
electricity to give at least a sketch of me his* 
tory of the science ; but as we are necessarily 
compelled to study the utmost brevity in a 
work like the present, we must be excused 
entering on such a detail ; simply remnrking, 
that the electrical phenomena oonsHtote toe 
fust physical .fact recorded in the history of 
science. ^ 

Neither shall we here attempt a disenssioa 
on the nature of tlie electric snbstance : since, 
at the present hour, the most rational theories 
before the pnblic are at least but hypothetical : 
although it must be allowed, that tne means of 




debt under the commission, or proceed at law; 
hut in this case he is compelled to make his 
election. 

Election members ^hament Qua- 
lification of the candidates. ^0 member shai! 
sit or vote in either house of parttunent uplets 
he be 91 years of age. 4 Inst 47. 

l^ey moat not be alieos-bom; they *01014 
not be ony of the twelve judges beoaote they 


*RamenL Qua- 
ro member shai! 


which those means are employed ; and the sne- 
cess which seems to crown their laboars, unite 
in auDonneing the near approach of some dis- 
covery that will elfect what has baffled the 
ingenuity of philosophers lor neariy two thou- 
sand years. 

The first thing that demands attention on 
this subject is the proper management of 
electrical machine. Araiough it mnst reqoire 
considerable practice to enable a person to 
perform -electrical experiments with neatness 
and success, yet the path to this very desirable 
end may, we conceive, be much shortened by 
a strict attention to suitable direetiona. 

OP ELECTRICAL MACHINES. 

Tliere are two forms of tlie ^ electrical 
machine, viz. tlic cylindrical, which is tlm 
most common, and the cheapest form in 
which the machine ran be made : and the plate 
machine, which has decidedly the advantage 
of the cylindrical in point of elegance, and 
also in power, although some prefer the latter 
on account of the facility which it affinda for 
producing negative electricity. 

Fig. 1. Plate XIV. remesents the cylindri- 
cal machine in tlie sim^est and most conve- 
niegL forn^in which it can be constracted, 
A KA a la the board on which (he aopportera 
and pillars are erectMl, and by which the ma- 
chine is made fastilrlth crampe to the table. 
B B BB are iwowooden pillars or sopportero 
having their lower ends niorti%Bd into the 
hoard A A A A, and in the upper endsof these 
the axie^f the glass cylinder CCCC turne 
D0 is roe winch 1^ which the cylinder le 
turned on its axis. EE is a piece of 
part of which slides into a grove ante W 
DoiTd A AAA, and is made by the 
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fhvnb-screw/ O G is a glass pillar, which is 
fixed to Ae wood E E, aid siipuoiis what is 
cafied the negative conductor and rubber tl H. 
1 1 is another piece of wood, which slides in a 
similar groSve under the board A A A A, and 
is made fast by the thumb-screw /. K K is a 
glass pillar fixed into the wood 1 1, and sup- 
ports the prime conductor L L ; to this con- 
ductor n nuriiberof metallic Mints are attached, 
to collect the fluid from the surface of the 
cylinder, and lead it to the prime conductor. 
M M is a rod of brass inserted in the prime 
conductor, having a joint by whicli it inny be 
raised or lowered, to suit the heiKht of the 
apparatus ; this rod .is a most useful append- 
age to the prime conductor. To the upper 
part of the rubber a piece of black silk is at- 
tached, which proceeds from tlience over the 
top of the cylinder, to within about half an 
inch of the points of the wires inserted in the 
prime conductor; by which means the fluid 
that is brought into action by the attrition of 
the cylindtT and rubber is prevented from 
being dissirated in the air« and carried round 
with the cylinder to the prime conductor, 'i'he 
action of tlie silk on the cylinder tends very 
much to increase the excitation of the machine, 
as may be seen by removing the cushion a 
little back from the cylinder, and leaving the 
silk to act upon it alone, in which case the 
excitation will often l>c found to be scarcely 
less than when the rubber is also in contact 
with the cylinder. 

The plate electrical machine, represented 
fig. 9. Plate XIV, was inveufed hy Dr. 
Ingenhouz, and has been perfected by Mr. 
Ciithbertson. It consists of n circular plate 
of glass, turning on an axis wJiich passes 
through its centre ; it is rubbed by two fsitrs of 
cushions fixed at opposite points of its peri- 
phery by elastic frames of tiiin niahugatiy, 
which are made to press the glass-plute with 
the required degree of force, by means of 
regulating screws. A brass conductor, sup 
ported by glass, is fixed to the frame of the 
machine, with its branched extremities oppo- 
site each other, and near the extreme diameter 
of the platc^ in a direction at right aiiplcs 
with the verticiil line of the opposite ciisluons. 
The branched < xtremities of tne conductor are 
furnished with (lointed wires, which serve to 
collect the electricity from the surface of fhe 
excited plate. These wacbines arc sometimes 
fitted np with two plates, which are filed on 
the same axis, by which the power of two ma- 
chines is combined in one, althniigli the labofi' 
of turning such a marhine is thereby augment- 
ed considerably ; w ljr re a copious flow of 
electricity is required, tvyo of dif up double 
plate machines may ho used, or u single plate 
of large diameter. The motion of the mai’liine 
must always be in the direction of the silk 
flans that proceed from the nibberjl? * 

The cylindrical machine however being at 
jL present in more common 4 {se than tlie plate 
^machitie, it is hoped the following remarks 
may be of use to those who poss(‘ss sm h an 
instrument, iftd particularly to sw h as may be 
disposed to provide themsolves with it lor the 
sake of econoH/f. A cylindrical fklectrical 
macliiiie oaghl never to be less than ten inches 
in diameter ; there are cylinders of six, seven, 
eight, and nine inches aiameter, often neatly 
mounted, and sold by the pliilosi^hical instru- 


ment makers but they are of no manner ot use 
for the purpose of experiment, and serve only 
as a find of philosoiniical toy, for the amuse- 
ment of children, and that too on a very nai- 
rovv scale. To constrnct such machines, 
therefore, is an absolute waste of the materials. 
VVith a cylinder of ten inches, properly 
managed, a tolerable' exhibition may be made, 
but tlie most cteteenient size is from twelve to 
sixteen, die length of the cylinder being in pro- 
portion. 

The most powerful excitation of the machine 
is produced us follows. Let the machine be 
placed within the influence of a good fire, but 
not so near as to iqjiire any of its parts by the 
action of the heat. With a flat round pointed 
knife spread a little amalgam evenly along the 
cushion, and return it to its place : turn the 
cylinder a few times round ; then take oil’ the 
cushion, and observe carefully those waits on 
its surface that have not been touched by the 
cylinder while revolving ; on these parts put a 
little more amalgani, and repeat the process of 
turning the cylinder, and supplying the defective 
parts with amalgam, till every ixiiiit of that part 
of tlie surface of the cushion which presses on 
the cylinder Mpears to be properly supplied w ith 
Biiialgam. Take now a piece of leatlier about 
five or six inches square, and spread over one 
side of it a quantity of aiualgam ; throw back 
the silk flap, and, turning the machine gently 
round, apply the amalgamed side of the Ica- 
tlier to the cylinder, for the space of two 
niinotcs or more, as circumstances may re- 
quire, during wliich time the excitation will be 
observed to increase rapidly. Tlie^ rj Under 
must next be wiiH'd perfci tly clean willi an old 
silk liundkerrhiLl^ and at Li rw arils with ii soft 
dry linen cloth. Let the cushion be again re- 
moved ; aiidllie amalgam which a[)peai's above 
and below the line of contact willi tl»c c>Iiiidcr 
carefully scraped ofl', (la* silk Ikip wiped, with 
the linen cloth, and the whole returned to its 
place and made fast. If now the cjlinder be 
turned slowly round, streams of the electric 
fluid will be seen rushing from the silk flap 
round the lower part of the cylinder, nltc ndcu 
with ahissiirgaiiu snapping noise, while large 
brushes oithe same, of several inches in length 
may be observed flying ofl'tiointhc lower eilge 
of Uie silk into the surrounding air. The ina' 
chino is now fit for use, and may he fusteiied 
to the table, after whicli the whole of its parts 
are to be well wiped with a warm and dry linen 
cloth to free them fioiii dust. 

The operator howTver must not expeit (his 
high anil ricli ufate of excitation to be of long 
duration. The cylinder will soon cool; duit 
will be nttracled by the action of the maehine ; 
ami the inoisiiire produced in the uir of the 
room by the bread s of his audience, will, by 
their united etfci t« render all his c-il’orts to 

J irodiiie a copioii'- .supply of electrh ity entirely 
iniitless. 

To rt medv thi.s defect, which gciitlemen wlio 
deliver pnblic Icctuics onelc< Iricil} have often 
found to be a grievous one, providt* n box ol 
thin plato iron, tcAor twf Ivf' irn in s long, foui 
inchc.s wide, mid one inch niid ii half in di ptii, 
with n lid to fit very casiK over 't. Jn this 
box a piece of bar im.i of about six inches in 
length, three in breadth, and half an inch in 
'thickness, after iieing heated in die fire to a 
dull red heat is to he phiced, the lid of the box 
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put ou, and the whole, on a suitable iron stand, 
|)1acrd under the cylinder, on the board of the 
machine in a longitudinal direction. « The 
^diation of heat from the iron will efiectually 
preserve the equality of the temperature of the 
^ surrounding air for a considerable length of 

* time, and indeed, for any length of time re- 

quired, since, by employing two bars of iron, 
the one may be kept in the fire while the other 
1*1 in the box, and thus no other interruption in 
the course of the experiments will be neces- 
sary beyond what is occasioned by the changing 
of the irons. By this means the muchiiie may 
he made to act m full v igour under the most 
disadvantageous circumstances. Whilst writ- 
ing this article we have seen a proposal for 
remedying the didieulty we refer to, by placing 
a small spirit lamp under the rubber of the 
marhine, and another under the conductor. 
This method may certainly, in some di-gree, 
prove beneficial ; but it will be found to be in 
many respects inferior to the simple method 
here offered. Ih the first place, the radiation 
of heat will he neither so nor so great ; 

in the second place, the flame of o lamp or a 
candle absorbs the fluid ; and in the third place, 
the fight, which must necessarily be emitted 
from two spirit lamps, would prove highly de- 
trimental to the etrect of those experiments 
which require to be performed in darkness. 
To which may be added, the expense of the 
lamps, and the spirit to be consumed. Where 
a plate machine of large dimensions is used, 
this nddifioiial article will not be required ; for 
the great thickness of the glass renders it capa 
ble of retaining tlie heat much longer than can 
be done by a fhiti cylinder ; for W'hich iX'ason it 
must be onv ions that if cylinders were nhnlt* 
imirli stronger tine they generally are, their 
mtion wonld be eflcclnal for a gicater lengtii 
of time than it is. Opinion, however, runs in 
fav(»'ii of thin cjlimlers, but flic consistency of 
eudi opinion remains to be .shewn. It is well 
kiioon lint (he old globular rnachineb, which 

• wcie ni.ide of thick glass, when once put in a 
stale of powerful excitation, retain that state 
much longer than the modern thin c} lindcr w ill 
do under the same circumstances. 

The best nmatgam for electrical machines is 
thus made. Melt in an iron ladle two ounces 
of zinc with oneonnee of tin, and while this 
mixture is in a fluid state, pour into it six ounces 
pf mercury ; let the whole be then put into an 
iron or wooden box, and agitated until it be 
quite cold, fn must then be^ reduced to fine 
owder in a mortar, and mixed with sweet 
og’s lard to the consistence of thick paste. 
Tills part of the process need not be performed • 
till the amalgam is wanted for use. 

OP ELECTRICAL APPARATUS. 

The various articles of apparatus necessary 
for the exhibition of the most usual exiierimente 
in electricity, are insulating stands, or supports 
of various torms, wires, fine brass chains, a 
few spare brass balls of different sizes that may 
be screwed on wires when wanted ; a few pith 
balls, two or three glass tubes of nhont three 
quarters of an inch in diameter, and from three 
to five feet in length ; a large stick of sealing- 
wax ; and four or five coated jars of difte«ent 
sizes. Electrical apparatus may be mnlUplied 
to a very great extent ; bnt the electrician who 
understands the construction of bis apparatus 


can readily combine even a smdl poriioD of it 
in so many different ways thu he ^ay save 
himself ftom an enermous expense by the exer- 
cise of his own ingenuity. No person, indeed, 
who is not competent to handle electrical an 
paratus with the skill of a workman, oqgnt 
ever to venture beyond the most common-place 
experiments, at feast where expense is any 
object. ' « 

The application of the apparatus to the pur- 
pose of experiment will best explain the na- 
ture of its diflerent parts ; and, in adopting this 
plan, wc shall be enabled to give such an ar- 
ranged view of the chief properties of the elec- 
trical fluid as may be of service in aiding the 
inexperienced electrician in making an oraerly 
display, instead of a series of experiments 
which have no regular connection, and in 
which, sometimes one property, and sometimes 
another, is illustrated. 

‘ Attraefion and Repulsion. 

1. Excite a glass tube, by rubbing it for a few 
seconds with a silk handkerchief that has a lit- 
tle amalgam spread upon that part of it which 
touches the tube ; hold the excited tube over 
some small bits of leaf gold, placed on a metallic 
plate, or on a smooth table, and they will be 
immediately atiracted by the tube, between 
which ahd the table they may be made to pass 
up and down with great rapidity for a consider- 
able time. 

9. Bring an excited tube near a small downy 
feather; the feather will be attracted by the 
tulN*, and will cling to it till it Jie saturated 
with the fluid ; it will then be repelled, and 
mey be kept floating about in the room, by oc- 
casionally approaching it with the tube, from 
vviiich it will recede, so long as it retains the 
cl»'rtricity which it (arrieil of! from (he tube. 

3. By a» fine flaxen thread attach a large 
clovvnj feather to tlie prime conductor of the 
lUtichine ; turn fhe cylinder gently round, and 
the fibres of flu* feather will lepel each other: 
npproaeli it w'ith a brash ball, or with the closeo 
lianrl, and it will endtavour to turn itself 
towards the ball or hand, but present a pointed 
wire to it, and it will instantly shrink from it 
hack on the conductor, as if animated, which 
arises from its being suddenly deprived of its 
f lectricity by the point. 

4. This experiment may be varied by insert- 
ing the brass stem of Fig. 3. Plate XlV. into 
one of the holes in the prime conductor. ^ The 
action ot tiie machine will cause the hairs on 
the head to diverge from each other, and to 
stand on end. 

5. By means of a pointed wire prqieciiim 
a few inches from the prime conductor, electrify 
the inside of a large dry glass tumbler, then 
place it over about a dozen of small pith balls 
on a table, and the balls will be alternately 
attracted and repelled, at first w ith great ra- 
pidity, bundle motion will become gradually 
more lan^iid until it entirely cense. An in- 
stniment is constrncled on purpose for tliis ex^ 
periment, by which the dancing of the balle^ 
may be kept up for any length of time, as it 
may be connected with the conductor. See 
Pig. 4. 

6. Siis^nd from the conductor, byabraw 
chain, a circular plate of copper, and reaching 
to within un inch and a halt, or two imdiM 
the table. Directly under this plate, pmoe 
another of the same form and a little larger on 
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die table* Turn the machine, and the fluid 
will pBsa^^from the wer (o the lower plate. 

now email figoree fandfnlly cut out of paste- 
boarder pith of elder, be introduced between 
the plates, tfiey will dance about with apparent 
vivacity, and sometimes appear to course round 
the em of the lower plate, l^e Fig. 5. 

7. TAe (thcirical bells furnish a pleasing il- 
lustration of the attradion and repulsion of (lie 
electric matter. They are variously constructed, 
but the form exhibited Fig. 6, is the simulest. 
The two outer bells are suspended by brass 
chains ; the middle bell and the two clappers 
by tine silk threads. When the bells are at- 
tached to the conductor, and the machine is 
turned very slowly, the fluid will pass along 
the chains to the two outer bells, but will not 
pass along the silk to the clappers and middle 
bell. Thus the outer bells beug charged with 
an extra quantity of electricity, will atoct flie 
clappers, but the moment they touch me bells, 
they become charged, and nre repelled with 
such forte as to cause them to strike against 
the middle bell, on^jpvhich they deposit their 
electricity, and are^agnin attracted. By this 
means a constant ringing is kept up while the 
machine is turned. From the inside of the 
middle bell a brass chain passes to the table 
for tlia purpose of conveying away tlie fluid de- 
posited on it by the clappers. 

Fffect of Poifits on the Electric Fluid 

The etfect of pointed conductors on tlie elec- 
tric fluid may be illustrated by a great variety 
of pleasing experiments. The following are per- 
haps the most striking. 1. The electrical Jiff. 
Fig. 7. represents a light brass fly consisting of 
fine wires proceeding from a common centre, 
and having their jiointed ends turned back at 
right angles, and all in the same direction. If 
this fly be poised on its centre oukA pointed 
wire inserted in the prime conductor, and the 
machine bo put in action, a stream of fluid will 
issao^ from each point, and produce a loco-mo- 
tion in the fly, propelling it in a direction con- 
trary to that of the points : the points will of 
conrse appear luminous, and if the room be 
darkened, a beautiful circle of fire will be dis- 
tinctly seen, formed by the revolution of the fly. 
On the same principle motion is communicated 
to, 3. The Faectrical Orrery. This instrument 
is represented hy Pig. 8. The ball S rep/e- 
sents the snu, L the earth, and M the moon, 
connected by the wires a c and h d: b is the 
centre of gravity between the earth and moon. 

These three balls and their connecting wires 
are^ supported on the sharp point of a wire A, 
which 18 inserted in a hole in the prime conduc- 
tor, and must stand perfectly upright and 
steady; the earth and moon hanging on the 
sharp point of the wire cae. From tlie side of 
each ball a short pointed wire prqjects horizon- 
tally, from which the fluid passes offiu a stream 
when the machine is worked, and^fhiis motion 
is given to tlie whole ; the sun and earth moving 
.found their common centre of gravity and 
|Ahe^ earth and moon round theirs at b. The 
sreights of the balls may be so nicely adjusted 
that £ and will make twelve revolutions 
round b, in the time tliat S and E make one 

^ \The WedriS^ Inclined Flame. This is a 
tugBy beautify experiment, and satisfactorilv 
■wik that the electrical matter issuing from 
O aemberof points, posseAses force sufficient to 


counteract Uie power of gravity in light oooiea 
Fig: 9 represents the inclined plane, where A 
is a board of mahogany 14 inches long, and 4 
inches broad; BBbB are four glase pillars, 
three tenths of an inch in thickness, the length 
of the two longer is seven inches, and that of 
the two shorter is five inches. 

From the longer to the shorter pillars, are 
stretched two nne brass wires, parallel to 
each other, and tightened by screws which 
pass through the brass balls which surmount 
the pillars On these wires, the axis of the fly 
C rests, the ends of which' are formed like u 
-small pulley, having a groove in them to pre- 
vent their slipping off the wires, and to guide 
tlie fly when in action. It is obvions that if the 
fly be placed on the upper part of the wires, it 
will roll down them by its own grnvitv ; but 
when it has renelied the bottom of the plane, if 
the upper end of the wires be connected with 
the machine while in action, the escape of the 
fluid from the points will cause it to roll very 
rapidly up the plane till it reach tlie top of it. 

These experiidflnts may be varied to a great 
extent, and models of corn-mills, water-pumps, 
astronomical clocks, &c., constructed of cork 
and paste -board, are readily put in action, hy 
directing against their main wiiecls, a stream 
of electricity from a strong pointt'd wire in- 
serted into tlie prime conductor. 

Or the Lei/den Jar. 

The Leyden jar, or phial, is so called from the 
circumstance of its properties having been first 
observed at Leyden by M. Van Kleist, dean 
of the cathedral in Cumin. It consists of a 
glass jar of any conienienf size, having the 
outside and inside coated with tin foil, to with- 
in 2 or 8 inches of the top, and a brass vyire, 
the upper part of wliidi must tci minute in a 
ball of the same metal, and the lowe^ part in a 
fine chain^ or a piece of fin** wire, that it may 
tbiich the inside of the jar, passing through a lid 
of baked wood which fits into the mouth of thi' 
jar. This jar, as commonly used, is represented 
by Fig. 10. If « jar thus constructed be held 
by the lower part with the hand,^ and the knob 
be brought in contact with the prime conductor 
while the machine is in action it will become 
charged; and if a communication be then 
formed between its outside and inside coatings, 
by the other hand being brought to the knob, 
that sensation called the electrical shock will 
be felt, and the jar will thus he disclinrged. 
But when it is required to pass the charge of 
tile jar through any particular substance, the 
jointed dischai^iiig rod must be used. Fig. 11, 
which ifi mounted on a glass handle to prevent 
the dispersion of the naid. Any namber of 
these jars combined together, and^ having^ a 
communication formed between their exterior 
and interior coatings, is called an electrical 
battery. F^'g: 1. Plate XV, For experiments 
that do not require greeX power, two or feree 
jars are sometimes connected together by wires ; 
and this is often more convenient than char;giiw 
the battery; but where great power is reqoired, 
the battery is indispensable to success. In 
using a single jar it is often desirable, and some- 
times even necessary to measure accurately 
(he stre^h of the charge. This ts effected by 
means ofan instrument called the electrometer, 
the simplest foi m of which is represented by 
Fig. 2. and consists of an upright stem of box, 
furnished at the lowCr end with a brass fer-ile 
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nnd pin, by which U may be inaeiicd ia the 
condiirtor. To the upper part of the atero ia 
afflied n graduated aemmircie of ivoi^, about 
• the middle of which if a hrnaa arm, to support 
the axis of the index. The index is a \ery 
aleoder stick, which reaches frdii the centre of 
4he plate to the fenilenit the lower end of the 
s^in ; and to it!^ extremity is fixed a delicate 
pith ball. This index rises as the charge pro* 
ceeds, and when it is completed will stand at 
ninety, or at right angles witli the stem. ^ 

The univerHfii dhcharyw is another instru- 
ment that will be found necessair in a great 
variety of experiments in which the battery ia 
to be used. 

Fig. .3. is a representation of Henley’s uni- 
versal discharger. A is a flat board, about fif- 
teen incliGs long, four broad, and one thick. 
BD nre two glass pillars, cemented in two 
holes upon the board A, nnd furnished at top 
with brass caps, each of which haa a turning 
joint, and supports a smngtnhe, through which 
file \vires D 1> slide. ^c\of the caps is com- 
posed of three pieces of brass, counected so that 
the wires I)1i, besides their sliding through 
the sockets, lime a horizontal and ^eitical mo- 
tion. Each oftlie wires DO is furnished with 
an open ring nt one end, and at the other it has 
a brass hall, which, by n short spring socket, 
is slipped upon the poiuted extremity, nnd may 
he remo\ed. E is a circular piece of woocf, 
having on its surface a slip of ivory inlaid, and 
furnislied with a foot, which is fastened in the 
middle of the bottom A. 

To this dischniger belongs the small press. 
Fig. 4. the stem of which fits into the socket, in- 
stead of the circular table E. On the top of 
the stem are two oblong boards, which nre 
piessed together hy means of tw'o screws. Be- 
tween these bonrns may he placed any snb* 
stance whirh^ requires to be pressed while the 
electric fluid is %nt through it. 

The ronsti nction of tliis instrument is such as 
to enable the operator to use it w'ilh advantage 
in numerous experiments, such ns the oxidation 
of metallic leaves between slips of card or of 
glass ; splitting small pieces of oak ; firing gun- 
powder, &c. 

By far the most interesting and brilliant ap- 
plication of the powers of the Leyden jar, is 
the melting of metallic wires. When a strong 
chaige is_ passed tbroiigli a slender iron wire, 
the wire is ignited or clispersed in red-hot glo- 
bules. The power of large batteries was for- 
merly considered essential to the prodiiction of 
this elfect ; but if the wire be sulficienyy fine, a 
single jar, exiuising a coated sncfaccffif about 
190 square inenes, will be found anfficient to 
exemplify the exfieriment. llie finest flatted 
steel wire, sold at the watch-makers' tool 
shops, b> the name of watch-pendnlnm wire, 
answers exceedingly well. 

Ciitlibertson’s Balance Electrometer ia an 
excellent and elegant regulator of the strength 
of the charge requisite for fusing dillerent 
lengths of vviie ; and in public lectures is an in- 
dis|>eiisal>le article of apparatna. Fig. 6. repre- 
aents this instroment, with the common quad- 
rant electrometer inserted in the centre of the 
iipjier arm, which, it may be siiflicient to n*en- 
tioii, is accurately poised on a knife-edged 
centre In using thia electrometer, the omi A 
must be connected with the inside of the jar, 
and the insulated ball B with the outside, llie 


wire to be fused moat form pbii of the circiiit 
When the jar or battery la cnargiti, C will ha 
re|>elled by A, and D will thna dea^^nd to B» 
and discbaige the jar or halttfy through the 
wire^ which ivill be fused ana run into balls. 
From numerous ex|)eriiiients it a|>|ienni tiuit 
the aqtion of electricity on wires inerenaes in 
the rarro of the square of the increased |x>wer : 
since fdvo Jars, cbaiged to any degree^ will 
melt four times the length of wire that is melted 
by one jar; and this will again lie tiuadnipM, 
by doubting the height of the charge. 

This ldw% Mr. Singer says jie has fonnd to 
obtain in all accurate experiments, with mode- 
rate lengths of wire : with a batteiy exposing 
forty feet of coated surface, he has frequently 
melted eighteen feet of iron wire, (Jgth of an 
inch diameter) by a- single explimon, nnd Uie 
phenomena were remarkably briliiont, a sliower 
of intensely ignited globules being dispersed in 
nil diiections. 

Irdtamumble substances kindled by the electric 

Jluid. 

If n small quantity of spirit of wine be poured 
into a silver table siioon, and rendered a little 
warm by being hehi ov er n clear fire, it may he 
inflamed, by draw iug from it a single sjmrk, 
when the spoon is held by a person standing on 
the insulating stool, and holding in lus other 
hand a chain, connected with the prime con- 
ductor. This experiment is sometimes varied, 
and rendered more striking in the following 
manner. Near the prime conductor of the ma- 
chine, place on the table thre^ wine glasses ; 
connect the first glass with the conductor, by 
a brass chain, which will reach to the bottom 
of it, and with it, let the second and third he 
connected by n piece of fine brass wire, bent 
in the fgrm of tlie letter A. Fill the first and 
second glasses with water, and into the third 
jiour a little ether ; turn the machine, and with 
a wire and ball, draw a spark from the ether 
and it will be immediately inflamed. 

Gnn-powder may be fired by the cnarge of a 
jar sent through it, if it be ground fine, and 
slightly rammed into a quill : tliere roust be a 
brass wire inserted in each end of tlie quill ; 
the wires should be thrust so far in, that 
their extremities may be within the fifth of iiii 
inch of each other. If the powder be mixed 
with clean steel filings, it will be the more 
readily fired. 

If a small quantity of flax, or of cotton wool 
be loosely tied on one of the knobs of the dis- 
chaiging rod, and a little finefg powdered 
resin dusted on it, and ajar be discharged by 
bringing the end of tlie rod thus prepared in 
contact with the knob of the jar, tlie charge 
will pass throngh tlie flax, or wool, nnd in so 
doing will melt and ignite tlie resin, and set 
the whole on fire. ^ A very neat contrivance 
for givina this experiment a better elfect is re- 
presentecr by Fig. 6. A is a maho|raiiy board 
six inches in lengthy three in brendln, and half 
on inch in thickness. D is o glass pillar fixelfllt 
in the middle of A, and siipiiortiiig a piece or 
wood C, vv hich is three inclier long, iiii inch 
and a half broad, and about three quarters of 
ab inch thick. In each end of this piece there 
is fi small screw-ring : the extremities of thexe 
screws just touch a wiie proceeding Unieacli 
of them from two small brass knobs inseitod at 
the ends of a shallow groove on the umier side 
df C ; these rings sei \ e to liook the chains o't 


239 


ELE 


ELE 


wiien the ii^tniment Is used. On (lie hack part 
of C stands the uerj^ndicular piece D, in the 
top of which is nxed die brass pin E. To it% 
this for the pi^-pose of firing cottjn woo! it is 
only necessary to dust Hie cotton with 
powdered nsin, niid hang it on tJie pin E, 
letting the lower part of it reach down to the 
piece C Connect one end of G with tlie in- 
side of a jar and the other end with the out- 
side ; discharge tiie jar and the fluid in passing 
between file (wo siiiull brass knobs w'ili kindle 
(lie col (on. Tins neat little instrument is the 
iiivenfion of Dr. Roberts of'Bridport. 

Hydroi;en gas may be readily inflamed by the 
electric spark. Fig. 7, is a representation of the 
electrical carinim cliietly used fur tins purpose. 
It is charged witli the gas by holding tlie moufli 
of it closely over that of a stone or glass bottle 
in which the gas is generated ; a few seconds 
will be siifUcient ; it raimt then be corked up, 
uud the pci son who is to discharge it, standing 
on the insulating stool, must touch with his 
iiiigf'r, or with a wiie and bail, the knob A, 
and the spiirk will pass into the interior of 
the cannon through the glass tube B, and the 
gas will e\pliifle with a loud report, driving 
out the cork train tlie mouth of tlie cannon to a 
considerable distance. 

Luminous evhtbi/ion of the electric fluid. 

This effect is i)roducecl to the greatest ad- 
vantage by forming dillerent deii^es with 
spangles ot tin foil on the surfaces of tubes, or 
plates of glass^ and sending a succession of 
strong sparks along such devices ; the spangles 
should be placed at a short distance from each 
other, and fixed on with strong gum water. 

A mere inspection of the figures will convey 
an accurate idea of the nature of flu's kind of 
electrical apparatus : and it is only necessary 
to observe that the brilliancy of these exhibi- 
tions will depend on the darkness of the room 
in which they are made, the dryness of the 
apparuiiis, and the strength of the sparks. Fig. 
8. IS a representation of the simplest instrument 
used for this purpose ; from the form of tiie 
direction in wfiicn the spangles are stuck on 
the glass, it is called the spiral tube. When 
used it is held in the hand by one end, while ^he 
other is brought sutliciently near the prime cr>n- 
diictor to receive the spark. 

Fig. 9. shews a combination of such tuLi s 
called the illuminated dome, the eflect nt 
w hich is extremely vivid when the experiment 
is well managed ; Fig. 10. is a device Ibr exhi- 
biting the luminous appearance of the flaid 
through difl'cient colours paioted on glass, the 
elfert of this is also remarkably fine. 

It is not necessary here to occupy the time 
of the reader with oirections how to perforin 
experiments of this description, since all that is 
required isto employ a machine ofself-suflicient 
power to keep up a constant and vivjd stream 
•f the electrical matter, and to take care tliat 
^ere^ be a good conductii^ substance connect- 
ed with the ternunation ol the device to carry 
Air the fluid to the earth. 

TAe identitif^qf lightning and the electric 
fluid. 

VariiMH prooObh^l this have been adduced 
hj the best writers on electricity ; but instead 
of enumerating them here it may be sufficient 
to observe that in as far as tlie limited powers 
of man hove been able to carry experiment on 
111** subject, nothing has yet occurred that can 


be mentioned as indicating the least diflerence, 
except ^ii|g|| quantity, between the substance 
that Hows so copiously from a good electrical 
machine, and that which flashes in the iieavens 
producing some of the most awfully sublime 
phenomena iiftiature. But it is in tlie power 
of any person capable ^of using the commoif 
electneal apparatus to satisfy iiimself on (his 
liead by raising in the air a comiiioti Mper kite 
having a pointed wire projecting a iew indies 
from its highest part, and comniunicatiiig w itli 
the string by which the kite is raised. In this 
siring there should be a very fine thread of 
wire intertwined, such as is used by the manu- 
factarers of metallic lace ; or if Hus cannot be 
obtained the string may be simply wetted with 
water. If a kite thim prepared be raised in the 
air during a thunder storm, or at any other time 
when there is much electricity present, the fluid 
will descend copiously along the string, and^ 
may be collected in jars, and every kind of 
experiment performed with it as if it had been 
collected from a macliine. 

In making this experiment (he string of (he 
kite should be coiled round a rad of glass ; and 
a chain should be suspended from it so as to 
touch the ground, as the electric matter some- 
times flows down in siu h quantities as might 
prove dangerous to the operator were it not 
immediately conveyed to tiie earth. 

The knowledge of the identity of lightning 
and the electric matter produced by (lie inaciiinc 
lias been turneil to great advantage in the pro- 
duction of those inventions by w'liich not only 
valuable property, but, in many instances, liu- 
mau life also may be protected from the de- 
structive eil'cets ot Hus povveriul agent of natui'e. 
Valuable, however, as these inventions are, they 
are comparatively little attended to. Every 
building t fiat stands in an exposed situation ought 
to be fiirnislied with a concfuctiug rod to sine 
it from the eftects of lightning ; yet conductors 
on buildings are more curious than common in 
England ; nay, what is still worse, church spires 
are but seldom provided with them, alHiough 
they are generally surmounted by gilt orna- 
ments peculiarly adapted to draw the lightning 
from the clouds. Ships that go within the 
tropical climates ought to be provided with 
the flexible conductors which are so easily 
adapted to the masts, and which prove a 
source of safety in the nnost violent tliuiidcr- 
storms, and y**! it is said that masters of ves- 
sels sometimes carry these rods out with them, 
without being at Hie trouble of having them 
erected.* 

The mility of conductors is demonstrated 
by the common experiment called Hie thunder- 
house. This little article is variously con- 
structed, but the most elegant form given to it, 
and that wliith ^ews the effect most strikingly 
Is that represented by Fig. II. The upper 
part of the pyramid consists of three distinct 
pieces, which are all thrown asunder by fall- 
ing down when the moveable piece a is ex- 
pdlcd by the charge passing along the conduct- 
ing rod. 

In treating of the lumiuous appearance of 
the electric fluid we should have noticed the 
sinplarly beautiful eflect produced by passing 
it througb a highly rarifled mediaui. 

appearance of the fluid in this case 
strikingly resembles the Aurora Borealis; from 
which It lias been thought that that phenomenon 
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.s catiso(l by the electricity of (be atmosphere 
ulaying in the higher regions. TljM theory, 
however, is not well snppoit(*d pPid some 
• recent facte seem to militate against if. To 
piYxIiice this exhibition a long glass tnbe, so 
mounted that it may be readily exhansted of 
the intei nal air, is essentially necessary. For 
tliis exp-'iiment aivl numerons others which we 
have not room to desciibe, we w^onld warmly 
recommend the compound apparatus which is 
repcesented at ]^. 12. A is an insulating pil- 
lar of glass, whHm is screwed to the wooden 
foot 11 ; and on this pillar all the apparatus may 
ho acrenedaiterimtel}'. C D is unexhausted 
tube of glass, furnished nt each end with brass 
raps ; at the end D is a valve properly 
secured under the brass plate ; a brass wire, 
with a ball, projects from (lie up])er cap ; a 
pointed wire proceeds from the bottom pWe; 
and this tube is called the luminous conduc 
TOR. Tlie tlask represented at E is called the 
Leyden Vacuum. It is furnished with a 
valve undt r the ball E ; to come nt which the 
more 1 caddy, the ball may be unscrewed: a 
wile, with a blunt end, projects to witiiin a 
little of the bottom of tlie flask, the latter being 
coated with tin foil: and a female screw h 
cemented to the bottom, to screw it on tlie pil- 
lar A. — F is a syringe' to exhaust the air ucca- 
siotially, either Ironi the luminous conductor or 
the Jjcyden vacuum. To do this, nnscrew the 
hall of the Leyden \acuum, or the plate of the 
luminous conductor, and then screw the springe 
in the place of either of these pieces, being 
careful that the bottom of the female screw G 
bears close against the leather which co%eis 
the shoulders ah or cd; then work (lie sy- 
ringe, und 111 a few minutes the glasses will be 
snflicic'jtly exhausted. IT and 1 arc* two Ley- 
den hoUlt s ; each of whi( h has a female screw 
fitted to the ‘bottom, (hat they may be con- 
vemeniiy screwed on the pillar A ; and (he 
bottle 11 is furnished with a belt by wWh it 
may be screwed sidew ise to the same. K und 
L aie two small wires, to be screwed occa- 
sionally either into the ball E, the knobs e or f 
the cap c, or the socket ff on the top of the pil- 
lar ; the halls may be unscrewed from these 
wires, which will then exhibit a blunt point. 
M is a wooden table to be screwed occasiuii- 
ally 00 tlie glats pillat. 

• Of the two Electricities, 

There are two distinct kinds of electricity 
which were oiiginally named by Du Fay, who 
made the discovery, the vitreous and the resi- 
ffous, but are now dcnoiniiiated positive and 
negative electricity. 

in whatever way electricity is produced, 
whether by friction, evaporation, heating or 
cooling,^ there is ahvays the presence of the 
two distinct electricities. Ann it is now well 
known that every substance is an electric, or 
capable by friction of producing electrical phe- 
nomena. Thus for, instance, it we take any of 
those bodjes formerly called non-electrics, and 
insulating it by a rod of glass or of any other 
convenient substance commonly termed an 
electric, and rub it with a piece of silk, or 
worsted, we shall find it become electrical It 
will attract and repel light bodies, and yield 
srarks to (lie linger that approaches it : the 
distinction, therefore, formerly made between 
electrics, and non-electrics is groundless, and 
cHiciilated to mislead. 


On this principle we readily* perceive bow 
any body by friction may be mad^ to exhibit 
either of the two electricities, according to (he 
nature of (he rubber. The only exoeptionis 
the back of a cat, which gives ve vitreous or 
imsitive electricity with every robber hitherto 

Tlie following is a table of several substances 
which acquire the vitreous electricity, when 
we mb them with those vihlch follow them in 
the list; and the resinous electricity, when 
rnhlied with those that precede them. 

The skin of a cot 

Polished or smooth glaxf. 

Woollen stufi'or worsted. 

Feathers. 

Dry wood. 

Paper. 

Silk. 

Ijiir. 

Eougliencd glass. 

The resulting fluids are necessarily co-exist* 
tent, the one appearing on the body rubbed, 
and the other on the rubber ; but since the one is 
most tistiallyevolved on the snriace-glas9,and the 
other on that of re&iiis, the fir«.t has been called 
the vitreous, and the second the resinous elec- 
tricity. These two fluids, corresponding to 
the positive and negative of Franklin, by their 
reunion produce a species of reciprocal neutra- 
lization, and elettrical repose. ^ 

This may be most satisfactorily shewn by the 
following simple experiment. Excite a glass 
tube b> friitiun, and bring it gradually towards 
the gold-leaf electrometer Fig. 13. and^ the 
leaves will di\crge with positive electricity. 
The sane efl'ect will be produced, but by nega- 
tive electiicity, by exciting a large stick of 
sealing u ix. But let both *he glass and the 
wax be excited at the same time, then, hold- 
ing them in a perpendicular direction, parallel 
to, and at a little distance from each other, 
bring them near the electrometer, and not the 
slightest sign ot electricity will be evinced 
by it 

To the scientific mind the exhibition of tlie 
two electricities must ever form a source of so- 
perior gratification in consequence of the inde- 
nnite variety of which the illustrative eiperi- 
monte admit ; the ease with which most of them 
may be performed ; and the extreme beauty 
anri delic acy of many of them. But on this 
part of the sul^ject we cannot enlarge ; nor liave 
we room to enter on the connexion of electri- 
city w ith the medical science. Yet w^e must 
(like this opportunity of stating, that, although 
there Qie many foolish, and even incredible 
things on record, as to the medical virtues of 
electricity, we have'also sufficient proof tliat in 
the hands of a skilful operator, it may, in nu- 
merous cases, be applied with certainty of 
success. 

Let no ore however attempt to apply this 
agent in the healing art who is not thoroughly 
competent to judge of the real nature^ of ffic 
case, and to manage the application with pil- 
dence and skill. 

The Elecirophohis, 

The electrqphorus is certainly a very remark- 
able source of electrical ncrumulahon, and is 
an instrument which, for many light exjierj- 
tnente, forms a good substitute tor Uie el«( tri- 
cal machine. It is one of the iiigenins coo- 
Irivancrs of professor Volte, and is consrnirled 
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in the followini^ manner. Procure two circular |( wems to have been an opinion established 
plates of metal, or of wood covered with tin among p^losophcrs in the remotest ages, that 
foil, and well rounded at the edges ; these are there arH^ly tour simple bodies, namely, fire, 
tlie conductors : between them is placed a resi> air, wat^ and earth. To these they ,(^ve the 
nous plate, (prmed by melting together equal name of elements, because they believed that 
parts cr shell -lar, resin, and Venire turpentine, all substances are composed of these four, 
and pouring this mixture, whilst flnid, within a This opinion, variodsly modified indeed, was 
tin hoop of the required size, placed on a mar* maintained by all the antient philosophers, 
ble table, from which the plate may be readily We now know that all these' supposed elements 
separated when cold. This plate should be are compounds: fire is composed of caloric 
half an inch in thickness ; it is sonietimes made and light ; air of caloric, oxygen and azotic 
by pouring the mixture on one of the. conduc- gases; water of oxygen ^and hydro^n 
tors, which is then formed with a rim for that and the earth includes nine difierent sub- 


purpose. In the centre of the iippei conductor 
IS tiled a glass handle of about ten inches long, 
for the purpose of litling it without drawing otf 
its ele( tricity ; and when the electric state of 
the lower conductor is to be examined, the 
whole apparatus must be placed on an insulat- 
ing stanri. To use the electrophoriis, rub the 
upper surface of the resinous plate with a piece 
ol dry fur, cat’s skin is reckoned the best, and 
it will he excited negatively. Place the upper 
conductor upon it, and them raise the same hy 
its insulating handle ; it will be found to exhibit 
xcry faint, it any, electrical signs. Replace 
the conductor, and wliilst it lies on the sin face 
of the excited plate, touch it with a finger of 
nny other uninsulated conductor, and llien raise 
it again by its handle. It will now be posifiiely 
electrified, and alford a spaik : if it be thin le- 
placed on the resinous plate, touched, and 
again raised, another snark will be procured, 
and this process may ne repeated lor a con- 
siderable time*^ without any perceptible diiiii- 
Diition of elfect. Jars may he charged hy 
bringing tlumi in contact with the conductor 
each time it is lifted, x\ith an iiislrnmeut of 
this kind only six inches in diametrr. Cuvallo 
charged a jarhe\eral times successively, and 
such was the strength of the charge that it was 
capable ofpien ing a card. 

Thii instrument, properly constructed, has 
been known to retain its electricity so long 
ns three weeks, w'thout requiiing fresh exci- 
tation. 

Fig. 12. Plate XIII, represents the most 
common form of the electruphonis ; it is some- 
times fitted up with a contrivance for pio- 
diicing an inst uitaueous light by causing t(ie 
spark to inflame hvdrogen gas. 

ELECTRO CiiEMJSiR^. See Galvan 

IS.M. 

ELEC'IirARY, in pharmacy, a term in 
which both official and extemporaneous medi- 
cines aie frequently made. 

ELEGIA, a genus of the ditucia tiiandria 
class and order. 'J'hcn is one species, a 
native ot the Cape, which has the habit of the 
rush. 

^ ELEOIT, in law, is a writ of execution, 
eitiui upon a judgment for debt or damans, or 
upon a torleiture of the recognizance^ taken in 
the Xing’s court, by wbicli the plaintifi* is pat 
in possession of one half the debtor’s lauds, 
-which he is posscs.sed of ot ttie time to 
bold them till his debt is paid out of tlie 
profits. y 

ELEGY, n mournful and plaintive kind of 
poi ni. See PoETWf. 

ELEMENT, in physiology, a term used by 
philosophers to denote the original component 
paitsot bodies, or those into which they are 
flltitiintely resolvable. 


stances. 

ELENCHUS, in logic, a sophism, or falla- 
cious argument, which deceives the hearer 
under the appearance of truth. 

ELEPHA8, the ELEPfiANr, a genus of the 
m'lmmalia class, of •the order bruta. The 
generic character is, cutting teith none in 
either jaw ; tusks in the iipiier jaw ; proboscis 
very long, prehensile ; body nearly naked. 

The aTiove is according to the clas*>iflcation 
of Liniianis, but by Cuvier the elephant 
placed among the pachydermera, or thick- 
skinned quadrupeds, in company with the sow, 
the river hor.se, and the rhinoceros; and 
under this genus are now ranked tlie following 
species. 

1. Eiephas AJricanttSf the African ele- 
phant. In this species the skull is rounded, 
processes ofthe enamel of the grinders forming 
UbciiiM ot lozenges, touching each other in 
the middle ; euis large; toes four before and 
three hcliiiid. The tusks of this species yield 
the best ivory, and are the largest in point of 
size. The hide is of a deep brown colour ; and 
the ordinary height is from eight to upvyards of 
ten feet. This animal inhabits the immense 
forests and the dieary wastes of Africa. 

2. Klejjhas Indicus, AsixMic, Elephant The 
skull of this species is lengthened, the forehead 
c oncave, the enamel of the grinders disposed in 
the form of flattened ovals placed across the 
tooth ; ears large, horny nails, five before and 
four behind. 'J'he general colour of this 
species is grey, speckled with brown, and 
sometimes white. The height is from eight to 
twelve feet. 

This species inhabits the continent of Asia, 
and is found on both sides of the Ganges, in 
China, and in the larger islands of the Indian 
Ocean. 

3. Elcphas Priminenius, Fossil elephant, 
or manimoUj. The skull is lengthened,^ fore- 
head concave, nnder jaw, obtuse, grinders 
iapge, parallel processes ofthe enamel disposed 
in closely set libbands, sockets of the tusks 
verv long. 

Tins species in all probability is now extinct, 
and it is only known from the numerons speci- 
mens of its bones which have been dug out of 
the earth : these are of immense size, and have 
been found in all the countries of Europe, from 
the Mediterranean sea to the arctic circle. In 
Asiatic Russia they occur in the greatest 
abundance. 

They have also been found in the Eurepean 
isles, as Iceland, and various parts of Great 
Britain and Ireland ; they have been dug up 
also in North and Suiitli America, andf in 
Utidvon’s Ba^. 

The contnvauces for Inking elephants are 
various. Tlie Ceylonese sometimes SQ>’iuuii.i 
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too woodi in bandoj and drivo. with lighted 
torchea and all manner of ooiaes, the elepnanta 
which inhabit them, till they are Mapped into 
a particular spot snrroiinded vmh pailisades. 
At other times a kind of decoy, or female ele- 

8 hant, is sent out in order to induce some of 
be tonles to pursue her, who are by this means 
secured. When a *wild elephant is taken, it 
still remains td reduce it to a quiet state : and 
to tame it, in order to be made useful : this is 
effected by tlirowing ropes round the legs and 
body, which are well secured ; and two tame 
elephants, properly instructed, are placed on 
eacli side. The captive animal Anus himself 
gradually so fatigued by his inellectual strug- 
gles, and so much southed by the caresses oc- 
casionally given bv tlie trunks of tlie tame ele- 
phniits, by the food from time to lime presented 
to him, and the water with which he is re- 
freshed by pouring it over him, tliat in the 
space of some days he becomes completely 
tame, and is placed with the rest of the domes- 
ticated troop. Sometliies, in order to siihrliie 
them the more effectually, they are deprived of 
sleep for a considerable time. 

The elephaut brings only one youug nt a 
time; verv rarely two: tlie young are about 
three feet higli^ when they are first born, and 
continue growing till iJiey are sixteen or 
twenty yeais old ; they are said to live a hun- 
dred, or a hundred and twenty years. 

In the Philosophical Transdctions for the 
year 1799, we find some curious particulars 
relative to tlie natural history of the elephant, 
by Mr. Corse, vvliose residence in India aflorded 
linn opportunities of investigating (he subject 
with exactness. 

From these observations it appears that 
boinefhiiig must be hubtracted from thatele- 
v^ated character with which this animal has 
been so frequently hoiioiii’ed ; and that neitlier 
its docility nor its memory can be allowed a 
very high rank, when compared with those of 
some other animals ; and that the sr riipuloiis 
delicacy, which, as it was pretended, forbade 
all public demonstrations of its passions, is a 
mere fable. A female elephant has also been 
known to forget her young one, uflcr having 
been separated from it for the short space of 
only two days, and to repel its advances. An 
elephant, also, which had escaped from its con- 
finement, has again suffered itself to be tre- 
jiaimed, and rocondneted to its state of cap- 
tivity. 

ELEPHANTIASIS, called also the lepra 
of the Arabians, in medicine, a chronical 
disease, one of the two species of leprosy, 
which affects the whole body, yvliere even the 
bones as well as the skin are covered with 
spots and tumonrs, which being red, ai last 
turn black. 

EIjEPHANTOPUS, b€utiard-scabiMy in 
botany, a genus of the syngenesia polygamia 
segregata class of plants. There are four* 
species, herbaceous plants of the East and 
West Indies. 

ELEVA'riON, angle gf, in ^uni^ery, that 
comprehended between the honzon and the 
line of direction of a cannon or mortar ; or it is 
that which the chase of a piece, or the axis of 
its hollow cylinder, makes with the plane of 
the horizon. 

Elevation, in nrchitectiire, the same with 


au orthographic or nprighf 'draqglit of a 
building. 

Elevation qf the host, in Ihe church of 
Rome, that part of the mass where the priest 
raises the host above his bead/or the people to 
adore. 

ELEVATOR, the name of several muscles. 
See Anatomy. 

BLEVATORY, e/cwfl/ortiiOT, in surgery, an 
instrument for raising depressed or fractured 
parts of the scull, to be applied after the integu- 
ments and periosteum are removed. ^ 

ELISION, in grammar, the cutting off or 
suppressing a vowel at the end of a word, for 
the sake of sound or measure, the next word 
beginning with a vowel. 

ELK. See Gervus. 

ELL, a measure of length, different in dif 
ferent countries; hut those mostly used it 
England, arc the English and Flemish ells, 
whereof the former is three feet nine inches, 
or one yard and a quarter, and (lie latter only 
twenty-seven inches, or three qiuirters of a 
yard. In Scotland, the oil contains 37^) Eng- 
Jisli inches. 

ELLIPSLS, in geometry', a curve line re- 
turning i^o itself, and producqd from the sec- 
tion of a cone by a plane cutting botii its sides, 
but not parallel to tlie base. Conic Sec- 
iiONS, and Mensuraiion. 

Eliipsis, ill grammar, a figure of syntax, 
wherein one or more words are^t expressed ; 
and from this deficiency it has got the name 
ellipsis. * 

Ellipsis, in rlietoric, a fiftuie nearly allied 
blgireterition, when the orator, through traufr 
port of p.isN Oil, pii«>se8 over many things: 
which, had lie ludi cool, ouglit to have been 
mentioned. 

KLLIF'J'OIDES, in geonvtry, a name used 
by some to denote infinite ellipses, defined by 

Ihe equation (a—x)*' 

Of these there are several sorts : thus, if rtp® 
(a — jr) it is a ciibical elliptoid j and if ag* 
ary, it denotes a biquadratic elliptoid, 
which is an ellipsis of the third order in respect 
of the nppolloniun ellipsis. 

ELLISLA, a genus of the monogynia order, 
in the pentandria cluss of plants ; and in the 
natural method ranking under the 23d order, 
liiridm. There is one species, an annual plan! 
of Virginia. 

ELOCUTION, in rhetoric, the adapting 
words ond sentences to the things or senti- 
ments to be expressed.^ It consists of elegance,, 
composition, and dignity. The first, compre- 
hending the purity and perspicuity of a lan- 
guage, is the foundation of elocution. The 
second ranges the words in proper order ; and 
the last adds the ornaments of tropes and 
figures to give strength and dignity to the whole. 

ELONGATION, in astronomy, the digres- 
sion og recess of a planet from the sun, witl 
respect to an eye nluced on oiii eartli. Tlr 
term is chiefly iisca iti speaking of Venus and 
Mercury, the arch of a ^at circle inteicepted 
between either of these planets and (In* sun, 
being called the elongation of’ tbit planet from 
die sun. 

Elongation is also used for the difference 
in motion between the swiftest ond the slowest 
of two planets, or the quantity of space Uie one 
has passed beyond the other 
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ELOPS, a KcniH or fishes of the order of ab- 
doinioales^ of which tiiece is but o single 
• I'jjecies, viz. tne sniirns, or scnr-fish, which iii- 
huhits the const of Carolina. 

ELYJV1US, r^genns of (he dinjnia order, in 
the triaiidria class of phints ; and in (lie ni«(urBl 
method ninking under the fourih order, gra- 
mitta. There are 11 spec ies, known in general 
by (he name of l\ine ^rass ; they may be found 
in most p.ir(s of (he world. 

KMliALJVlINd, is the opening of a dead 
body, frikiin* out tlie inIcstiMes, and filliiu» the 
plrire with odoriieions and drairr iti\e drni;s 
and .spices, to pieient i(s piitrifying. The 
E^}p(iaus evcelled nil oilier n.dions in the art 
of preserving hodir s from con option ; for some 
(hat (hty have einl)rdined Howards of 2000 
jears ago, remain whole (o tliis d’ly, and are 
often hroiiglit into other cuiinfries ns great 
curiosities. 

liJ\lB\RGO, in commerrt*, an arrest on 
ships, or rnerrhandi/e, by public aulhoiitv ; or 
n prohibition of the slate, eo'iimonly on foreign 
sliips, in time of war, te previ*iit their going out 
of port, soineiiirM's to prevent (heir coming in, 
and sometimes ht th, for n limited (injc. 

EMBRHr/A, ill oinitlio]og>, a genns of 
birds belonging to (he order of passeres. There 
are 24 species, of which the must remarkable 
me, 

1. The nivalis, or groat p\ed mountain finch 
of R.iy, and (he snow-bird of Edwards ; it his 
wliite wings, but the onh r edges of the piiriio 
feathers are bhi»)v; the Ihil is black, with three 
white feathers on each side. 44iese birds are 
called in Scotland snow fiakes, from tlieir^i- 
iiearanre in bard" w cather and deep snows. 
They arrive in that season among the Cheviot- 
hills and in the Highlands in ania/itig fioeks. 

2. The miliari<(f or grey einberi/a, is of a 
grevish colour, spotted with black in the belly, 
and the orbits are reddish. It is the bunting 
of English authors, and a bird ol Europe. 

3. The liortiil.'ina, or ortolan, has black 
wings ; the first three fciithers on the tail are 
white on (he edges, only the two latercd are 
black oiitwrardlv. The orbits of the ejesarc 
naked and yellow ; the head is greenish, and 
yellow towards the inferior mandible. It feeds 
principally upon thf millet, grows very fat, and 
IS reckoned a delicate morsel by certain epi 
cures, especially when fattened artificially. 
These birds are found in several parts of t2u- 
rope, but are not met with in Britain. 

4. The citrinella, or yellow-hammer, has a 
blackish tail, only the two ontw ard side-featliers 
are marked on tlie inm r ed»e with sharp white 
spots. It IS :i bird of Euro])c, and comes about 
houses in winter. 

6 The Bchoeniclas, or reed-sparrow, has a 
black lu iid, a blackish-grey body, and a white 
spot on tlie qnill-featliers. It inhabits marshy 
places,^ most commonly among reedq, from 
which it takes its name. Its neat is worthy of« 
notice for the artful contrivance of it, being 
fastened to four reeds, and suspended by them 
like a hammock, about three feet above the 
water. 

6. The oryzivora, m rice-hnnting, with the 
head and whole nnder-side of the body black * 
hind part of the neck in some pale yellow, and 
in others white : coverts of the wings and pri- 
maries, black, tlie lest edged with w^ite ; part 
of (lie scapulars, lesser coverts of the wings. 


and rump, white ; back Mack, edged with dull 
yellow; tail of the same colours, and each 
fentlier shqra|y pointed ; the legs are red. 

7. The cirlua is brown ; breast spotted ; eye- 
brows pale yellow; the two outmost taif-tea- 
thers with a white wedged spot. It inhabits 
France and Italy, and feeds on seeds, worms, 
and insects. 

8. 'riie ciris; the head blue*, belly orange ; 
buck gicen ; the feathers green brown. In- 
habits South America. 

EMBLEM, a kind of painted enigma, or 
c< rial 11 figures painted or cut metaphorically, 
cApiessing some action, with reflections 
iiiidcrneatli, which, in some measure, explain 
(he St use of the device, and at the same time 
iiistiinl ns in some moral truth, or other mat- 
ter of know ledge. The emblem is somewhat 
plainer than the eiiigniqi and the invention is 
nioie modern, it being entirely unknown to tlie 
ancients. • 

EMBOSSINH^ or imbosfihgf in architecture 
anil .sculpture, the forrmng or fashioning works 
in relievo, whether cut with a chisscl or other- 
wise, 

EMBOTIIRUN, a genus of the class and 
ortlcr tctrandiiii monogynia. There are four 
species, handsome shriib.s of New Holland 
and South Amerirn. 

EMBRASURE. See Architecture. 

Ejvibr vsuRE, in fortification, a hole or 
aperture in a parapet tlimngh whleh the can- 
non are iiointed to (ire into the moat or field. 

EMBROCATION, in surgery and phar- 
macy, an exteinil kind ol* remedy, which con- 
sists in an irrigation of the patt nilected, with 
some jiiopiu* lit|ni>r, as oils, s])iiits, ttcc. 

EMBliOIDEIlY, a work m gold or silver, 
or silk till (ad, wrought liy the needle upon 
cloth, studs, or tnuslin, into various figures. 
In embroidering studs, tiic work is performed 
111 a kind of loom, because the more the piece 
is htretched, the easitr it is vvoiked. As to 
muslin, they spread it upon a pattern ready de- 
bigned; and sometimes, beinic it is btretched 
upon Uu' pattern, it is starched, to make it more 
easy to handle. 

EMERALD, in natural history, a precious 
stone, of a green colour, and next in hardness 
to (he ruby. 

Its texture is foliated. Its fracture con- 
(hiidnl. Causes a double reti action. Hard- 
ness 12. Specific gravity 2.9. to 3 3. Colour 
green. Becomes eleilric by friction, but not 
by heat. Its power dues not nhosplioresce 
V' ' en thrown on a hot iron. At 160° Wedge 
wood it melts into an opaque coloured mass. 
According to Dolomien, it is fusible per se by 
the blowpiiie. 

Tin’s minerul was formerly subdivided into 
two species; the emei vld, and beryl or aqna 
inarinn. Hauy demonstrated, that the emerald 
and berjd correspond exactly in their stnictnre 
and properties ; and Vanquelin ^ found that 
they were composed of the same ingredients : 
hencefor^, therefore, they must be considerea 
os varieties of the same species. 

EMERSION, in astronomy, is when any 
planet that is eclipsed begins to emerge or get 
out of the shadow of the eclipsing body. It is 
also used when a star, before nidaen by the snn 
as being too near him, begins to re-appear or 
emerge out of bis rays. 

EMERY. A sub-species of rbomboidal 
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conindain. Ita colour is intermediate between 
greyish-black and bluish-grey. It occurs mas- 
sive and disseminated, and alsd in granular 
conoretions. Lustre, glistening* and adaman- 
tine. Fracture, fine grained uneven. Translu- 
cent on the edges. So very hard as to srratch 
topaz. Difficultly firangible. Sp. gr. 4.0. ^ Its 
consHtneuts aigp 86 alumina, .3 silica, 4 iron, 
and 7 loss. In Saxony, it occurs in beds of 
talc and steatite. It occurs abundantly in the 
Isle of Naxos, and also at Smyrna. It is used 
for polishing hard minerals and metals. Its 
fine powder is obtained by trituration and elii- 
triution. 

EMOLLIENTS, in medicine and phar- 
macy, are such remedies as sheath and sofUm 
the asperity of the huinonrs, and relax and 
suimle the solids at tho same time* 

EMPK'rRUM^e/f' 3 (-&ertri «<7 heathy a gf nns 
of the triandria <Mer, in the rnouoecia rlubs of 
plants. In the natural method this genus is 
ranked by Linnseiis under the 54tli onl.T 
iniscellaneoe ; and likewise among those of 
which the order is doubtful. 'Fhere are tuo 
species; one of which, viz. tlm nigrum, beais 
the crow-rake berries, andis a native of 
Britain. It gi'ows wild on boggy heaths and 
mountains. Children sometimes eat the 
berries. 

EMPIS, in zoology, a genus of insects be- 
longing to the order aiptera, of which the cha- 
racters are these: the nroboscis is of a horny 
substance, bivalve, reflected under the head 
and breast, and longer than the thorax. There 
are live si^cies. 

EMPLEUKUM, a genus of the monoccia 
tetrandrin class and order. The male calyx 
is foiir-clell; corolla none; fcm. calyx, four- 
cleft inferior ; corolla none ; stigma cylin- 
dric ; cans, opening at llie side ; seed one, 
arilied. There is one species, a shrub of the 
Cape. 

EMPYREUMA. This term is applied to 
denote the peculiar smell produced by a con- 
siderahle heat upon vegetable or animal sub- 
stances inclosed vessels, or when burned under 
circumstances which pt event the urcess of air 
to a considerable part of tii- muss, and conse- 
otiently occasion an imperfect coinhustioii, or 
nestruclive distillation of the parts so covered 


up by the rest of the muis. 

EMULSION. 


An imperfect combiiuitiun 
of oil and water, by the intervention of some 
other substance capable of ronibiuiug witli Loth 
these substances. Tiiu substanees aie eitliir 
saccharine or miicilnginous. 

ENAMEL. There are two kinds of ena- 
mel, the opaque anil the transparent Tians- 
parent enamels are usually roiiJered opaejue by 
adding putty, or the white oxide of tin, to 
them. The basis of all enamels is therclore a 
perfectly transparent and fusible glass. The 
oxide of tin renders this of a beautiful white, 
the perfection of W'bich is greater when a 
small quantity of inanganeso is likewise 
added. If the' oxide of tin be not sufficient 
to destroy the transparency of the mixture, it 
produces a semi-opaque glass, resembling the 
opal. 

Yellow euamcl is formed by the addition of 
oxide of lead or antimony. Kuiickel likewise 
affirms, that a beautiful yellow may be obtained 
from Sliver. 

Red enamel is aflbrded by the oxide of gold. 


and also by that of iron, ^e former li Um 
most beautiful, and stands tlies fire very welL 
which the latter does not * 

Oxide of copper affords a green ; manganese, 
a violet ; cobalt, a blue ; tinebiron, a very fine 
black. A mixture of these different enamels 
produces a great variety of intermediate colours, 
according to their nature and uroi>ortion. In 
this branch of the art, the coloured enamels 
are sometimes mixed with each other, and 
sometimes the oxides are mixed before they 
are added to the vitreous bases. 

In the Transactions of the Society of Arts 
for 1817, a valuable list of receipts for ena- 
mel colours is given by Mr. R. Wynn, fur the 
conimiinicatioii of wliich a premium was 
awarded. The following are Mr. Wynifs 
fluxes : — 

No. 1. Red lead, 8 parts. 

Calaped borax, 1 ^ 

Flim powder, *2 

Flint glass, 0 

No. 2. Flint glass, 1(1 

While arsenic, I 

Nitre, 1 

No. 3. Red lead, 1 

Flint glass, 3 

No. 4. Red lend, OJ 

Borax not cidcined, 5J 

Flint glass 8 

No. 5. Flint glass, 6 

Flux, No. 2. 4 

Red lead, ^ 8 

After the fluxes have been melted, they 
should be poured on a flag stone, wet with a 
sponge ; or into a huge jian of clean water, 
then dried, and finely pounded in a hiseuit- 
wnre mortar for use. 

Yellow enamel. 

Bed led, 8 

Oxide of antimony, 1 

White oxide of tin. I 

Mix the ingredients well in a biscuit-wnre 
mortar, and having put them on a pitce of 
Dutch tile in the muffle, make if gradiinlly red- 
hot, and sillier it to cool. Take of this inixiuie 
], of flux No. 4. grind them in water for use. 
By varviiig the pioportions ql red lead and 
aiilirnoiiy, ditferent shades of colour may bo 
obtaiiuo. *■ 

Orange. 

Red lead, 12 

Red sulphate of iron, 1 
Oxide of antimony, 4 
Flint powder, 3 

After calcining these without melting, fuse I 
part of th" compound with of flux. 

Dark red. 

Sulphate of iron calcined dark, 1 
Flux No. 4. 6 part. ) 3 

* Colrotliar, 1 > 

Light Red. 

lied sulphate of iion, I 
Flux, No. J. 3 

Wiiite lead, J ] 

Blown. ® 

Manganese, 2 , 

Red lead, 

Flint i>owder, 4 

ENAROEA, a genus of the hexandria ino- 
nogynia class and order, 'riiere b no calyx : 
the (letals are six ; berry three-celled ; four or 
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five globular needs. There is one species, a 
native of Temi del Fuego. 

* ENCAUSTIC, and Encauatum, the same 
with eoamelling and enamel. See Enamel- 
lino, and Enaskl. 

Encaustic a metliod of painting 

made use of by the ancients, in which wax 
was employed to give a gloss to their colours, 
and to preserve them from the injuries of the 
air See Painting. 

ENCHASING, or chasing, the art of en- 
riching and beautifying gold, silver, and other 
metal work, by some dcsip, or figures repre- 
sented thereon, in low relievo. See Relievo 
and ScuLPTUHE. 

Enchasing is practised only on hollow thin 
works, as watch-cases^ cane-heads, or the like. 
It is performed by punching or driving out the 
metal, to form the figure, from withinside, so 
as to stand out prominent f|oin the plane or 
surface of the metal. In omer to this they 
provide a number of fine steel blocks, or 
puncheons, of divers sizes; and the design 
being drawn on the surface of the metal, tliey 
applv the inside iiimn the heads or tops of these 
blocks, directly under the lines or parts of the 
figures ; then with a fine hammer, striking on 
the metal, sustained by the block, the metal 
yields and the block makes an indenture or 
cavity on the inside, corresponding to which 
there is o prominence on the outside, wliich is 
to stand for that purl of the figure. 

Thus the workman proceeds to chase nnd^ 
finish all the parts by successive applications of 
the block and hammer, to the several parts of 
the design. 

ENCllELIiS, in natural history, a genus 
of the Vermes Infusoria. ^ Worm invisible 
to the naked eye, very simple, cylindrical.^ 
Theie are fifteen species. An account of 
these may be found in Adams, ^ On the Mi- 
croscope.” 

ENCROACHMENT, in law, an unlawful 
gaining upon the rights or possessions of ano- 
ther. It IS generally applied to the unlaws fill 
occufiation oi wastes and commons. 

ENDEMIC, or endenucai-diseases, those 
to which the inhabitants of particular coun- 
tries are subject more than others, on account 
of the air, water, situation, end manner of 
living. « 

ENDIVE, in Lohny, See. broad-leaved 
succory. 

ENDOWMENT, in law, is the widow's 
portion, being a tliiid part of all the Ireehold 
lands and tenements, of which her husband 
was seized at any time during the coverture. 

ENEMY, in law, an alien or loreigner, who 
in a public capacity invades any country, and 
who cannot be punished r.s a traitor, but must 
be subjected to martial law. 

enfranchisement, in law, the in- 
Gorporating a person into any society dr body 
politic ; such as the enfranchisemen of one 
made a citizen of London or other city, or 
burji^sa of any town corporote, because 
he IS made partaker of its liberties, or fran • 
chises. 

ENGINE, in mechanics, is a compound 
nmhine, consisting, of one or more mechanical 
powers, as levers, piiKlSrs, ^ screws, &c. in 
order to raise, cast, or sustain any weight, or 
produce any effect which could not bo easily 
erfected otherwise. See Mechanics. 


Entpnes are extremely numerous; some 
used in war, as Uie battering-iatn, balista, 
waggons, •chariots, &c. ; others in trade nna 
liianiifactiirest as cranes, mills, presses, &/*. ; 

•See Mechanics, Hydrostatic^I^ Steam- 
engine, Ac. 

ENGINEER, a teiin applied to de.signBte a 
pnit of the artillery. Their <^ice is to con* 
triv e attacks at sieges, and Co defend towns 
when besieged. Engineers have the entire 
rmistriiction and disposition of all forts, as- 
doubts, batteries, mines, &c. : the foitifying of 
camps and posts ; reconnoiteiing the enemy's 
works ; taking plans and surveys of a couiitrv,* 
discov eriiig the most advantageous metliods tor 
marching, retreating, attacking, or delending : 
building of all fortifications, magazines, and 
other military erections ; they must therefore 
be men of science, and particularly skilled in 
mathematics and military aMiitectiire. 

ENGRAILED, or ingrailed, in heraldry, a 
term derived from the French grcle, hail ; and 
signifying a thing the hail has fallen upon and 
broke on the edges, leaving them ragged, or 
with half-roui^s or semicircles struck out of 
their edges. • 

ENGRAVING. Tlie term engraving, as 
used at present, signifies the art of cutting 
wood, copper, steel, or otlier siihstaiices in 
]ine8,^Ho managed as to produce imitations of 
drawings, paintings, &c. when printed ou 
paper. 

This art is said to have been discovered by a 
oldsmitli of Florence named Maso Finigerra. 
lit this can only apply to his having obtained 
impressions from lines engraved originally 
without any idea of such a result. The ait 
itself must be of tlie greatest antiquity, since 
vve find it was used among the J(‘ws in the de- 
corations of the Tabernacle. Bezuleel and 
Aliolial are mentioned in the Book of Exodus 
as ^Jilted vd,tk irisdom of art, to work all 
manner qf u>ort' with the fftaver^'* Ikc. ; and it 
is highly probable tliut the Israelites obtained 
this art from the Egyptians. 

Of engravings there are dilfeient kinds ; hut 
that which is perlorined by the graver is the 
oldest, and to it in comnioii language, the term 
engraving is often exclusively applied, in con- 
tiridistinction etching, inezzotinto, or any other 
inefliod. 

The principal instruments used in stroke 
ec). raving are, the graver or burin, of which 
these are various sorts ; a scraper, a burnisher, 
and a cushion for supporting the plate. 

The graver is an instrument made of steel, 
of ti»' form of a quadrangular prism, about 
one tenth of an inch thick, iticreasing a little 
in thickness as it approaches the liandlo which 
is inade of wood, and nearly of a pear shape 
with a luiigitndinal slice cut off, for the pur- 
pose of fmabling the artist to use it as flat on 
the plate as liis fingers and thumb will permit. 

Tne burnisher is abuiit three inches long 
its use is to soiten any of the lines that may 
be cut too deep. 

1'he scraper is made of steel also: it is 
generally about six inches long, taperiug to a 
point, and having three sharp edges. It is 
used for scraping off the barb that is formed 
by the action of the graver, and for erasing 
erroneous lines. To shew the appearance of 
the work ns it proceeds, and to polish off tho 
barb more completely, a roll of felt or woollen 
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cloth, culled a nibber, is used for rubbing the 
part of the plate with a little oil oli?e. 

Tbe cushion is a leather bag filled with sand, 
•in general al^t nine inches diameter; it was 
formerly for laying the plate upon, to 
allow it to be readily turned in any direction ; 
but it 19 now very little used, except by the 
engravers oi writing. 

For engraving a scries of parallel lines, 
straight or curved, equidistant, or gradually 
approximating to each other, such as in tlie blue 
parts of a sky, water, machinery, &c. where 
a smooth tint is required, an apparatus was 
rome years ago invented by the late, and tndy 
ingenious Mr. Wilson Lowery, of London. 

ft is railed the ruling machine ; its action 
is mathematically perfect, and tbe beauty of 
tlie execution is altogther unequalled. 

^ For the purpose of conveying a comprehen* 
sive idea of the different branches of this 
admirable art to the reader, we shall liete 
treat of them separately. 

1. Stroke engraving, or engrav ing on copper, 
in the most limited use of the term. Here 
the first thing to be done, after the plate is 
well pre|>area, is to trace the design intended 
for engraving accurately on the plate, it is 
usual to heat the latter siiflicieotly to melt white 
wax, with which it must be covered equally, 
and^ suffered to cool ; the drawing is then 
copied in outlines with a black-lead pencil o*i 
paper, which is laid with the pencilled side 
upon the wax, and the buck rubbed gently 
with the burnisher, which will transfer tlie 
lead to the wax. The design must next be 
traced with an etching needle through the wax 
on the copper, when, on wiping it clean, it 
will exhibit all the outlines ready for the 
graver. 

The table intended for engraving on should 
be perfectly steady, and the sandbags placed 
equally firm ; in cutting of curved or undulating 
lines, the graver must be held still, or moved, 
to suit the turning of the plate with tlie left 
hand but when straight lines aie intended, 
the plate is to be held stationary, and tlie 
graver urged forward with more oi less pres- 
sure, according to the thickness of the lim 
( treat care is necessary to carry the hand with 
such steadiness and skill ns to prevent the end 
of 4he line fiom bfin« stioiiger and dc*eper 
than the commencement; and sufficient space 
must be left between the lines to enable the 
artist to make those stionger, gradually, which 
lequire it ^ 

If any accident should occui by the slipping 
of tlie graver be) ood the bounuary required, 
or lines are luund to be placed erroneously, 
they are to be effaced by the burnisher, which 
leaving deep indentings, those must be levelled 
by the scraper, rubbed with»charcoal and water, 
and finally polished lightly with tlie burnisher. 

As the uninterrupted light of the j^y causes 
u glare upon the suriqce of the copper, hurtful 
and dazzling to tbe eyes, it is customary to 
engrave beneath the shade of silk paper, 
stretched on a square frame, which is placed 
reclining towards the room near the sill of a 
window. 

Such are the directions and means to be 
employed in engraving historical subjects: 
indeed the graver is equally necessary for the 
completion of imperfections in etening, to 
whiw must be added the ose of the dry j^inl 


in both, for making the taUbtest shades in the 
sky, architecture, drapery^ water, 8 bc. 

% Meziotinto Engrtwwg, coronrilonly called 
mezzotinto scraping, dififera entirely from the 
manner above deaenbed ; this m*ilihod*of pro- 
ducing prints, which resemble drawings in 
Indian ink, was some years past a very favour- 
ite way of ennaving portraits and historical 
subiects; of the former, the laige heads by 
Fry are of superior excellence. 

Tile tools required for this mode of proceed- 
ing, are the grounding-tool, tbe scraper, and 
the burnisher; the copper-plate should be pre* 

S nred as if intended tor tlie graver, and laid 
at npon a table, with a piece of flannel 
spread under it to prevent the plate from 
slipping ; the grounding-tool is then held per- 
pendiculdrly on it, and rocked with moderate 
pressure backwards and forwards, till the 
teeth of the tool have equally and regularly 
marked the copper from side to side; the 
operation is afterwards repeated from end to 
end, and from each corner to the opposite ; 
but the tool must never be permitted to cut 
twice in the same place; by this means the 
surface is converted into a rough chaos of 
intersections, which, if covered with ink and 
printed, would present a perfectly black im* 
pression upon the paper. 

To transfer tbe design to be scraped, it is 
usual to rub the rough side of the plate witli a 
rag dipped into the scrapings of black chalk, or 
to smoke it with burning wax taper, as in the 
process lor etching ; (lie back oLthe design is 
then covered with a mixture of powderen red 
clialk and flake white, and lain on (he plate 
through which it is traced ; particles of red, in 
the form of the outlines, are thus conveyed to 
the black chalk on the plate, which are to be 
secured there by the marks oi a blunted point ; 
the process must then be carried on with the 
scraper, by restoring the nlatc in the perfectly 
light parts of the intended print to a smooth 
surface, fiom which the gradations are pre- 
served by scraping off' more or Jess of the rough 
ground; hut the burnisher is necessary to 
polish the extreme edges of drapery, &c., 
where tlie free touch of the bnish in painting 
represents a brilliant spot of light. The 4 
deepest shades are son^etiines etched and 
corroded by aqua foitis, and so blended with 
the mezzotinto ground added afterwards, that 
there is nothing offensive to the eje in (he 
combination. 

Many proofs are required to ascertain 
whether the scraping appro<iche 8 the desiied 
efi'ect, which is done by touching the deficient 
parts with white or black chalk, on one of the 
proofs from the original drawing, and then 
endeavouring to make the plate similar by 
farther scraping, or re-laying the ground witn 
a small tool made for tins particular purpose, 
where toc^ much of tbe roughness has oeen 
effaced. 

Etching. This is an expeditious method 
of eumving, and when well executed, bas a 
remarkably bold and pleasing effect. The 
process is this. The plate being prepared as 
for engraving, is completely covered over with 
a ground capable ol^ resistiqg tbe action of 
aqua fortis. I'he design is mrae with a black- 
lead pencil on a piece of paper of the same 
aize, which, being moistened in water, and 
laid on the plate with its face next the etching 
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mmidj and ran through the rolling press^ 
leuvea a distinct impression on it, nhich is 
partially Iraosferred from the paper. The 
process of osing the needle now takes place, 
4n whidh noting more is required than to keep 
it upright, that the lines made by it tbrungh 
the ground may not Olope, which would cause 
the acid to corrode in an improper direction. 
Great care is necessary to keep the point in 
such a state of fineness as to prevent its tearing 
the cop[>er, which would ruin the design. 

When the etching of the plate is completely 
6nished, the^dges of it must be surrounded by 
a high bolder of wax, so well secured that 
water will not penetrate between the plate and 
it llie host spirits of nitre fortis most then 
be diluted with water, in the proportion of one 
part of the former to four of the latter, which 
will be found to answer the first operations, if 
the weather is fine and the atmosphere free 
from moisture ; but, if the contrary is the ca^e, 
the spirits of nitre must be increased in pro- 
portion to tlie humidity of the air ; this, when 
poured on the plate, cannot be too attentively 
observed in order to remove the bubbles of 
fixed air with a feather, and to ascertain the 
time for stopping out the lightest parts ; for it 
must be remembered the whole secret of biting 
or corroding any subject consists in the judi- 
cious manner in which the depth and breadth 
of the lines are varied, as bv proper manage- 
ment thev may be left scarcely perceptible, or 
mcreaseu very considerably.^ The composition 
used for the^above purpose is, turpentine \ar- 
nish mixed with lamb-mack, and diluted so as 
to be used freely \vith a earners hai^encil ; 
this applied to the parts of the plate sumciently 
corroded, will effectually prevent the aqua 
fortis from touching it again, and the remainder 
proceeds as if no such application had taken 
place: it will be necessary to strengthen the 
water as the work becomes nearer completion, 
but cautiously, lest the ground should be 
broken; and every time the aqua fortis is ie> 
moved the plate must be waslied with clean 
water and gradually diied, otherwise tlie tar- 
nish cannot be used, and the lines would be 
clogged with the decomposed metal. For 
taking tlic ground from the plate it is usual to 
cover the surface with olive oil, and heating it. 
wipe the plate with a soft piece of old linen 
and spirits of turpi ntme, will effectually reiiio\f' 
all remaining dirt. 

Etching with what is termed the dry point 
is effected without laying any ground on the 
plate, simply by the point of the needle ^ and 
the barb whirh is raised by the operation is 
taken otF by the scraper. 

4. Aqualinta Engravinft, or what is hy some 
called the soft ^ound, is a method of making 
imitations of black-lead nr chalk drawings 
This species of enmving is soft and pleasing, 
and is adapted for all pictnresume scenery, 
t is rtlso recommended lor the ease witii 
which it is^ performed. 

The principal upon whtih aqiiatinta en- 
graving IS performed may be thus describcri. 

Tlie copper-plate being prepared in the usual 
manner, is sprinkUd u\cr with a resinois 
owder; the plate being warm the resin nd- 
eres in a granolated form to the plate. The 
nitric acid is then ptfidfed on, and immediittidy 
attacks the copper, corroding it in all the in- 
onmerable interstices where it w'a.s Irll un- 


covered by the resin, so that if an iikipriMiaioD 
were taken from the plate, tlie effect woalcl 
resemble a wash of ladiau inkr The different 
shades sre producod by allowing the acid (Oi 
act for a longer or a shorter s|i|e of time on 
the copper. 

In the common aqqstinia pftmess, the plate 
is covered with tlie common etching ground, 
and the outlines of the design are etched in tlie 
usual manner. ^ The ground is then removed, 
and the plate is sligntly rubbed with the oil- 
rubber. It is then dusted over witlf gum copal 
reduced to a fine powder ; the copat must be 
tied up in a muslin bag, and causea to fall from 
some height above tne plate, by striking the 
hand in which it is held against a ruler or some 
other substance held in the other hand, till the 
shower of dust thus produced has coveted the 
surface of the plate equallj throughout Pre- 
serving it carefully in this situatmn the plate 
must be warmed sufficiently to melt the powder, 
which will cause the grains to assume a 
globular form, and contract, leading, when cold, 
a beautiful surface fit for the action of the acid. 
Common resin is generally preferred for this 
part of the eperation; but gum-copal is less liable 
to be broken loose from the* plate during the 
process of biting. 

The drawing to be copied must serve as the 
future basis ed proceeding, which is to be imi- 
tated in the following manner : the perfectly 
white parts of the intended print are to be 
coveiea on the plate, with the varnish men 
tioned in etching, by the use of a camers-lmir 
pencil ; a border ot W'bx must then be raised, 
and the aqua fortis diluted poured pn; tlie 
same method is oflerwards practised in the 
stopping out before recommended, except tliat 
the depth of the corroding cannotT be so great 
as in the line manner. 

In order to obviate any difficulties which 
occur in procuring sufficient deptlis of shade, a 
method has been indented that enables tJie 
artist to produce an effect utmost equal to 
the decisive touches of a brush filled with « 
colonr in drawing, which is the a«e of a liquid 
made witli water, treacle, or sugar, and tine 
wnshed whiting, exactly of the consistence of 
Indian ink, and laid on the grannlated surface 
v.ifh a pencil, in the same free manner adojjted 
cn paper; after the above composition is 
ilioronghly dry, the whole plate must be covered ' 
with a thill, weak, vamisn of masticb, turpen- 
tine, or Bspnaltum, and when dried^ a second 
time, the aqua fortis is to be^ applied, which 
immediately breaking the varnish and whiting, 
w*!!! corrode the plate preci ely in the marks 
o'* the pencil. The border of wax may be re- 
moved by heating the plate gently, and the 
ground varnish, &c. by oil of turpentine; a 
little fine whiting and a clean rag will then 
lender the plate fit for the printer. 

Such isme common method of enipraving in 
aquatint^lpat there are other methods adopted 
hy modem artists, whidttare much superior, 
but which they have noT yet thought proper 
to make public. 

5. Stippling, or the chalk nianner is also 
perforiTiea upon the etching ground, by dots 
instead of lines made with the etching needle 
TJiis beautiful effect is produced by a wheel, 
consisting of many points diverging from its 
centre, and revomng on its centM This 
instrument is moved forwards and backwards 
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on the plate^ its motione being regelated by the 
■kin or the artiit, until it has sufficiently last imp ‘ 
marked the copper, producing an dicellent first, 
imitatien of chalk-drawing ; the work if then 8. Enaravmg on sieel Hiis is principally 
bitten with^acid in the uaoal way. Ryland employed ibrcntting figiuts, matncea, poQcbM, 
and Bartnlozu} were the most distingaifhed in and dies for striking cpins and medam. Tlie 
this art • engraving of the device tm the punches is per- 

il Rfgravittf^cn Wood, Engraving on formed in relievo, after a wax model; and 
wood is a process exactly the reverse to en- when finished, it is tempered so as tostaodlhe 
graving on copper. In the latter, the strokes strokes of the hammer in striking in the im- 
to be printed are sunk, or oat into tlie co] pression on the matrix. The steel of the die 
and a rolling-press is used for printing it ; but is made soft by l^eat, that it mu i^ke the im- 
in engraving on wood, all the wood is cot pression of the punch ; and struck, is 

away, exce^ the lines to be printed, which touched up by graving tools, chisels, &o. where 
are li^ atandina np like types, and the mode there are any deficiencies, 
of printing is toe same as that used in letter- > - 

press. 

The wood used for this purpose is box 
wo^, which is planed qnito smooth. The 
design is then drawn upon the wood itself 
with black lead; and all the wood is cut 
away with gravers and other proper tools, ex- 
cept the lines that are drawn : or sometimes 
tlie design is drawn upon paper, and pasted 
upon the wood, which is cut as before. The 
art is of ronsiaerable difficulty, nod there are 
very few who practise k. It is, however. 


Etching on steel is efiected by drawing the 
design with Branswiok black. Uud on witti a 
hair pencil. It is then beaded in glaziers* 

... 41.. .... .1 it.- 


It is then ponred off, and the black cleaned 
away with a little turpentine. 

9. Etching on gkua. This is done by lay- 
ing on a gronna consisting of a thin coat of 
bees wax, and making out the design with an 

, , etching needle. The nnss plate it then placed 

useful for books, as the printing of it is cheaper in a leaden vessel and exposed to the action 


than that of copper-plates. It cannot be ap- 
plied equally well to all the purposes to which 
coppei^late engraving is applicable. 

Y, Engraving on stono, is a method of imi- 
foting pen ana ink drawings, for which the 
inventor some years ago obtained a patent 
It is performed on a slab of close-grained 
atone. 

The design is made out with a pen, dipped in a 
solution of Mc, in the ley of pure soda, with a lit- 
tle soap, and coloured with lamp black. When 
the drawing has been on the stone for three or 


of the fumes of fluoric acid. In the course of 
a few hours it may be removed, and tlie parts 
of the glass that were laid bare will be lound 
to be corroded. The plate being cleaned with 
some oil of turpentine, impressions may be 
taken from it in the usual way.* Thia method 
ia used for ornamenting vessels of glass in- 
stead of grinding. 

10. Seal Engraving. The art^ of seal 
engraving appear*) to be of great ontiouity; it 
is pertormed both in cameo and intaglio, and 
extenfi to all kinds of precious stones. The 


four days, or when the iidi is perfectly dry, it is operation is {lerformed by insertiim the^ tools 
soaked in water. Wliile wet, it is daubed with into (he axis of a small iron-wheel, which^ is 
printers’ ink, and the ink adheres to the dc- attached to an apparatus resembling a turning 
sign and not to the stone. The impression is lathe, and kept in motion by the foot The 
then taken from it in the same way as letter- tools are tightened by a screw, and the stone 
press printing, by putting a sheet of damp to be engraved is held by the band, to the tool 
paper over it, and subjecting it to the action of as it revolve^ and is conducted as the nature 


th^ress. 

This method of engraving is called Kthth 
g^h^, and, although only a modern inven- 
tion, it has already been carried to great per- 
fection. 

Another method is, to take calcareous stone 


of the figure requires. 

The tools are generally made of iron, audl 
are of various forms, as chisels, gouges, &c. 

ENMANCIIE, in heraldry, is when linos 
are drawn from the centre ot the upper edge 
of the chief to the sides, to about half the 
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or slab of marble, with a |mod polish, of about breadth of the chief ; signifying sleeved, or rc- 
t\TO or three inches in thickness, and of a size sembliiigfl sleeve. 

proportioned to that of the design to be ex- ENNEANDRIA, in botany, the ninth class 
ecuted on it The design, whatever it may be, of plants with hermaphrodite flowers, and 
is marked out with a solution of gum lac and nine stamina or male parts in each. See Bo- 
tany.^ To this class belong the launu, rheum, 
spondias Jbutomus, See. 

ENSIFORM, in general, something re- 
sembling a swora, ensis : thus we find men- 
tion of eflaiform leaves, eosifonn cartilage, 
&c. 

ENSSQS, in (he military art, a banner 
under which the soldiers are ranged according 
to the different companies or parties they be- 

Unuon ia also the officer that carries the 
colours, being the lowest commissioned officer 
in a company of foot, apbordinate to tho cap* 
tab and uentenant 

ENTABLATURE, or onladltmenf, in ar- 
ohitectiire; is that part of an ovder of a co 
R 


IS marxed out with a solution ol [ram lac and 
pot-ash, coloured with lamp bladL. When it 
la diy, the stone is^covered with aqoa-fortis, 
wbicn, attacking all parte of the stone except 
those impregnated with the resinous acid, the 
drawing remains untouched, and^j^ars like 
the blo» of a woo^ut 
After the arid Im bitten anfficienfty deep, 
the dab must be washed with clean water, 
and while wet, printing ink b applbd to it in 
the usual way, and it is put tfarougn the presx 
After each impressbn the block must he 
washed with water. This method, for expedi- 
^n, ehoapMss, and dorability, bM decidedly 
me advantage ovei the usual process, particu- 
Afly ibr mosio ; it is said that at the Stone 
Piwting Oflice at Vienna, Unity thousand im- 


Iwn i^ich h ofei^’ihe capita], and coinpre< 
iiands the orcliitrare, frieze, and cornice. 

ItKTABLATUKB, in maaonry, ia need aome- 
tlmas to denote the laat row of atonea on (he 
top of the wall of a building, on which the 
timber and coiering reat 

IGI^AIL, in law, ia a fee-catate entailed ; 
tint ia, abridged and limited to certain con* 
dition^rearribed by the donor or grantor. 

RNTOMOLOGV from «yre/<oi an insect 
and Koyof a cKecourse, ia tlie science which 
treats of inaeaM* animals of (his class con- 
stitute the most considerable portion of animated 
beings, entomology beromes one of the most 
interestirw and important sciences which can 
engage the mind of the pliilosoplier ; and one 
which nflTords the most ample scope for his 
zeal. From the narrrowness of our liuiits we 
can here oiler only a few general remarks on 
the subject and put the reader in possession of 
the classification of insects as given by f jinnmiis. 

Insects are distinguished from other animals 
by their being fnrnislied witli several feet ; 
never fewer than six, and sometimes with 
many more; by their breathing, not through 
lungs, but by spiracles or breathing-holes, 
situated at certain distances along each side of 
the body and lastly, by the head toiing fur- 
nished wito a pair of antenna-, or jointed 
boras, which are extremely various in the 
different tribea The first state in which the 
generality of insects appegr, is that of an egg. 
From this is hatched tlie animal in its second 
state, in which it is oflcn but impro|)erly called 
the caterpillar. The insect, in tlijp state, is 
the or larve, being a mask or disguise of 
the animal in its future form. The larve 
differs in its apj^earance, according to the 
tribe to which it belongs. When tllf time 
arrives for the larve to change into its next 
state of chrysalis, or pupa, it ceases to feed, 
and having placed itself in some quiet situa- 
tion, for the purpose, lies still Vor several 
lioiirs ; and then, Iw a kind of laborious effort, 
ireqiieiitlv repeated, divests itself of Hs external 
skin, or lafve-coat, and immediately appears 
in the very different form of a puna. The 
Ipapa emerges at length tlie complete insect, in 
Its iierfect or nltiraate form, from which it 
never can after change, nor can it receive any 
further increase of growth. This last or jier 
feet state^ hi termed ue imago. 

Seme insects iindeiro a change of shape, 
but are hatched from the egg complete, in all 
their parts, and only cast raeir skin fVom time 
to time, during their growth, till they acqmra 
the full size of their respective siiecies. ^le 
mouthy in some tribes, is formed for gnawing or 
breaking the food,and operates by a pairof strong 
horny jaws, moving laterally, as in the beetle 
tnbe ; while in others, it is formed for suction, 
and consists of a sort of tube. In <he butter- 

*^wd moth tribe, it consists of a double 
tiibe, whmh, when at rest, is rolled into a spiral 
tonn, and extended at full length when in nst. 
Tne eyes differ in the different tribes, but by 
far the greater part of inserts are furnished 
with e^f apporently two in number, and 
ritaated on each side the head. The outward 
sariaee of the coatjj^f these eyes may be rom- 
mred to so many convex lensee or glasses. 
jHie bead of the UbettuUa, or common dragon- 
fly, is fornished vivith 95,000 of these diminu- 
tiTO lenaef I In spiders, the eyes are from six 
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to eight in'Ymniber : of a simple strnctiire, and 
placed /It a considerable distance from each 
otlier. 

3. The mneche, or organs, constitnCng the 
several portions of the flesh in insects, are far 
more numerous than in the larger animals, and 
arc extremely sensible* or irritable. In the 
human body, (he muscles scarcely exceed 600, 
but in a large caterpillar more tlian 4000 have 
been discovered ! Hie power of tlie muscles 
is also much greater than in animals. ^ A flea 
is capable of springing at least 200 times its 
own length ; whereas the jerboa and kangaroo 
in their most powerful springs, fall verv short 
of tlie same proportional distance. Insects 
are divided into seven orders: coleoptera, 
hemiptera, lepidapUra, nmroptera, hymenop- 
iera, dtpiera, and aptera. 

Order 1. Coleoptera, or insects vvliicli 
have a hollow horny case, under which the 
wings are folded, when not in use. The genera 
are : J. Scarabaue, beetles. 2. Luranitv, 
stag-beetle. 3. Derme^tes, 4. Coccinetta, 
lady-bird. 6. Curculio, weevil, tk Lampyris, 
glow-worm. 7, Meloe, Spanish fly. 8. iSVn- 
phylinus, 9. Forjicuta, ear-wig. 

Order 2. Hemiptera, or half winged 
insects. In this order, the wing-sheaths are 
tough or leathery at their upper jmrt, and soft 
or membranaceous at the lower, and the real 
or iinder-wings are often of great size, and 
placed longitudinally in the manner of a fan. 
The genera are : I. Blalta, cock-roach. 2L 
Gryllus, locust, grass-hopper. 3. Fulgora, 
lantern-fly. 4. Cimex bug, &p. 

Order 3. Lepidoptera, or scaly winged 
insecte. The powder, or down on the wings of 
these insects, has been considered as com- 
posed of a kind of feathers ; but, in reality, it is 
composed of a kind of very minute scales, 
which difler in size and form in the difl^rent 
species, ns well as on diflerent parts of the 
same species. The genera are : I. Papilio, 
butter-fly. 2, 3. Sphinx and Phalana, niotlis. 

Order 4. Neuroptera, or nerve- winged, 
or fibre- winged inserts. This order consists 
of such ns have four laige wings, furnished 
with very conspicuons nerves, fibres,^ or rami- 
fications dispersed over the whole wing. Ibe 
^nera are: 1. Libellulkt, dragon-fly. 2. 
Mpketnera, mnv-fly, or trout-fly, &c. 

Order 6. Hymmoptera, or insects hav- 
ing four wings, but not fibrous like the former 
order. They generally possess a sting or piercer 
which in some is innocent ; but in others, 
it is calculated for the discharge of a highly 
.tcrimonious or poisonous juice, as iu wasps and 
bees. 

The genera are: 1. Vespa, wasp, hornet. 
2. Apis, bee. 3. FornUca, ani 4 . Termes, 
white ant. 5. Jehneumon, fcr. 

OrAeed^Diptera, consists of insects with 
two wiiiVonly, as tli^ whole race of flies 
strictly so called as well ns gnats, and a great 
variety of other insects. The genera-are: 1. 
astrus, gad-fly. 2. Muyea, common flies. ^ 
Culex, gnat, nnisqnito. 4. Hipjndmca, horse- 
leech, &c. 

Order 7 Aptera, or insects withont wings. 
The giuera are: L Podura, spring-Miil. 2 
Pediculus, touse. 3. Ptdex, flea, chigger. 4- 
Acarue, tick, mite, tk Aranea, spiders. 

6. Scorfvio, sci^ion. 7. Cancer, crab, Imter 
craw-fish, shrimp. & Monacuate, water-flea. 
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9, (hisam, wood-loose. 10. ScolopMiira, 
cenliuedf*. • 

ENTjpYER, in heraldry, denotes a berdnre 
chargea wliolly with thims ^thont life: it 
seems to be a corroption oi tlie French enimtr^ 
round abont. « 

ENTRY, is a writ directed to the 

sheritr, reaoiring nim to command the tenant 
of the lana^ that he render to tlie demandiint 
the premises iit^lhsHon, or apMar in court on 
such a day, and shew why he has not dqne it 
ENVELOPE, in fortification, a work of 
earth, sometimes in form of a simple pnra|)et 
and at otitors, like a small rampart with a pa- 
rapet ^ it is raised sometimes on the ditch, and 
sometimes beyond it 

ENUMERATION, in rhetoric, a part of 
the peroration, in which the orator, collecthiff 
(lie scattered heads of what has been deliiered 
throughout the whole, makes\ brief and artful 
relation, or lecapitulation of it 
ENVOY, a person deputed to negociate 
some affair with any foreign prince or state. 
Those sent from the courts of France, Britain, 
f%ain, &c. to any fietty prince or state, snrh as 
the princes of Germany, the republics ol Venice, 
Genoa, ftr. 

EPACRIS, in botany, a ^eniis of the mo< 
nogynia order, in the pentandria class of plants. 
There are four species, natives of New Hol- 
land. ^ 

' EPACT, in chronology, a number arising 
from the excess of the coiiiinon solar year above 
tlie lunar, by winch tlie age of tlie moon may 
be found eiery year. 

I'he excess of the solar year above the lunar 
is 11 days; or the epact of any year expresses 
(he number of days from the Iftst new moon of 
the old year, which was the beginning of the 

8 resent imiar year, to the 1st of JFaniiary. On 
le first year of the cycle of the moon, the 
epact is 0, because the lunar year begins with 
the solar. On the second, the lunar year has 
' begun 1 1 days before the solar year, therefore 
tlie epact is 11. On the third, it has begun 
twice 11 before tlie solar year, therefore the 
enact is 32. On the fourth it begins three times 
11 days sooner than the solar year, the epact 
would therefore be 33 * but 30 days being a 
synodical month, must that year be intercalated ; 
or that year must be reckoned to consist of 13 
synodical months, and there remain three, 
which is the true epact of the year ; and so on 
to the end of the cycle, adding 11 to the epact 
of the last year, and always rejecting 30, gftves 
the epact m the present year. Thus, to adjust 
the Innar year to the solar, through the whole 
of 19 years, 13 of them must consist of 12 
synodical months each, and 7 of 1.3, by adding 
a month of 30 days to e\ery year when the 
.epact would exceed 30, and a month of 29 
days to the last year of the cycle, \i||||h makes 
in all 209 days, i. e, 19 X 11 ; soVt tlie in- 
tercalary or einbolimnuin years in this cycle 
are 4, 7, 10, 12, 15, 18, 19. 

EPAULEMENT, in fortification, a work 
raised to cover sidewise, is either of earth, 
gabions, or fascines, loaded with earth. The 
epaulements of the places of amis for the 
cavalry, at the entrance of the trenches, are 
generally of fescines mixed with earth. 

EPHEDRA, in botany, a genus of the 
monodelphia order, in the dioecia class of 
nloDta and in the natural metliod ranking 
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siiecies, shrubs of Siberia. ^ 
EPHEMERA, the or Magfy, in 

soology, a genus beloDj^ng to ^he order of 
nenro|»teiii. There are If species, lliese 
(lies take their naige of Mny-fly from the short* 
ness of tlieir life, and are distinguished into 
several species. Some live several days; 
others do not take flight till the setting of thn 
sun, and do not eten live to see hlnik rise. 
Seme exist but one hour, others bat half that 
time. With respect to those thM live several 
days, Mr, Barbiit observes, there is a pecn* 
lidrity incident to them. They have to cast off 
one slough more, an operation which sometimes 
takes 24 hours to complete. To effect this they 
cling fast to a tree. The ephemene, before 
they flutter in the air, have in some manner 
been fishes. They remain in the states of larva 
and chrysalis for one, two, or three years. 
The chrysalis only diflers from tlie larva by 
there being observable on its hack cases for 
wings. Both have on Rieir sides small fringes 
of hair, which, when put into motion, serve 
them as fins. Nothjng can be more enrioos 
than the plying of those little oars io the water. 
The abdomen is terminated, as well as in their 
state of flies, by three threads. These larvm 
scoop themselves out dwellings in the banks of 
rivers; and they are small tubes made like 
siphons, the one serving for an entrance, the 
other affording them an outlet The banks of 
some rivers nre often perforated with them. 
When (he waters flecrease, lliey dig fresh holes 
lower dowm, in order to eiq'oy the water. The 
season and hoar when tlie 'Chrysalis of ihf 
different species of the ephemeras turn into 
flies, maintain a kind of regularity. The hea^ 
Uie risft or full of the waters, accelerate, how* 
ever, or postpone their final display. ^ The 
ephemerse of the Rhine appear in the air two 
hours before sunset These flies are hatched 
almost all at the same instant in such nnmben 
as (o darken the air. The females, by the help 
of the threads of their tail and the^flapping 
their wings, support themselves on 'the snrlace 
of the water, and in that situation they drop 
their eggs in clusters. One female will lay 70(1 4 
or 800 eggs, which sink to 4lie bottom. The 
larvae that escape the fish, get about the con- 
struction of habitations to slieltrr them from 
danger. When the flies bovo propogated, they 
are seen to die, and fall by heaps. 

EnfEMBRA, in medicine, the name of a 
species of fever continuing the space of one 
day, or sometimes more. 

EPHESIERIDES, in astronomy, ' tables 
shewing the present state of the heavens for 
every day at noon ; that is, the places wherein 
aH the planets are found at that time. It is 
from these tables that the eclipses, conjunctions, 
and nspei^ of the planets^ are determined; 
and horoscopes or relestiol schemes con* 
stnicted. 

EPHIELIS, a genus of the cImb and order 
octandria iiioiiDgynia. I'he calyx is fiv e parted ; 
petals fivc-clawed; neci ten scales; capsule 
oblong. There is one species, a tree of 
Gaiana. 

EPIC, or htroic poem, a poem expressed in 
narrafion. formed iipon'a story jiartly real and 
partly feigned ; r^resenting in a sublinie style, 
some signal and fortunate action, distinganlied 
by a variety of great events, to form tlie 


344 


EPI 


EQU 


nonls, and the mind with the lov6 of bride^Troom, praying for their j^^rity, for a 
berpio virtoL happy ^pnng, 8bo 

BPiCYCLOID. in geometry, a carve gene- ^ EPITHET, in poetry and rhetoric, an ad- 
rated by the^ revolution of the periphery of a jective expreeiing some quality of a Inbsfan- 
circle, along the convex or concave side of the tive to which it is jcuned ; or such an adjective 
periphery ^ another circle. as is annexed to substantives by way of orna- 

EPWEMIC, in medicine, denotes those ment and illustration, 
diseases which prevail at particular seasons, EPOCHA, in chronology, a term or fixed 
attacking mnny persons at the same time. point of time, whence the succeeding years are 

EPIDENDRIJM, a genus of tlie diandria numbered or accounted. 8e0 Chronology. 
order, in the gynandria class of plants, and in EPODE, in lyric poetry, the third or last 
the natural method ranking under tlie 7th order, part of the ode, the ancient ode being divided 
orchidem. There are 124 species, one of which into strophe, antistrophe, and epode. 
is the plant which produces the fruit called EPOPOEIA, in poetry, the^ story, fable, or 
vanilla, used in the makinv of chocolate. It is subject treated of, in an epic poem. Tlie 
a native of Mexico, and also of some parts of word is commonly used for the epic poem 
the East Indies. The flowers are white, inter- itself. 


mixed with stripes of red and yellow. When 
these fall off they are siicreeded by the pods, 
which at first are green, but afterwards become 
yellow, and are gathered for use. The nods 
of the best vanilla are lone, slender, and filled 
with seeds. If opened when fresh, the cavity 
is found to contain a humid substance, black, 
and balsamic, of such a strong smell, that it 
fcequently causes headaefies, and even intoxi- 
cation. 

EPIDERMIS, in anatomy, is the cutical or 
scarf skin. 

EPIGRAM, a short poem, treating only of 
one thing, and ending with some lively, and 
natnral thought, or point. 

EPIORABAB! among antiquarians, denotes 
the inscription on a building, pointing out the 
time when, the pifesons by whom, and the 
vses. for which it was erected. 

EPILEPSY, in medicine, the same with 
what is otherwise called the falling-sickness, 
ilrom the patient’s falling suddenly to the 
ground. 

EPILOBIUM, the toUlow-hah, in botany, 
n genus of the monogynia order, in the octan- 
dna class of plants ; and in the natural method 
^ ranking under 17th order, calycanthemie. 
There are fourteen ^^cies, several of them 
natives of Britain. They grow in marshes, or 
under hedges in moist ana shady places ; having 
blossoms generally of a red colour, and some- 
times of considqiible beauty. The most re- 
markable is themrsutniQ, commonly railed 
codlins and r ream. 

EPILOGPE, in dramatic poetry, a tiieech 




EPSOM salt, another name for sulphate of 
ma^esia. 

EQUABLE, no appellation given to such 
motions as always continne the same in de- 

{ ^ree of velocity, without being either acce- 
erated or retarcled. 

EQUAL, a term of relation between two 
or more things of the same magnitude, qua# 
tity, or quality. Mathematiciws speak of 
equal lines, angles, figures, circles, ratios, 
solids, &c. 

EQUALITY, that agreement between two 
or more things whereby they are denominated 
equal. The equality of two' quantities, in al- 
gebra, is denoted by two parallel lines placed 
between them : thus, that is, 4 added 

to 2 is equal to 6. 

EQUANIMITY, in ethics, denotes that 
even and calm frame of mind and temper 
under good or bad fortune, whereby a man ap- 
pears to be neither pufled up or oveijoyed with 
prosperity, nor dispirited, soured, or rendered 
uneasy by adversity. 

EQUATION. See Algebra. 

Eqvation, qf a curve, on equation ex- 
ressing the nature of a curve, the relation 
etween an abscis and a corresponding or- 
dinate, or the relation of their fluxions. See 
Curve. 

Equation qf time, in astronomy and chro 
nology, the redaction of the apparent time oi 
motion of ihe sun, to equable, mean, or true 
time. See AstroxNOAIY. 

EQUATOR, in geography, a great cirrie 
of the terrestrial globe, equidistant from its 
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over. 

EPIMEDIUM, barren-worft in botany, a 
genus of the monogynia order, in the tetrandria 
class of plants; and in the natnral method 
ranking under the 24th order, corydales. There 
is only one species, viz. the alpinnm. It 
is a low herbaceous plant, with a creeping 
root 

EPISODE, in poetry, a separate incident, 
story, or action, which a poet invents and 
conneets with his principal action, that his 
work may abound with a greater diversity of 

ove nte 

EPITAPH, a monumental inscription in 
hoQOor or memory of a person defunct, or an 
inscription engraven or cut on a tomb, to mark 
the iwie of a person’s decease, his name, 
Ihmily, and, nnmlly^ some eologinm of his vir- 
toes^or good qualities. 

I^ITHALAMIUM, in poetry, a nnptial 
MOffCr composition, in praise of the bride and 


wheres ; one north and the other south. See 
Globes, use of. 

EQUATORIAL, universal, or Portable 
Observatory, is an instrument intended to 
answer a number of nsefiil purooses in prac- 
tical astronomy independent of any particn- 
liar observatory. It may be employed in any 
fcteady room or place, and it performs most of 
the nseful problems in the science of astro- 
nomy 

EQUERRY, in the British customs, an 
officer of state under the master of the horse. 
There are five equerries, who ride abroad with 
his mgjesty ; for which purpose they give their 
attendance moatbly, one at a time, and qip 
allowed a table. 

EQUES auratus, is nsed for a knight 
bachelor, called auratus, q. d. gift, because 
anciently none but knights were allowed to 
beautify their armour, or other habiliments of 
war, with gold. 
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EQl/ESnttjlN siattv, mniifies the etatue 
of R person inmsted on liorsehaok. 

Equestrian ortier, among the Romans, 
• signified their knightgor equites, as also their 
troopers or horsemen in the field ^the first of 
which orders stood hi contradistinction to the 
senators, as the last did to the f(^, military, 
or infantry : eachgif these distinctions was in- 
troduced into the state hy Romiilns. ^ 

EQUIANGULAR, in geometry, fin epithet 
given to figures whose angles are^ all eqnal : 
such are a square, an equilateral triangle, &c. 

EQUIDI^ERENT numbers, in arithme- 
Uc, are of two kinds. 1. Continually equi- 
ailTerent is when, in a series of three numbers, 
there is the same diiference between the first 
and second, as there is between the second 
and third ; as 3, 6, 9. And 2. Discretely 
eqnidiflTerent is when, in a series of four num- 
bers or quantities, there is the same difference 
between the first and second, as there is be- 
tween the third and fourth : such are 3,6,7’, 10. 

EQUIDISTANT, an appellation given to 
thinqs placed at an equal distance fiom some 
fixed point, or place, to which they yre re- 
ferred. 

EQUILATERAL, in general, something 
that has equal sides, as an equilateral tnangle. 

EQUILIBRIUM, in mechanics, is when the 
two ends of a lever or balance hang so exactly 
oven and level, as neither to ascend nor de- 
scend, bnt keep in a position paralle} to the 
horizon ; which is occasioned by their being 
both charged with an equal weight 

EQUIMULTIPLES, in arithmetio and 
geometry, are numbers of quantities mnlti- 

g ied by one and the same number or quantity. 

ence, equimultiples are always in the same 
ratio tc each otheV, as the simple quantities 
before mnltiplicatinn. 

^ EQUINOCTIAL, in astronomy, a great 
circle of the celestial globe, whose poles are 
the poles of the world. It is so railed, because 
whenever the siin comes to this circle, the days 
and nights are equal nil over the globe ; being 
the same with that which the snn seems to de- 
scribe, at the time of the two equinoxes ^f 

S tingy and autumn. All stars directly nnder 
is circle, have no declinafion, and always 
rise due east, and set full west. Thr hour cir- 
cles are drawn at right angles to it, passing 
tlirongh every filleentn degree ; and the par- 
allels to it are called parallels of declination. 

EQUINOX, the time when the sun enters 
oitlier of the equinoctial points, where the 
ecliptic intersects the equinoctial. It was 
evidently an important problem in piactical 
astronomy, to determine tlie exact moment of 
the sun's occupying tliese atations ; for it was 
natural to complete the course of the year 
from that moment Accordingly this has been 
the leading problem in the astronomy of all na- 
tions. If is susceptible of considerable pre- 
cision without the use of instruments. It is 
only necessary to observe the sun’s declination 
on the noon of two or three days before and 
after the equinoctial daj On two consecutive 
^ys of this number, his declination must have 
changed fi-oin nor^ to south, or from south to 
nortlk If his declination ou one day was ob- 
Krved to be 21, north, and on the next b, soiiUi, 
it follows tliat his declination was notiiiRg, or 
that he was in the equinoctial point about 28 
minutes after 7 in (he morning of Jpe secoiid 


day. Knowing the weeise sMBenfm and 
knowing the rate of fne anii*s nolioB m tha 
ecliptic, it is easy to ascertaiofthe precise 
point of the ecliptic in which flie^nator inter- 
sected it By a series of snen obteinitkiils 
made at Alexandria, between the years ICR 
and 127 before Christ, Hipparchus; found that 
the point of the autumnal eqninox was abont 
six degroes to thfi eastward of the alar Called 
spica Virginia. Eager to deterroina every 
thing by multiplied obilfirvations, he ratMacked 
oil the Chaldean, Egyptian, and other records, 
to which his travels ronid procure him access, 
for obsenations of the sniiie kind ; Iftit he does 
not mention hia having found any. He fonnd. 
however, some observations of Aristilloa and 
Timochares, made about 160 years before. 
From these it appeared evident that the point 
of the autumnal eqninox was then about eight 
degrees east of the same star. He discoiias 
these obsenations with f^reat sngacitv jttd 
rigour: and on their authority, he asserMpt 
the equinoctial points are not fixed in the nnl- 
yens, but move to the westward about a degrio 
in 75 }ears. 

This motion is railed the precession of the 
equinoxes, because by it (lie time nnd place of 
tlie sun's equinoctial station precedes tiie nioal 
calculations : It is fully confirmed by all sub- 
sequent observations. In 1760, the autumnal 
equinox vivas observed to be 20^ 21' westward 
of spica Virginia. iSiipposing the motion to have 
been iinform during this period of bms, it /ol- 
lows that the annual precession*is about 50 i ; 
that is, if the celestial emu^r cuts the eclipUC 
in a particular point on my day of this year# 
it vvin^oB the same day of the following yeai# 
cat it in a point 50^^ to tlie west of it, and the 
sun will come to (he equinox 20' 23'^ before ho 
has completed his round of the heavens. Tbiif 
the equinoctial, or tropical year, or true^earof 
seasons, is so much shorter than the reyokitioD 
of the siin or the sidereal year. It is this dis- 
covery that has chiefly immortalized the pamo , 
of Hmparcliiis, though it must be acknow- 
ledged that all his astronomical researches 
have been conducted with the same sagacity 
and intelligence. 

EQUULEUS, in astrono my , a constellatiou 
of the northern hemisphefl^whose stars, Ac- 
cording to Ptoleiiw and Tycho's catalogues, axo 
four, but in Mi. Flamsteed's ten. 

EQUUS, tlie horse, a genus of the mam- 
malia class, of (he order of bellnae. The ge- 
neric character is, fiont teeth in the npiier jaw 
SIX, parallel ; in (he lower ^aw six, somewhat 
projecting ; canine teeth, one on each side, in 
both jaws, remote from the rest ; feet wito on* 
divided hoofs. 

1. Equus caballns, or the common horse, the 
mosl noble and interesting of qiiadnipeds, is 
supposed be found in a rate of nature in 
MV eral paits of Asia and Africa. In this stats 
it is smaller than the domestic or tame animal, 
with a larger head, a moie arched forehead, 
and the body thickly covered with pale-brown^ 
or mouse-coloured hair. * 

Largo herds of vyild horses are said to be 
found about (he lahe Aral, near Kusneck, io 
lat.64^; on the river Tom, in the sonthem 
parte of Siberia, and among the Kalkas, north- 
west of China. They are extremely swift, 
Botive, and vigilant; and, like some of the 
anteloues and other quadr ipeds, have always a 



s 


SQTJ 




feitinel. who gives notice fa the herd on the 
apfiroach 4 ^ dahedr by a lood aef ^ ; upon 
whi^ they vy off with amazing rapidity. 

Wild hor* *;es are found, according to Dr* 
Fallas, in tne deserts on each side the river 
Don, towards the Pains 2l^*otis; but these 
are supposed to be the offspring of the Russian 
horshs, which were einplo>ed in the siege of 
Asopb, in the year 1697, when for want of 
forage they were turned loose, and their de- 
scendants have gradu^ly relapsed into the ap- 
pearance of natural wilaoess. 

The horse, in its domestic or improved state, 
is found in ailinost every part pf the world, ex- 
cept perhaps within the Arctic circle ; and its 
reduction and conquest may well be con- 
sidered, as Chiffon properly observes, as the 
greatest acquisition from the animal world ever 
made J^y the art and industiy of men. 

But no country has produced a breed of 
horses equal in size and strength to the larger 
Uid of our drauglit horses. The cavalry of 
s^land is, in general, formed of this class of 
horses. The tens of liincolnshire generally 
produce a larger breed than any other part of 
the kingdom. In our own country there seem 
to be no breed of horses naturally of a perfect 
white ; tliose which are so termed having been 
first grey, dunged through age to whiteness. 

Tlie most beantifnl general colour seems to 
be bright bay, which gives an air of peculiar 


dight tiuM of MipMeg of ffba 

neck and'body: aloMjtbdiiamffiiaa-adeep* 
brown (stripa of tbioilu Vdvy hahv to tne 
beginning of tbo toil v •Inpe is /grossed 
over the sboalders, as inlthe tamcLaminH], by 
another of similar coloorf bttt*ic is said that 
this is peculiar to the male. 

The food of the wild aet consistsohiefy of 
saline, or bitter and Jacteoceat plants, it is 
also fond of salt or biaaokieb water. The 
niannera of these ammals very much resemble 
those of the wild horse. They assemble in 
troops, under the conduct of a leader or sen- 
tinel ; and are extremely shy and vigilant, and, 
dart off with the utmost rapidity on the sight* 
of mankind. They have oeen at all times 
celebrated tor their swiftness. 

From this animal^ the domestic ass has^ been 
derived, which admits of considerable varieties. 
Those of (he eastern parts of the world, as 
well as those of Africa, still partake, in a ^at 
degree, of the native elegance of their original 
or stock; and are very different from tliose 
commonly seen in the northern of Europe : 

for this animal seems to be mucii i mured by the 
infiuence of a comparatively cold climate. 

It may not be improper to observe, that the 
mule is nothing more than a hybrid animal, 
betweeen this species and the horse, differiug 
in strength, size, and beauty, according to the 
predomiuacy of its parental species.^ Mules 




country are chiefly used tor the cart and the 
plough. 

9l JSg^ ham/lmn, or jicta. This is n 
native of the desert regions between the rivers 
Onon and Aigiin, in the most southern parts of 
Siberia ; and extends over the vast plains and 
deserts of Tartary, as well as that of Gobi, 
which reaches even to India. It shuns wooded 
and mountainous regions, and is said to live in 
small herds of about twenty each. Its general 
manners are those of the common wild horse ; 
hut its swiftness is still greater than that of 
the antelope. 

This animal has an appearance much re- 
sembling that of a common mule ; having a 
laive bead, flat forehead, middle-sized eyes, 
with ash-coloiiredr irides ; the ears are huger 
than in timt species, erect, and lined i\ith a 
thick, whitish, curling hair : the neck is slender 
and compressed : the mane upright, short, aof^ 
and of a greyish colour. The winter coat or 
this animal is of a brownish ash -colour, with 
the tips of the hair grey. lu summer it becomes 
much smoother, luid in all parts elegantly 
marked by small featherings. Tlie length ot 
tliis species, from iiuse to tail, is about six 
toet and a half; that of the trunk of the tail 
sixteen inches. 

^ JBgmis asiitits, the ass. The ass, haying 
been long condemned to a state of she lowest 
servitude, and considered as a species of less 
dignity than the horse, has acquired, in most 
parts ^ of Europe, a character of contempt 
iTet in its natural or wild state it exhibits an 
appearance very far superior both in point of 
beauty and vivacity. It is said to be iouod iu 
Africa, and to occur; tho*jgh but very rarely, 
in some partMfif Syna and Arabia ; countries 
where it waa in ancient times extremely com- 
mon. ^ In its uatural state its colour is said to 
be white, or a very pale silver^ grey, wjth a 


esteem, and have deservedly the reputation of 
being remarkably sure footed. 

4. Equus zebra, or the zebra, is a native of 
the hotter parts of Africa, being found from 
iEthiopia to the Cape of Good Ilope, living in 
large herds, and possessing-much of the nian- 
Ders both of the wild horse and the ass, being 
excessively swift and vigilant. It is of a still 
wilder or more onmani^eable disposition than 
either of the former animals, and even such as 
have been taken very yOung are with much 
difficulty brought to any degree of familiarity, 
and have very rarely been rendered so far 
manageable as to submit to the bridle. 

*The size of the zebra is equal, or rather 
superior, to that of the ass, and its form more 
elegant ; since, exclusive of its beautiful colours, 
the head and ears are well ^aped, and of mo- 
derate size. The colour is either milk-white, 
or cream-colour, with a very slight cast of buff 
or pale ferruginous ; and the whole animal is 
aerorated* on every part with very numerous 
black or blackish-brmvn stripes, disposed with 
the utmost symmetry, and exhibiting an appear- 
ance not easily described in words. 

5. Equus quagga, or the quagga, which tiM 
lately was confounded with the zebra, is now 
acknowledged as a distinct species, much allied 
to the former, but markea with fewer and 
larger bands, which are of a browner colour 
than'' in the zebra, and are chiefly disposed on 
the tore parts ot tlie animal, while tke hind 
parts are rather spotted than striped. The 
ground-colour also of the quagga is of a fer- 
ruginous tinge, especially on the thighs and 
back. R is of a milder ot more docile nature 
tlian the zebra, and is said to have been suc- 
cessfully used by some of tlie Dutch colonists 
at the Cape, i* the manner of a horse, for 
draught, w. 

6. Equua biaculus, or clo\en footed horse 
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of Pern and ChilL Tim hoofs are dividej) like 
tho4e of rnminnntaniinala 
ERANTHEMuM, a mas of the monor 
gynia order, in the dianoria clan of plunis, 
and in the natural method ranking with tlio^ 
of which the order is doobtfnl. 

I'tiere are live species, herbs or nnder-shnibs 
of the Gape of Good Hope. 

ERIGA, heaihf a genus of the monogynia 
order, in the octandria class of plants, and in 
the natural method ranking under the 18(h 
order, bicornes. There are imwards of 100 
species, four of them natives of Britain, which 
are so well known, that np description need be 
given of them. In the Highlands of Scotland 
this plant is made subservient toa great variety 
of purposes. The poorer inhabitants make 
walls for their cottages with alternate lavcra of 
heath and a kind of mortar made of black earth 
imd straw! They make their beds of it, by 
placing the roots downwards ; the tops being 
sufficiently soft to sleep upon. Gabins are also 
thatched with it In tlie island of Hay, ale is 
frequently made by brewing one part of malt 
and two of the tops of young heath, sometimes 
adding hops. Woollen cloth boiled in aliini- 
svater, and afterwards in a strong decoction of 
heath-tops, comes out of a tine orange-colour. 
The stalks and tops will tan leathes Besoms, 
and fdggots to bum in ovens, are also made 
of this plant Bees extract a great deal of 
honey from the flowers; ond where heath 
abounds, the honey has a reddish cast 
ERIDANUS, in astronomy, a constellation 
of the southern hemispheie, containing, ac- 
cording to dilfereut authors, 19, 30, or even 84 
stars. 

KRIGERON, flea-lane, a genus of the 
fiolygamia superflua order, in the syngenesia 
class of plants, and in the natural method 
ranking under the 49tli order, composite. 
There are 30 species, of wnich the most re- 
markable is the viscosnm. ft is a native of the 
smith of France and Italy; aod has a peren- 
nial root, whence arise many upright stalks 
near three feet high. The flowers are pro- 
duced single upon pretty long footstalks, are 
of a >ellow colour, and have an agreeable 
odour. 

KRINACEUS, hedrjehotj, a genus of qua- 
drupeds of the order of fere. 

The species are : 1. Erinaceua Europeeus, 
common or European hedgehog. The hedge- 


hog is f^nd in most of the^ temperate parts of 
Europe and is also seen in Madagascar. It 
commonly measures about 11 inches from the 
nose to the tip of the tail, which is almut an 
Inch long. Its colour is generally grey-brown, 
but it sometimes is found totally white. It 
feeds principally on the roots of vegetables ; 
but it also eiits worms, as well as beetles and 
other insects. It wanders about chiefly by 
night, and during the day conceals itself in 
its^iole, under the roots of some tri^e, or 
mossy bank, ft produces four or five young at 
a birth, which are soon cohered with prickles 
like those of the parent animal. The nest is 
large, and is composed of moss. ‘ 


thrown into water. 

The hedgehog is, dniing time winter, supposed 
to continue in a state of torpidity. It may be 
rendered domestic ; and has frequently been 
Introduced into housesrifor the purpose of ex- 
pelliagtliebIattm,orcoGkroaches, of which it 
IS fond. 

3. Erinaews wauris. Buriess hedgeli^. 
This, on a general view, spems to be nothing 
more than a variety of the common hedgehog, 
differipg chiefly, in having the spines on the 
upper parts of the body shorter, thicker, and 
stronger; the^ head shorter, and the snout 
bliiator than in the common hedgehd|r, and 
there is no appearance of external ears : the 
whole animal is also of a white or pale coJpnr 
Its length from nose to tail is about eight 
inchea: the tail acarcely an inch long; Uie 
claws long and crooked. 

3. Erinaceits aurttm. Long-eared hedge- 

hog. This species resembles the common 
hedgehog in form, and is found about the 
river Volga, and in the eastern parts beyond 
lake Baikal. In its general manner of life 
this species is said to resemble the common 
hedgehog. The female produces six or aeron 
young at a time, and is said sometimes to brdid 
twice a year. • ^ 

4. Erinaceua Madarjoscariensia Striped 
hedgehog. This animal, dwhich is a native of 
Madagascar, is of a black colour, with five 
longitudinal bands on the body ; all the black 
parts are covered with hard hair; thoiPirhite 
bands with small prickles, like those of • por- 
cupine. From the black bands on the back, 
spiing long scattered hairs which reach to the 
pound ; the head is covered with short black 
hairs or prickles ; the snout is white ; the eye 
surrounded by a white circle, and the feet are 
reddish. They blirrow under ground, and liie 
chiefly on fruito and herbs. 

5. Erinacetuf Malaccenais. Malacca hedge- 
hog. This 8|)ecies has coi^letely the amur- 
BDce of a procupine ; but Erisson considered 
it as II species of hedgehog; and Ltnnaens, in 
compliance with his opinion, transferred it 
from the gentis hystrix to that of erinaceus. 

ERINuS, B genus of the angiospermm or- 
de-r, in the didynamia class of plants, and in 
the natural method ranking unoer toe 40tb 
order, personata*. lliere are 13 species, none 
of them natives of Bntain. 

ERIOPHORUM, a genus of the monogy- 
nia order, in the triandna class of plants, ^ 
in the natural method ranking under the third 
order, calnmarise. There are six species, 
marij^ilffid to the grasses, only two are na- 
tives of Britain. ^ 

ERIl'HALIS, a genus of (he monogynia 
order, in the pentandria class of plants, aod 
in the natural method ran kina with those of 
%vhich toe order is doiibtliil. There are two 
species, trees of Jamaica and the Society 
Isles. 

ERMIN. SeeMusTELA. 

Ermin, in heraldry, is alwB}8 argent and 
sable, tliat is, a wliite field, or fur, with black 
S|>ots. 
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ERMINE g or mwc ermne, il one co^ 
posed of &ur ermine spots ; tbd^lours in 
these srinsWe not to be expressed, becanse 
neither this l^ross nor these arms can be of any 
other colour than white and black. 

ERNODIA, a genus of the class and order 
trlnndria mooogynia. lliere is one qpecies, 
a creemng plant of Jamaica. 

BRODIuM, crania hUl, a genus of the 
class and order monodelphia pentandria, and 
in the natural method* of the other gruinales. 
This genus is vulgarly confounded with the 
geranium: indeed there are three genera, 
which have the same habits, but differing in die 
number of stamina. This plant has five, the 
geranium seven, and die pelasconium, or 
African geranium, ten. Of the erodium there 
are 98 species including at leastthreewhich are 
natives of Britain. 

ERODIUS, a Rcnus of insects of the order 
of coleoptera. The antennie are moniliform ; 
ieelers, nliform ; body roundish, mbbous. im- 
marginate ; thorax, transverse ; sTiells closely 
united, longer than the abdomen ; jaw horny, 
bifid ; lip horny, emarginate. There are four 
species. 

EROTEUM, a genus of the class ond order 
pentandria monogynia. There are two species, 
natives of Jamaica. 

ERROR, in law, signifies an error in plead< 
ing, or in the process rand the writ which is 
bjmught for remedy toereof, is called a writ 
iff brror 

ERUGA, in general, denotes caterpillars of 
all kinds. The caterpillar state is that throngh 
which every butterfly must pass before it 
arrives at its perfection and beauty. The 
chanro from caterpillar to butterfly was long 
estemed a real change of one animal into 
another; but this is by no means the case. 
The egg of a butterfly produces a butterfly 
with all the lineaments of its parent ; only these 
ore not disclosed at first, but for the greater 
part of the animars life they are covered with 
a sort of case or mnscular coat, in which are 
legs for walking: these oidy suit it in this 
state; but its month takes in nourishment, 
which is conveyed to the included animal : 
and after a promr time this covering is thrawn 
off, and the batterfly^ which all the while 
might be discovered in it by an accurate ob- 
seiver with the help of a microscope, appeara 
in its proper form. Befoie it passes into this 
state, however, there requires a state of rest 
for the wings to harden, and the several other 
parts to acquire their proper firmness : this is 
transacted in a time of perfect rest, wnen the 
animal Ues in what is cglled the nymph or 
chrysalis state, in appearance only a lump of 
inanimate matter. There is a settled and 
determined time for each of tliese changes in 
eve^ Species; but in the several diuerent 
Linos, the periods are different. m 

There is no sign of sex in the animal while 
in the caterpillar state : the propagation of 
the 8|]«cies is the business of the creature in 
its ultimate perfection ; one female butterfly, 
when she has been impregnated by the male, 
will produce 300 or 400 eggs, or even more, 
rnie lemales are always larger than the males : 
they are also #bre slow in their motions ; and 
some of them have no wings, or nt the most 
only \ery small ones. 

'Hie ' arc of nil the huttrrfly Ojbe to lodge 
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thehr oggs la safety is sarprisiiW Those 
whose eggs are to be hatched in a few weeks^ 
and^ who are fo live In the oaterpillar sCath 
dunng part of the remainiog sommer^always 
lay them on the leavee of such plants as will 
arord aproper nourishment : but, on the con- 
trary, tbm whose eggs are to reroaio on-* 
hatched till |he fldlowing goring, aluays lay 
them on the branches of trees ai^ sbrafa^ ana 
nsually are careful to select such places as are 
least exposed to the rigour of the ensniim 
season, and frequently cover them from It m 
an artflil manner. Some make a general coat 
ofahaiiy matter over them ; others hide them- 
selves in hollow places in trees, and other 
cells, and there live in a kind of torpid state 
during the winter, that they may deposit their 
eggs in the succeeding spring. 

It is well known that the common food of 
these creatures is the leaves and verdure of 
vegetables; yet, ns harmless as they seem, 
tli'ey will many of them destroy their fellows 
whenever tliey get an opportunity. These 
mcies, however, though freed from such 
dangers, ore exposed to others of a more ter- 
rible Lind ; the worms or maggots mf seveigl 
sorts of flies are frequently found about them, 
some preying upon their outside, others 
l<^gsd within (hem under the skin, but both 
kinds eating the creature np alive. ^ 

Nothing IS more surprising in insects than 
their industry: and in this the caterpillars 
yield to no kind, not to mention their silk, 
the spinning of which is one great pi oof of it. 
The cases which some of these insects build 
for passing their transformations under, are by 
some macm with their own hair, mixed with 
pieces of bark, leaves, and other parts of 
trees, with paper, and other materials. There 
ic one which builds in wood, and is able to 
give its case a hardness greater then that 
of the wood itself in its natural state. This 
is the horned caterpillar of the willow, 
which is one of these that eat their exnsiae. 
This creature has sharp teeth, and with these 
it cuts the wood into small fragments ; these 
it unites together into a case, of what shape 
it pleases, by means of a viscous juice, which 
hardens as it dries, and is a strong and firm 
cement 

The butterfly, is soon as hatched, dis- 
charges a liquor which soflens the viscous mat- 
ter Uiat hofds the case ^together j and so its 
several fragments, falling to pieces, it es- 
capes. 

Another very curious artifice is, that by 
which some species of caterpillars, when the 
time of their chnngibg into the chrysalis state 
is coming on, make themselves lodgments im 
the leaves ot the trees, by rolling them up in 
such a manner as to form a sort^if hoRow 
cylindne case, proportioned to the thickness 
of their body, well defended. Besides those 
catorpillnrs, which roll up the leases of plants, 
there are other species which only bena them 
once, and others, which by means of thin 
threads, connect many leaves together to make 
them a case. 

Caterpillars are very destructive to inirdeiis, 
fmrticnlarly those of two species. The one 
that which afterwards becomes the comthon 
white butterfly. This is of a yellowisli-white 
colour, spotted with black, and infests tlie 
lca> es of cabbiiges, cauliflowers, and the Indian 
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rreu, of which it eats off all the tender jmrta, 
leavinff onl^ the fibrea entire. There u no 
reneity against this evil hot the pnlli^ the 
, creatures off before they are ^re«l frou their 
nestSf aftd watching the butterflies, which are 
dailv, in the hot weather, depositing their eggs 
on these plants. 

EnvoJB aqttaiica, ibaiet-eatwpUUtrB, M. 
Reaumur, in his bbsenrathms, fllBt with two 
^peciei of these ; the one upon the pond-weed, 
the oihip upon the lenticula or duck-meat 
lliese are both very induftrious animals ; but 
the first being much the Ihigest, its operations 
are more easily distinguished. This, though 
an aquatic animal, swims but badly, and dis- 
likes the water. The parent butterfly lays her 


lens, or common .entil. R is edhivalM Ift 
maiv pwta of Enghod, olito M tMtt *r 
cattle, or for the seeds, whirni 
used in meagre soups. Ith an limniplaSL^ 
and rises with weak stalks abmK 18 ’inches 
high, with winged leaves qoroposed of seveial 
pairs of narrow lobes, tennhiated^by a dasper 
or tendril, which fastens to any neii^boonitg 
plant, and is therebv supported $ toe flowers 
come out three .or roar together, upon short 
footstalks from the side of the nranches. 
Hiey are small, of a pale purple colour, and 
are succeeded by short flat pods, containing 
two or three seeds wUch are flat, round, ond a 
little convex io the middle. 

There is another sort of lentil also coltf^ted 


This it carries to another part of the same leaf, 
and lays it in such a manner, that tliere may be 
a hollow bet%veen, in which it may lodge. It 
then fastens down this piece to the larger leaf 
with silk of its own spinning, only leaving holes 


since a little force from its body bends up the 
upper leaf and down tlie lower, both being 
flexible ; and when the creature is out, it has 
a sort of down that dtfends it from being 
wetted, and the natiind elasticity of the leaves 
and silk joins the apetture again, so that no 
water can get in. The leaves of tliis kind of 
plant are also natunilly slippery, and not easily 
wetted by water. The changes of this crea- 
ture into tlie chrysalis and butterfly states are 
in the common method. The butterfly gets out 
of a cliiysalis which was placed on the surface 
of the water : the lightneM of the animal sus- 
tains it on the water till its wings are dried, 
and then it leaves that element, never to return 
to it again. 

RnuCiE aylvestrest wood caterpillars, do 
not live on leaves of*trees or plants, but under 
the bark, in the trunk and branches, and in 
the roots of trees, and sometimes in the body 
of fruits. . • 

Of these species^ some go out of their prison 
to change into their chrysalis, and thence into 
their butterfly state ; but the greater number 
lemain tliere, and pam through ml their changes 
within. These catoipillars, like all the other 
kinds, have certain flesh-eating worms, whose 
parents are of the fly-kind^ for (heir destroyers ; 
and it is not unfrequent, on opening one of 
these spoiled fruits, instead of the cateipillar, 
to find ally jost ready to come out: this has 
been produced from the chrysalis of a worm, 
which bad found its way into the fruit, and 
eaten up tlie original possessor of the place. 

ERU CTA'nONS, m medicine, are the effect 
of flatulent foods, and the crudities thence 
arising. 

ERUPTION, in medicine, a sadden and 
copious excretion of humours, as pus or blood ; 
it sigoifies also tlie same with exanthema, any 
bremiing out ; as (lie pustules of the plague, 
small-pox, measles, &c. 

ERVUM, the lentil, a genus of the decan- 
dria order, in the diadelphia class of plants, 
and in tlie natural method ranking under tlie 
32nd order papilionaccs There are six 
species ; of which Uie most remarkable is (lie 


GuftivatioD than tlm other. 

ERYNGIUM, aea-holly, or eryngo» a genus 
of tlie digyma order, in the pentanoiia class of 
pIRits ; and in the natural method ranking under 
the 45th order, umbellatm. The flowers are 


dadng erect stalks from one to twoor tfirae 
lect high: with simple, entire, or divided 
prickly leaves ; and the stalks terminated by 
roundish, aggregate heads of quinquepetalous 
flowers of white, blue, -or purple colonra. 
They all flower mostly in July, and the see# 
ripen in September. 

ERYSIMUM, hedge-mustara; a genus of 
the siliquosa order, in the tetradynamia cl^ 
of plants ; and in the natural method ranking 
under t]ie 39th order, siliquoste. The siliqna 
is lonn linear, and exactly tetragonal; the 
calyx close. There are eight speciea ; of which 
the most remarkable is the officinale, hedge- 
mustard^ or bank cresses. It grows natondly 
in Britain under walls by the sides of highways, 
and amoi^rubbish. 

ERYSIPELAS, in medicine, an ernption 
of a fiery or acrid humour, from which no part 
of the body is exempted, though it chiefly 
attacks the face. 

ERYTHRINA, coral-tree ; a genus of the 
decandria order, in the diadelpnia class of 
plants; and in the natural method ranking 
under the 32nd order, papilionacea;. There 
are seven speqjes, all of urm riinibb^ flower- 
ing exotics lor the stove, adorned chiefly with 
infoliate or three-lobea leaves, and scarlet 
spikes of papilionaceous flowers. They are 
all natives or the warm parts of Africa and 
America. 

ERYTHRONIUM^ dog’s tooth violet, a 
genus of the monogynia oraer, in the hexandria 
class of plants; and in the natural method 
ranking under the 11th order, sannentacefls. 
Tliere is qnly one species ; which, however, 
admits of several varieties in its flowers, as 
white, parole, pale red, dark red, crimson, and 
yellow. The plants are low and herbaceoas, 
with a purple stalk and hexupetaleos flowera 

ERYl’ilROXYLON, a genas of the tri- 
gynia order, in the decandria class of plants ; 
aud in the natural method ranking in the doubt- 
ful order. There are five species, beautiful 
shrubs of the West Indies. 

ESCALADE, in war, a furious attack of a 
wall or a rampart ; carried on with ladders, to 
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pasA the ditoh or mount the rampart , 'without 
proceeding in form, breaking; ground, or carry- 
ing on regular works to s(*cijie the men. Since 
the fnventi^ and use of gunpowder, and the 
walls of ciCes liave been flanked, they are 
seldom taken bv escalade. 

ESCALLONIA, a penus of the monog^ia 
order, in the pentandria class of plants. Tlie 
fruit is bilocular and pol>spermous; tlie petals 
distant and toDgue-sha|>ed ; and stigma headed. 
There are two species, shrubs of the West 
Indies and South America. 

ESCAPE, in l.iw, is where one, who is ar- 
rested, gains his liberty before he is delivered 
by course of law. 

Eseanes are either in ci\il or criminal cases; 
and in both resfiects may be distinguished into 
voluntary, and negligent; voluntary, where it 
is with the consent of the keeper ; negligent, 
where it is for want of due care in him. In 
civil cases, after the prisoner has been siiiTered 
voliinturily to escape, the sherilT gun never re- 
take him, hut must answer for tlie debt ; Vht 
the plaintitf may retake him at any time. In tlie 
case of a negligent escape, the slieritf, upon 
Iresh pursuit, may retake the prisoner ; and the 
sherifl shall be excused, if lie^ bus him again 
before any action brought against himselt flir 
the esrapt. 

ESCAPEMENT. See Scapement. 
ESCHALOT. See Allium. 

ESCHEAT, in our law, denotes an ob- 
struction of tlie course of descent, and a con- 
sequent determination of the tenure, by some 
unforeseen contingency; in which case, the land 
naturally results back, by a kind of reversion, 
to the oiiginal grantor or lord of the fee. 

ESCLAITE, in heraldry, Blgui/ies a tiling 
forcibly broken, or rather a shield mat has 
been broken and shattered with the stroke of a 
bnttle-ax. 

. ESCirrCHEON, in heraldry, is derived 
from the French esevsson, and tliat from tlie 
Latin hcutwn, and signifies the shield wheieun 
coats of arms are represented. 

Escutcheon of pretpnee, that on which a 
man carries his wife's coat of arms ; being an 
Imiress, and having issue by her. It is placed 
over the coat of the husband, who thereby 
shows his pretensions to her lauds. 

ESOX, ptk (*, a genus of fishes of the order 
abdominules. The generic character head 
somewhat flaiicned aboi e, month wide ; (eetli 
sharp, in the jaws, palate, and tongue ; Lody 
lengthened ; dorsal and anal fin (in most species') 
placed near the tail, and opposite each Uher. 
There are nine species, of which the most re- 
markable are 

1. Esox lucius, or common pike. It is, says 
Pennant, a native ut most of the lakes and 
smaller rivers in Europe, but the largest are 
those of Lapland, which are sometimes eight 
fcitin length: they are taken tlie^'e in great 
abundance , dried, and exported for sale. The 
largest specimen of English growth is said to 
have weighed thirty five pounds. The head of 
tlie pike is very flat; the upper jaw broad, and 
shorter than fae lower, which turns up a little 
ut the end, and is marked with minute punc- 
tures : the teeth ave very sharp, disposed only 
in front of tho^per jaw, but in both sides of 
the lower, as well as in die roof of the mouth, 
and often on the tongue : the number, is not 
Lss than seven hundred, without /eckoning 


those nearest (he (hrmt: it is also to be ob- 
served that those which are situated on the 
Jaws are alternately fixed and moveable; the 
gape is veip wide, and the eyes small. The 
usual colour of tliis fish is a pale oRve-grey, 
deepest on the bock, and marked on the 
sides by several yellowish spots or patches ; 
the abdomen is whit£, slightly spotted wUli 
black. • 

The voracity of the pike is commemorated 
by all ichthyological authors. Mr* ’‘Pennant 
observes that he has known a pike tliat was 
clioaked in attempRIig to swallow one of its 
own species. It will also devonr water-rats, 
and young ducks which happen to be swimming 
near it 

Tlie longevity of the pike is very remarkable, 
if we may credit the accounts given by authors. 
Rzaezynski in his Natural History of I’oland 
tells us of one that was ninety years 'old ; but 
Gesner relates tliat in the year 14^, a pike 
was taken near Hailburn, in Suabia, with a 
brass ring affixed to it, on which were these 
words in Greek characters: am the fish 

which was first of all put into this lake by the 
hands of tlie goveinor of the universe, Frederic 
the Second, the fifth of October 1230.” 

The pike spawns in March and April accord- 
ing to the warmth or coldness of the season ; 
depositing its ova among the weeds, &c. near 
the waters edge: the joung are said to be of 
very quick 'growtli. 

2. y^ox t,pbrf7€e7ia,oT sea-pike. This spe- 
cies is of a silvery bluei^h colour, dusky on 
the hack, and slightly tinged with yellow on 
the head and about the gdls : the first dorsal 
fill is situated on the inidule of the hack, and is 
furnished with only four rays; the second, 
which is placed opposite the anal fin, consists 
of about (eo rays; both these dorsal fins, 
together with the tail, vvliicli is deeply forked, 
arc of a dusky tiuge ; the pectoral, ventral, and 
anal, are of a pale red, the eyes are moderately 
large. This fish is an iiiliabitant of the Medi- 
terranean and Atl'iiitic seas, growing to the 
length of about two feet. 

3. Esox barracuda, or barracuoa pike, has 
die habit of tlie common pike ; the size is 
very gieat, some having been seen of ten feet 
in length ; but the more common size is fioin 
six to eight feet. This is said to be an ex- 
tremely strong, fierce, and dangerous fish, 
swimming with ^eat rapidity, ana preying on 
most others ; it is ev/en saw] sometimes to at- 
tack and destroy bathers, in the same manner as 
the shark. It is found in great plenty in the 
tropical seas, and about tlieWest Indian islands. 

4. Esox rufpes, or the fox pike. Its general 
length is about sixteen inches: habit some- 
what similar to that of a common pike, but re- 
markably slender or toper towards the tail, 
which is very deeply and widely forked: 
mouth of moderate width : jaws e<|UBl, ana 
with a single row of sharp teeth in each: 
dorsal fin situated in the middle of tlie back ; 
scales rather lar^, thin, and roundish : colour 
of the whole fitui brown, native of (Carolina 
and the West Indian islands. 

5. Esox Malabarictfs, or Malabar pike, is 
in length about twelve inches ; habit distantly 
allied to tliat of the common pike, but with 
the tail rounded, and the dorsal fin placed on 
the middle of the back, colour yellowish^ 
dusky on the back ; lower jaw longer than tlie 
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nivper: eyes rather lai^e; scales lai^, and aretben to be proehiimed intheclnirdiaiidlb*'^ 
distinct two nearest market-towns, ^ two itiiAft* 

6. Esox hellona, gar fish, or sea-neadle, is days, and not being claimed by thc^bwn^, be« 

• wei] kn^vim by its protracted snout, and the long to the king, and now comm^ly by ^nt 
bones, which are green when boiled. of the crown, to the lord of tlie nranor, or the 

ESPALIERS, in gardening, are rows of liberty. Beasts Jera natvra, cannot be es- 
t^pes trained up regulawy to a lattice of wood- tnws. 

wbrk in a close heg^e, for the defence of tender ESTREAT,-^! a true copy or note of some 
plants aminst the injuries of wind and weather, original writing on record, end especially of 
esplanade, in fortification, the sloping fines and amercements imposed in the rolls of 
of the phiapet of the covered way towards a court, and eitrarted or drawn out thence, and 
^e campaign. It is tlie nme witli glari* and certified into the Court of Exchequer, 
is more properly the empty siigce betwixt a ETCHING^ is a manner of engraving on 
citadel and the houses hS a town, commonly copper, in which (he lines or strokes, instead 
called a place of arms. of being cut with a tool orgraver, are corroded 

ESQUlUE was anciently the person tliat in with aqua-fortis. ' 
attended a knight in tlie time of war, and In almost all the engravings on copper that 

carried his shield. This title has not, for n are executed in the stroke manner, etching and 
Iah.. ..... 4 ^. 4 i.. .a:., .r 41.. : u* 1 4.1 l • ^11.. 


long time, hod any relation (o the office of the 
person, as to carry arms, 8cc. Those to whom 


graving are combined, the plate beini 
begun by etching, and finished with \ 


ig generally 
the graver. 


the title of esquire is now of right due, are all Landscapes, architecture, and machinery, ore 
noblemen's younger sons, and Oie eldest sons th^ subjects that receive most assistance from 
of ^ such younger sons ; the eldest sons of the art of etching ; for it is not soapplicahle to 
knights, and their eldest sons ; the officers of portraits and historical designs. See En- 
the king's courts, and of his household : graving. 

counsellors at law, justices of the peace, &g. ETHER, a very volatile fluid produced by 
tlioiigh tliose latter are only esquires in repu- the distillation of alcohol with an acid. Ether 
tation : besides, a justice of the peace holds is of various kinds, according to the acid used 
this title no longer than he is in commission in its production; but that which has 'been 
in case he is no^ithenvise qualified to bear it; longest known, and is most in demand is the 
but a sheriff ot a county, who is a superior sulphuric ether. 


officer, retiins the title of esquire during 


le method of procuring this substance is as 


life, in consequence of (he tnist once reposed follon^. Put into a retort a convenient qaafi< 


most subtile, and balsamic parts of u body ; Tlie retort must now be placed in a sand 
extractf’d either by simjile expression, or by bath, and cotinet ted with a large receiver, kept 
means of fire, from fniits, flowers, and the cool by being surrounded with ice, if it can be 
like. Of tliese there is a great variety, obtained, or placed in vvak'r. The first pro- 
used on account of their agreeable smell and duct is a fram'ant spirit of wine j and as soon 
taste, Ig^^tliecaries, pcrfijiiiers, and otliers. us the fluid in tlie retort begins £0 boil, the 


obtained, or placed in vvak'r. The first pro- 
duct is a frdiG'ant spirit of wine j and as soon 
us the fluid in tlie retort begins £0 boil, the 

A 4 4i r j ^ 


ESSOIN, in law, an excuse for a person ether comes over. At this period of the pro- 
summoned to appear and answer to an action sess the upper part of the receiver is covered 
on acrount of sickness or other just cause of with large distinct streams of the fluid which 


his absence. 


run down its sides. I’here should be a bent 


ESS01N-flr<vy, is regularly the first day of glass tube luted to the tubuhire of the receiver, 
every term, though the fourtn day after is also and having its extremity immersed in water or 

inercurv, to allow the gases to escape, and the 

r. ! ii_. A.. * 1 :li_ 


allowed Iw way of indnlgeuce. mercury, to allow the gases to escape, ana the 

ESTATE, in law, signifies such inheri- more effectually to confine the condensible 


tance, freehold, term for years, tenuntcy by vajamr. 

sfdtiite-mcrchant, staple, elegit, or (he like, as After the ether a light yellow oil, called oil 
any man has in lands and tenements. Estates of wine, conies over: and this is followed by 
are leal, of lands, tenements. &c. or personal, black and foul sulphuric ai id. Great care is 
of goods or chattels; otherw ise distinguished necessary', onthepartoftheoperator, in ex tract- 
iiito freeholds that descend (0 the heir, and iiig ether> as from its extreme inflammability, 
chattels whicli go to the executors. the danger of explosion attending the sudden 

E^TOILEE', or cross estoilee, in heraldry, mixture and agitation of alcohol with concen- 
a star with only four long rays in form of a (rated arids ; and the suffocating effect of the 
cross ; and, accordingly, broad in the centre, elastic fluids, which, if disengaged, might fill 


and terminating in sharp points. 


the apartment, serious accidents sometimes 


ESTOPPEL, in law, an impediment or bar happen. Sulphuric ether acts upon most of 
to an action, which arises from a person's own the resinoife substances ; it dissolves the essen- 
act ; or rather, where he is forbidden by law tial oils and camphor ; and burns with a moro 
to speak against his deed/ which he may not luminous flame than alcohol, ]>roducing more 


do, even to plead^ the truth. 


smoke. It boils at the temperature of 98^ 


ESTOVERS, in law, is a liberty of taking Fahr. ; and* in evaporating produces extreme 
necessary wood for the use or furniture of a cold. In medicine it is extensiv^y useful. 

hrtiiBA Ai> lawrA An#! flna nr.v #i»nBiif mav #alrB RTPIfinS iir mnr/lltiu. Vhft S4M4*nnf* nf man- 


house or farm. And this any tenant may take 
from off the land let or demised to him. 

ESTRAYS and WAIFS. Estravs are any 
valuable beasts, not wild, found within a lord- 


ETHICS, or moralUy, the science of man- 
ners or duty, which it traces from man's nature 
and condition) and shews to terininate in his 
happiness ; or, in other vixords, it is the know- 


valuable beasts, not wild, found within a lord- happiness ; or, in other viw 
ship whose owner is not known ; such as are ledge of our duty and felicity, or the art of 
commonly impounded and not claimed. They being virtuous and happy. 
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fiTUMODIAI^ in anaiomT, one of tbe EVES or Eavis pefi> 

comviMK antnrei of the skull, which ^oes sons who listen under walls or windows, or the 
rannd the of ethmoides, from which it denves eaves hf a house, by night or day, to hear 
ilaname, sd^^rating it from the bone in con- news, and to carry them to others 4o cause* 
tact with it strife among neighbours; and who may be 

BTHULIA, a genus of tho class and order presented at the leet, or bound to their good 
syegenesiapolygaraia ec^lis. The receptacle behavionr, and pnnished by stat Westminsttfj 
is naked ; down none. There are six species, 1. c. 33. • ^ 

chiety annuals of the East Indies. EVIDENCE, is the testimony adduced bo- 

ETHUSA, fool's parsley. See ABthvsa. fore a court or magistrate of competant juris- 
ETNA. See Volcano. dictiop. 


ETYMOLOGY, that part of grammar 
which considers and explains the origin and 
derivation of words, in order to arrive at their 
first and pnmaiy signification, whence Quin^ 
tilian calls it onpinatib. See Grammar. 

EVAroKATION. A chemical operation 
usoally performed by applying heat to any com- 
IHMind substance, in order to dispel the volatile 
parts. It ditfers from distillation^ in its object, 
which chiefly consists in preserving the more 
fixed matters, while the volatile substances are 
dissipated and lost And the vessels are 
accordingly ditferent; e\aporation being com- 
monly made in open shallow \esseh, and dis- 
tillation in an apparatus nearly closed from the 
external air. 

The degree of heat innst be duly regulated 
in evaporation. When the fixed and more 
volatile matters do not greatly difler in tlieir 
tendency to fly olf, the heat must be very care 
folly adjusted ; but in other cases this'isless 
necessary. 

As evaporation consists in the assnmption^of 
the elastic form, its rapidity will be in propor- 
tion to the degree of heat, and the diminution 
of the pressure of the atmosphere. A current 
of air IS likewise of service in this process. 

EUCALYFrUS, a genos of the hexandria 
inoDogynia class and order. There are two 
species ; lofty trees of New Holland ; called 
also the red-gnm tree, from a gummy matter^ 
in which one of them, the resinifera, abounds. 
A single trte will, on being tapped, aflToriF 
more than 60 gallons of juice. 

EUCLEA, a genus of the dioecia dodecan- 
dria class and oHer. There is one species, a 
branching tree of the Cape. 

EUCOMIS, a genus of the class and order 
hexandria monogynia. Ihere are four species, 
plants of the Coj^. 

EUDIOMETER. An instmmeiit for ascer- 
taining the parity of air, or rather the quantity 
of oxygen contained in any given bulk of elas- 
tic fluid. Dr Priestly seems to be tlie origidal 
inventor of tiiis instrument ; bat it bns been 
much immroved since bis day by the iimennity 
of Dr. Hope of Edinbargh, and Dr. Ure of 
Glasgow. The contrivance of ' Dr. Ure seems 
entitled to general preference from its combin- 
ing the desirable proijerties of simplicity, con- 
ven'ence, iheapness, safety, and pr^ision. 

* EV^GRKEN, in gardening, a species of 
perennials which continue their verc^ure, 
leaves, flee, all the year ; such areAollies, phil- 
' Wria’s, laiimslinus's, Imys, pines, firs, cedars of 
Lebanon# 

EVERLASTING peer, the name of a pe • 
rennial plant of the vetch kind, which grows 
natnrally In some pigpe#, is easily cultivated, 
aiimially yields plenty of excellent provender, 
»n«] may be cnitSvatod to advantage as green 
Ibod foi cattle, on allsost any strong soil. 


This may be of kinds, vis. written or 
verbal : the former by deeds, bonds, or other 
written documents; the latter by witnesses 
examined vim voce. 

Evidence may be further divided into abso- 
Inte and presumptive | the former is direct, in 
positive or absolute aflirmauce or denial of any 
particular fact; the latter^ collateral, ana 
from the conduct of the parties, aflbrds an in- 
ference that such a particular tact did or did 
not occur. 

EVOLUTION. See Algebra. 

Evolution, in the art of war, the motion 
made by a body of troops, when they are 
obliged to change tiieir form and disposition, 
in order to preserve a post, or occupy another, 
to attack an enemy with more advantage, or to 
be in a condition of defending tliemseives the 
better^ • 

KVOLVULUS,* a genus of the tetragynia 
order, io the pentandria class of plants ; and in 
the natural method ranking under the 29tli 
order, campanacee. There are seven species, 
herbaceous plants, chiefly annuajs of the East 
and West Indies. 

EUPATORIUM, hentp-agnmony ; a genus 
of the polygamia mqualis order, in the synge- 
nesia class of plants ; and in the natural method 
rauking under the 49th order, compositm. 
There are 49 species, many of them herraceoiM 
flowery perennials, producing annual stalks 
from two to three or five ibet high, terminated 
by clusters of compound flowers of a red, 
purple, or white colour. One species, the 
caniiabinuin, or water hemp-aarimoay, is a 
native of Britain. It is found wild by the sides 
of rivers and ditches, and has pale red blos- 
soms. 

EUPHONY, in grammar, an easiness, 
.•mootbness, and elegance in pronunciation. 
It is properly a figure, whereby we suppress a 
letter tm is too harsh, and convert it into n 
smoother, contrary to tlie ordinary roles; of 
this there are abundance of examples in all 
languages. 

EUPHORBIA, spurge, a genus of (he tri- 
gynia order, in the dodeoaidria class of plants ; 
and in tlie natural method ranking iinaer the 
38th order, tricoGcm There are 98 i^cies, 
six of which are oati^'es of Great Britain. 
They are mostly shrubby and herbaceous soc- 
ailents, frequently armeil with thorbs, having 
stalks from ten to twelve inches to as many 
feet in height, with quadri-petalous flowers or 
a whitish or yellow colour. There is a 
species at the Cape, which supplies the Hotten- 
tots witli an ingredient for poisoning their 
arrows. 

EUPHRASIA, eyebi^ht (from a vnigar 
notion that it was good in disorders of the 
eyes a genus of the pngiospermia order, in 
the didynamia clasi of plants; and in the na- 
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fnral method ranking under the 40th order, per- 
■onatBo. There are nine species; two of 
which annuals, viz. the oflicinnlis and adonties, 

* are^ aativea of Britain. The 6nt of these, 
which has hke flowers, is a weak astringent, 
and was formerly mnch celebrated in disoraers 
o^the eyes ; bat the present practice has die- 
regarded its ase. • 

EURYTHMV, in architecture, minting, 
and sculpture, is a certain migesty, deganre, 
and easiness, appearing in the compositisn of 
divers members, or body, paipting^ 

or ecalpture, and resulting from the fine pro- 
portion of it Vitruvius ranks the eurylbmia 
among the essential parts of arcliitectiire ; he 
ciesciibes it as consisting in the beauty of the 
construction, or assemblage of tbe several 
parts of the work, which renders its whole 
apMaranoe beautiful. 

EXACUM, a ^nua of the moaogynia 
order, in the tetrandria class of plants, and in 
the hatnral method ranking under the 20th 
order, rotacem. There are 10 i|»ecies, allied 
to the gentians, chiefly annuals, of the East 
Indies and Cape. 

EXAGGERATION, in rhetoric, a kind of 
hyperhole, whereby tilings are augmented or 
amplified, by saying more than the truth, either 
as to good or bad. There are two kinds of 
ezaggeration; the one of things, the other of 

EXCELLBNC V, a title anciently given to 
kings and eiii|)erors, but now to nnibassadors 
and other persons, who are not uualified for 
tiuit of ^ highneu,’' niid \et air to ue elevated 
aho\e the other inferior dignities. 

BXCENTIUC, ill geometry, n term applied 
to circles and splieres wliicii hav^ not tlie 
same centre, and coiisec|iieiilly are not parallel ; 
in opposition to concentric, where they nre 
pamllel, having one common centre. 

EXCENTHiClTY, in astronomy, is the 
distance of tlie centre of tlie orbit ot n planet 
troui the centre of the uin, that is, tl.e distance 
betoeen tlie centre of the ellipsis and the 
focus. 

EXCEPTION, in law, is a stop or stay to 
ouy action. In law proceedinga, it is a denkil 
of a inalter alleged m bar to an action ; ami in 
Chancery, it is what is alleged against tlie 
siiflicieory of on answer. 

EXCHANCvE, in law, is a mutual grant of 
equal interests, tlie one in considcnition uf the 
oUier. 

In tzcliange, the estates of both parties 
should be equal ; that is, if the one baa a fee- 
simiile in the one land, the otlicr slimild have 
a like estate in the other laud : and if the one 
has fee-tail in the one Kind, the other ought to 
lm\e the like estate in the otoer land ; and so of 
other estates. 

Exchanob, in arithmetic and commerce, is 
the reduction of diflereiit coins of any denomi- 
nations of mob^ from one to another : or it is 
the method of finding how many of one 
species or denomination are equal to a giien 
number of another; in order to which it is 
necessary to know the value of the coins of 
diflerent countries, and the Droportioo to each 
other according to tbe seltlea rate of escliange. 
The several operations in this case era om 
dilTcrent applications ^ the rolo of three. It 
is obvious that the inm par of eichange pinil 
bo snigect to frequent flutUiation from the vari- 


ations that take place in4he cggiparatlve talno 
of gold and silver; and also troupe aUerm- 
tions frequently made in the value ff the coiim 
of ditferent countries. / 

To remedy the inconveniencles arising from 
these and other causes that necessarily operate 
in extensive commerce, lists of the’ courses of 
exchange arc issued from the principal trading 
places in Europe. These lists are called Quo-- 
tatwna, and may always be obtained at the 
Royal Exchflhge. ^oyd’s list exhibits the quo- 
tation at London. 

As the subject of exchanges is generally in- 
troduced into respectable treatises on arith- 
metic, and thus rendered accesaible to all at 
an easy rate, it is deemed unnecessary to oc- 
cupy our pages with it: the necessary tables, 
together witn^ snitable rules for^ the various 
operations, specimens of quotations, &o. are 
amply exhibited in Keith’s Complete Practical * 
Arithmetician. The reader will also find an 
able article on exchanges in Dr. Kelly's Ele- 
ments of Book-keeping : but the most complete 
work of this nature in the Englioh laiqpmge^ is 
the Universal Cambist, by the last-named 
author, which is founded on the celebrated 
German work of Kruse, intitled the Hamburgh 
Contonst 

EXCHEQUER, from the French ssefisamci*. 
i. e. cAacua tabula haona, is a court of law 
and equity^ established by William the Con- 
qeror, as a pari of the aula rtuis; but rnlaced 
to its present state by Edward I. and intended 
principally to order the revenim dlf the crown, 
and to recover tlic king's debts and duties. 
The court consists of two dirlsioos viz. the 
receipt of tlie excheuiier, which manages tlie 
ro>Hl revenues; and the judicial, which is 
^ain siibdiv Uled info a court of equity, and a 
court of common law. The court of couito is 
held in (be Excheuucr, before the Lora Trea- 
surer, the Chancellor of the Exchequer, the 
Chief Baron, and three puisne Barons. 

^ EXCISE duties, inland taxes ja| commodi- 
ties of geneial consumption. mode of 
taxation, having been always found very pro- 
ductive, has b^n adopted by all the European 
governments, and hy some of (hem has lieen 
extended even to the necessaries of life ; but, 
in general, the articles solMected to it have 
been sncIi as nre not alvsolutely essential to 
subsistence. Salt appears to have been the 
object of an excise duty at a v ery early period : 
in later times oil, wine, tobacco, and various 
other c /nsninable ni tides have b^n burthened 
with duties of this description. 

EXCLAMATION, in rhetoric, a figure (hat 
expresses the violent and sudden breaking out, 
aud veliemenre of any imssion. Such is that 
in the second book of Milton's ParadUm Lost 

** O iiiiexnected stroke ! worse ttian of death, 

M ii&t I tnus leav e thee, Phradiae f Than leav e* 

Tliee, native soil; these hatqiy walks ami 
shades, 

Fit haunt of gods !** 

Oilier figures are the language of some particn- 
lar ivassion, but tiiis expresses Uieni all. 

raCOECARIA, a genus of the tnandrin 
order, -in the dioecia class of plants; and m 
(he natural method ranking imdejr the 3m 
order, tricocem. ITiere are two s^iecieib llie 
agellocha, or aloes wood, is a native of China 
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Rikil Mine of the Indian islands, and is about 
Ihe same bneht and form as the olive-tree. Its 
tannkifofr&ee colours, and contains three 
aorta of wocd : the heart is that of tanibac, or 
calombar, winch is dearer in tlie Indies than 
oven sold itself. 

EXCOMMUNICATION, nn ecclesiastica! 
penalty or censnre wher^bj^ such persons as are 
guilty of any notorious crinie or oflTeiiGe, are 
separated from the commimidn of tlie church, 
and deprived of all spiritul||advanlBges. 

EXCORIATION, in niBKcine and surgery, 
the galling or rnbhiiig off of the cuticle. 

EXCRESCENCE, in surgery, denotes 
e\ei 7 preternatural tumour which arises upon 
the skin, either in the form of a wart or 
tubercle. 

EXCRETION, or Secretion, in medicine, 
a serarotion of some fluid, mixed \iith the 
blood, by means of the glands. 

EXCRETORY, in anatomy, a term apidied 
to certain little ducts or vessels, destined for 
the reception of a fluid, secreted in certain 
glandules, and other visi'era, for the excretion 
of it in the appropriated places. 

EXECUTION is a judicial Avrit, grounded 
on th*' judgment of the court whence it issues ; 
and is supposed to be granted by the court at 
(he request of the party at whose suit it is is- 
sued, to give him satisfaction on the judgment 
Avhich he has obtained : and therefore an exe- 


and tne like : at also ii|lea1Uhgf and other 
labonr^of the bodv and mind : the passive Is 
riding in a coaro, on faotseDack,’ oi hi any 
other manner. ^ .* 

^ Exercise, in military affairs, is the prac- 
tice of all those motions and actions, together 
with the whole management of arms, which ft 
soldier is to be perfect in, lo render him fit for 
service, and make him uoderstand how to at- 
tack and defend. 

EXHALATION a general term for all the 
effluvia or steams rsHed from tlie surface of tlie 
earth in form of vapour. Some distinguish ex- 
halations from vapours, expressing by the 
former all steams emitted from solid bodies, 
and bv the latter the steams raised from water 
and other fluids. 

EXHAUSTIONS, or the method qf ex^ 
hamttons, a method of demonstration founded' 
ii|K>n a kind of exhausting a quantity, by con- 
tinually taking away certain parts of it 

The method of exhaustions was of frequent 
use among Ae ancient matliemalicians, as 
Euclid, Arcliiiiiedes, Sic, It is fotmdea on 
what Euclid sfi>s in the lOth hook of his Ele- 
ments, viz. that those quantities are equal 
whose difference is less than any assignable 
quantity. 

EXIGENT, in law, signifies a writ or part 
ofthn process of outiuwr) on civil actions. 

EXISTENCE, has been defined:— « state 


ention cannot be sued out in one court, upon a 
judgment obtained in anotlier. 

Exeentions in actions where money is re- 
covered. as a debt or damages, are of five 
sorts: ^ 1. Against the body of the defendant ; 
3» against his goods or chattels ; 3. against his 
goods and the profits of his lands ; 4. against 
the goods and the possession of his lands ; & 
against all three, his body, lands, and goods. ‘ 

Execution qf criminaJa, mnst be according 
to the judgment ; and the king cannot alter a 
judgment from lianmng to beheading, because 
no exeentifih can oe warranted, nnless it is 


of being; actual possession of being. Mr. 
Locke snys : — ^ VVe arrive at the knowledge of 
our own existence b> intuition ; of the exist- 
ence of God by demonstration ; and of other 
things b> sensation. As for our own exist- 
ence,’* continues that great philosopher, ‘Sve 
perceive it so plainly, that it neither needs, nor 
IS callable of anv proof. 1 think, 1 reason, I 
feel pleasuie and pain; can any of these be 
more evident to me than iny own existence? 
II I doubt of all other things, that very doubt 
niiikes me perceive mv own^ existonce, and 
will not sutler me to doubt it If I know I 


pursuant to the judgnient 

Execution of criroinals is the completion of 
human {wnishment ; and this in all cases, as 
well capital as otherwise, must be performed 
by the leral officer, the sDeriff or bis deputy. 

EXECUTOR, IS a person appointed by the 
testator, to carrv' it to execution his will and 
testament aRer^ his decease. Ike regular 
mode of appointing an executor, is by naming 
him exprqssl} in the will ; but any words indi- 
cating an intention of the testator to appoint an 
exeentur will be deemed a suflicent appoint- 
ment. 

EXEGESIS, In the Scotch nniversitiea 
timre is an exercise among the students in di- 
vinity railed an exegesis, in w hich a question 
is stated by the respondent, w ho is tlien oppose d 
^liy two or three other students in tl^ir tarns: 
*flormg which time the professor moderates, and 
solves the difflcnllies which the respondent 
cannot overcome. 

EXEMPLIFICATION qf Utter a patent, a 
iraaacript or t duplicate of them, made from 
the enrolment thereof and sealed witli the 
great seaL 

EXEnCIfiCB, physicians, such an agi- 
tation of the bodyaspmncea salutary effects 
in the animal economy. Exercise may be said 
to be either active or jmaaive, Tlie active is 
walking;, hoDting, dancing, playing at bowls 


doubt, I have as certain a perception ot llie 
thing doubting, as of that thought which I call 
doubt : expenence then convinces us that we 
have an intuitive j^nowYedge of our own exist- 
ence.** 

From the knowledge of our own existence, 
Mr. Locke deduces his demonstratiou of tlie 
existence of a God. 

EXOGOETU8. or the^ /lying-JUh, in irh- 
thyology, a genus Ik longing to the order of 
ahaommales. The head is scaly, and it has no 
tirth; it has 10 radii in tlie brancliiostege 
membrane ; the body ia whitish, and the belly 
is angular; the pectoral fins are very large. 
When pursued by any other fisli, it raises 
itself from the water by means of these long 
fins, and flies in the mr to a considerable dist- 
ance, fill the fins dry, and then it falls down 
into the vrater. It is a fish that seems to lead 
a most miserable life. In its own element it is 
perpetually harassed by (he dorados and otlier 
fish of prey. If it endeavpnri to avoid tiicm 
by hoviDL recourse to the air, it eitfier meets 
its fate Irom the gulls or the albatross, or is 
forced down again into the mouths of (he in- 
habitants of the water, who below keep pace 
with its aerial exconfions. This fish is caognt in 
the Mediterranean and gmne other seas, but is 
most common between uie tropics. 

EXORDIUM, in rhetoric, li the prenmble 
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m be^hmiiil, lervittr tihf>rp]Mire the audience 
for the rM of thi» duwourae. • 

• EKOJtC, an npoeliadW denotinnf « tbiof 
to be the produce or foieiga countriee. Exotic 
planta of the hot climates are very numerous, 
and require the utmost attention of the gardener 
to make them thrive with usi 

EXPANiSlON,* denoteg an increase of 
the balk of any body by a powfer acting from 
within. 

It may be laid down u a general rule, to 
which there is no known exception, that every 
addition or abstraction of caloric makes a 
corresponding change in the bulk of the^ body 
whichliBS been sulyected to this alteration in 
the quantity of its heat In genemi, the addi- 
tion of heat increases the bulk of a body, and 
^e abstraction of it diminishes its bulk ; but 
This is not uniformly the case, tboogh the ex- 
ce^ions are not numerous. 

• Tliough all bodies are expanded by heat and 
contracted by cold, and this exjpansion in the 
same^ body is always proportional to some 
function of the quantity or caloric added or 
abstracted, yet the absolute expansion, or con- 
traction, has been found to diner exceedingly 
in diiferent bodies. In general, the expansion 
of gaseous bodfes is greatest of all ; that of 
liquids is much smaller, and tliat of solids the 
smallest of all. Thus, 100 cubic inches of at- 
mospheric air, by being heated from the tern 
perature of 32° to that of 212°, are increased 
to 137.b cnbic inches; while the same atiginen- 
totion of temperature only makes 100 cubic 
inches of water assume the bulk of 101.5 cubic 
inches ; and 100 cubic inches of iron, when 
heated firom 3;^ to 212°, assume a bulk 
scArcely exceeding 100.1 cubic inches. FVom 
this examule, we see that the expansion of air 
is more than eight times gn^hter than that of 
water, and the expansion of water about 45* 
times greater than that of iron. 

EX PARTE, a term used in the Court of 
Chancery, when a commission is taken ont 
And ext^nted by one side or part only, upon 
the other party's neglecting or refusing to join 
therein. When boUi toe parties proceed to- 
gether, it is cnlled a joint commission. 

EXPECTATION, in the doctrine of chances, 
is applied to any contingent event, upon the 
hapiiening of which some benefit, &r. is ex- 
pected. This is enpabte of ^ing reduced to 
toe rules of computation ; for A snin of money 
in expectation when a pnrticnlar event hap- 
pens, has a determinate value before Chat 
•vent happens. Thus, if a person is to receive 
any sum as 104 when an esent takes place 
which has an equal chance or probability of 
happening or failii^, tile value of the expec- 
tation is naif that sum, or 54 ; bnt if there are . 
three ehuncea for failing, and only one for its 
happening, or one chance only in its favour ont 
of all toe four chances, then the probability of 
its happening is only one out of four, or and 
the valne of the expectation is but { of 104 
which is ouly 24 10a. or half thA former sum. 
And in all case^ the value of the expectation 
of any sum Is f^nd by multiplyiiig that sum 

too fraction expresnng the pri^bility of 
obtaining it So tbe value of the expectation 
on y)04 when there are three clmnces out of 
five for obtaining it, os when the prababilito of 
pbtoining itjstoree fifth qarton004 wfeh 
IS ti04 And if a be any sum expected on tiie 


happening of an event; h toetAances for that 
event happening, and f toe chances for it thlU 
ingf then, there being n chances or| oSJ^h for 

its happemng, the probability will be 7 ]n[« 0 Bd 

h 

toe value of the expectation 

EXPECTORANTS, an appeHatiop given 
to those medicines which facilitate the die- 
chaiviiig^thl'cooti||l|of toe lungs. 

EXPEGTORAKXN, the act of evacuating 
or bringing up phlegm, or other matters out 3 
toe trachea, longs, by conghing, hanking, 
spitting, &c. * 

EXPERIMENTAL pkilosophv, that phi- 
losophy which deduces the laws of nature, and 
toe properties and powers of bodies, and their 
actions upon each other, from sensible experi- 
ments ana observations. 

In our enquiries into nature, we' are to be 
conducted by those rules and maxims which 
are found to be genuine, and consonant to a 
just nfetbod of physical reasoning ; and these 
rules of philosopniziim are by tne greatest 
master in science, Sir Imac Newton, reckoned 
four, which are as follows : 

1. More causes of natural (hiifh are not to 
be admitted, than are both tree, and suflScient 
to explain toe phienomena; for nature does 
nothing in vain, but is simple, and delights not 
in superfluous causes of things. 

2. And, therefore, of natnFal^efiects of the 
same Liud, the same causes are to be assigned, 
as far as it can be done ; as of respiration in 
man and beasts, of tiie descent of stones in 
Europe and America, of light in a cnlinary 
fire and in (he sun, and of the reflection of liglit 
m the earth and in the planets. 

3. The qnalities of natural bodies which 
cannot be.increased or diminished, and agree 
to all bodies on which experiments can be 
made, are to be reckoned as tlie qualities of all 
bodies whatever ; tons, because pension, di- 
visibility, liardness, impenetrability, mobility, 
the vis inertisr, and gravity, are foand iixall 
bodies which fall under our inspection, ae 
may justly conclude they belong to all b^ies 
whatever, and are therefore to be esteemed the 
orinnal and universal properties of all natural 
bodies. 

4. In experimental philosophy, propositions 
collected from the phvnoioena by induction, 
are to he deemed (nota itostanding contrary 
hniotheses) either exactly or veiy nearly true, 
till other phenomena occur, by which they may 
be rendered either more acenrate, or liable to 
exception. This ought to be done, lest argu- 
ments of induction should be destroyed by 
hypotiieses. 

EXPERIMENTIJM CRCCIS, a leading, or 
decisive esperiment; thus termed, ei^r on 
account of its being like a rross, or direction 
post, placed in the meeting of several roads, 
gniding men to the true knowledge of the na- 
ture of that thing they are enqniring after ; or, 
on account of its being a Kind of torture, 
whereby the nature of the thing u in a manner 
extorted ^ force. 

EXPLOSION, in natorel philoiMphv, a 
sudden and liolenf expaiMion of an aenaf, or 
other elastic fluid, by which it instantly throws 
off any obstacle that happens to be ill the wwy, 
sometimes with incredible force, and in such a 
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maiiBer ai to produce the most astonishing 
eflecta. It diim from expansion in this, that 
the latter itf a gradual and contjpned power, 
actiag unifoAlbly for some time, whereas, the 
former is always sudden, and only of momen- 
tary duration. The expansions^ofsolid bodies 
do not terminate in violent explosiojis, on ac- 
count -of their slowness, and tho small spare 
through whicti the metal, oi other expanding 
•nbstanre, roovea Thus wedges of dry wood 
driven into stone, and wetl^, wiirdeave the 
fiToat solid blocks; but they never throw the 
parts to any disfanoe, as is the case with gnn- 
wder ^ but the expansion of elastic fluids will 
rst solid substances, and throw the fragments 
a great way off: for this, two reasons have 
been assimed': 1. The immense velocity with 
which SBiwI fluids expand, when suddenly af- 
fected with high degrees of heat; and 3. The 
great celerity with which they acquire heat, 
and are affected by it As an example: air 
when heated as much as iron, when brought to 
a white heat, is expanded to four times its 
balk, but thh metal itself will not be expanded 
the SOOdth part of the space. In the case of 
gnnpowdet which is well known as an explo- 
sive substance, the velocity with which^ tbi 
flame movetf is estimated at 7000 feet in a 
second. Hence the impulse of the fluid is in- 
conceivably great, and the obstacles on which 
it strikes are nnrried off with vast velocity, viz. 
at the rate of 27 miles per minute. The ^e- 
loci^ of the bnllet is also promoted by the 
andoen propa&tion of the beat thrqnfb the 
whole body as it is extricated 

from the materials of which the mmpowder is 
made, to that it strikes at once. Hence it has 
been mferred, that explosioB depends first on 
(he quantity of elastic fluid to m expanded: 
secondly, on the velocity it acgnires by a cer- 
tain dei^ of beat; and Uiirdly, on the celerity 
with which the degree of heat affects the whole 
expansile fluid. 

HXPONfiNT, in algebra, is the same with 
-index. See Algebra. 

EXPORTATION, in commerce, is the net 
of sending goods out of one country into another, 
by shipping, or otherwise. 

EXPRESSED oi/s. in chemistry, socli oils 
as are obtained from bodies only by pressing. 
SeeOiL. 

EXPRESSION, in chemistry, or pharmacy, 
denotes the act of pressing out the juices or ous 
of vegetables, which is one of the tliree wa>a 
of obtaining them ; the other two beii^ by in- 
foabn and decoction. 


mbt ol universaUspaee, wlnph is callid the 
•paheofthat body. 

EXT^I^R, an appeVa^ given to seveial 
muscles, from their exteDdug^or stretching the 
'parts to which they belong; 

EXTENT, in law, a writ of execution or 
commission to the sheriff, .of one .who being 
bound by statnte, has flnfelted his bond, for 
the valuing of Jands or tenements ; sometimeB 
the act of the Aeriff noon this writ. 

EXTERMINATIG^, in^nerel, the extir- 
pating or destroying sometli^. In algebra, 
surds, fractions, apd unknown quantities, are 
exterminated by the roles for rMocing equa- 
tions. 

EXTRACT. When decoction is earned 
to such a point as to aftbrd a substance either 
solid or or the consistence of paste, this re- 
sidual product is called an extract Wheni 
chemists speak of extract, ^y most com- 
monly mean the product of aqueous decoction ; 
but the earlier chemists frequently speak of 
spirituous extract 

Extracts thus prepared are mixtures of seve 
ral of the materials of vegetables, whence they 
differ greatly, according to the plants from 
which they are obtained ; bnt modern cneinists 
distinguish by the name of extract, or extrac- 
tive matter, a pecoliar substance, supposed to 
be one of the immediate materials of vemtables, 
and the same in all, when separated from any 
foreign admixtore, except as the proportion of 
its constituent principles may vary. 

EXTRACTION, in surgery, is the dinwiitf 
any foreign matter out of the body by the haofi, 
or by the help of instruments. 

EXTRACTOR, in midwifery, nn instrument, 
or forceps, for extracting cluldren by the 
bead. 

EXTRAVASATION, in contusions^fissures, 
depressions, fractures, and other accidents of 
tlie creniom, is when one or more of the blood- 
vessels that are distributed on the dura mater, 
are broken or di>ided, whereby there is such a 
discharge of blood as greatly oppresses the 
brain, and disturbs its oflu»s ; frequently bring- 
ing on violent pains and otlier mischiefs, and at 
If'DgUi death itself, unless the patient is re- 
bel ed. 

EXTREMES, in Iqgic, (he terms expressing 
tl e two i^as whose relation we enquire after 
in a ^llogism. • 

EXK/Vl/E^ RMong naturalists, denote the 
cait-ofl' pjrts or coveriugs of amnuilB, as the 
skins of serpents, catcrpilkirB, and other inseots . 
See Ercca. 


Evrsssion, in painting, is the distinct er- 
bibition of character in the general ol\jeet of 
the work, or of se otiment in the characters or 
penons represented.^ 

In the latter ease it consists either in repre- 
seuting the bod/ in general and aU its parts 
aeveni^y, in actions most peculiarly suitable to 
tbe desin of the picture, and marxing thereby 
the fHCPons of toe soul in the varioos 

in tbe face the appearances 

in philosophy, one of (lie 
eomsm tM essential properties of body, or 
that fay it posfs«#s or takes uprewe 


£k £, in anatomy, the oigan of sight, or that 
part of (he body whereby visible objects are 
reprasented to the mind. 

The term eye is osed in a great variety of 
'senses. In architecture, if siznifles an aperture 
at the top of a doms^ also the centre or a vo 
lute : in agriculture, it means either a little bnd 
or shoot, ingrafted into a tree, or the part a( a 
potatoe cot off for seed aod in jprioiiag H is 
used for the graving in relievo on (no top of the 
letter. In a symbolical sense, there is no term 
of wh^ch so much nse is made to denote the 
operations of the nndentanding and the alRo* 
tions. 
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^ , TIte tiztl^letter of the alphabet, and the 
fonrth consonant It has mucl^e same sound 
us the Greek or ph in Enmh words, and 
is only written in words of Latin origin, ph 
being osed instead of it in words derived from 
the Greek. , 

As a numeral, F denotes 40, and with a dash 
over it thus £\ 40,000 : in music, it standlFfor 
the bass clef ; and frequently for fahrte, as ff 
does for forU forte. 

As an abbreviation, F stands iov filiu8tfeUow, 
and the like : tlius F. R. 8 . signifies Fellow of 
the Royal Socudy. 

FA, in music, one of the syllables invented 
by Guido Aretine, to mark the fourth note of 
the modern scale, which rises thus, td, re, 
iwt fa. 

Musicians distinguish two /h's, mz. the flat, 
marked with a d , or I 3 and the sliarp or 
natural, marked thus ^ , and called biquadro. 

FABLE is used for the plot of an epic or 
dramatic poem, and is, according to Aristotle, 
the principal part, and, as it were, the soul of 
a jmm. 

FACE, comprehends an that part of the 
head which is not covered with the common 
lone hair. See Anatomy. 

Face, or farade, in architecture, the front of 
a building, or the side which contains the chief 
entrance. 

Face, in fortification, an apmllation given to 
several parts of a fortress, as tlie face of a bas- 
tion, &c. 

FACET, or facelte, among jewellers, the 
name of the little faces or planes to be found in 
lirilliant and rose diamonds. 

FACTITIOUS, any thing made by art, in 
onpositioD to what is tlie produce of nature. 
Thus, factitious ciunabar is opposed Co natire 
cinnabar. 

FACTOR, in commerce, is an agent or cor- 
respondent residing beyond the seas, or in 
some remote part, commissioned by merchants 
to buy or sell goods on Uieir account, or assist 
them in carrying on their trade. 

FACTORAGE, called also commission, is 
the allowance riven to tactors by the mcrcliant 
who employs them. 

FACTORY is q place where a considerable 
number of factors reside, to negotiate for their 
nuisters or employers. The roost considerable 
factories belonging to the British are those es- 
tablished in the East Indies, Portugal, Tur- 
key. &c. 

FACULflS, in astronomy, certain bright and 


Bi 


have, by means of telescopes, observed UMn 
or about the surface of Che son : tliey are but 
very seldom seen. 

Hevelius assures os that, on July SO, 1034, 
be observed a/acnla, the breadth ot which was 

H |uul to a third part of the snn*a diameter. 

e snys too that die maculaet often change 
into faculus, but these seldom or never into 
maculm. And some authors even conteiid Chat 
all the maculm degenerate into faculti beibie 
tiicv quite disappear. Many authors^ after 


Eircher *and Scheiner, have repreaenM the 
son's body full of bright fiery spots, which th^ 
conceive to be a sort of volcanoes in the body 
of the sun ; hot Huygens, and othera of the 
latest and best observers, finding that die best 
telescopes discover nothing of the auitter, agree 
entirely to explode the phmnomeoa of nmulae. 
All the foonaation he could see for the notioa 
of facnlm,^ he says, was, that in the darkish 
clouds which frequently surround the raaculss, 
there are sometimes seen little point# or spark# 
brighter than the rest 

FACULTY, in law, a privilege granted to 
a person, by favour aod indulmnce, of doing 
what, by law, he ought not to <£». For granting 
these privileges diere is a court under the 
archbimop ot Canterbury, called the court of 
the faculties. 

Facllty, in tlie schools, a tenn applied to 
tlie different members of a university, divided 
according to the arts and sciences taught there * 
thus, in most universities there are tbur tacnities: 
viz. 1. Of arts, which include humanity aod phi- 
loswhy. % Of theology. 3. Of physic. And 
4. Of civil law. The degrees in the several 
tacnities in our universites are those of bachelor, 
roaster, and doctor. * 

Faculty qf advocates, a term applied to tlie 
college or society of advocates m Scotfaind, 
who plead in all actions before the coart of 
session. They meet in the beginning of every 
year, and choose the annual officers of the so* 
ciety, viz. dean, treasurer, clerks, private aod 
public examinators, and a curator of their li- 
orary 

Faculty i# also used to denote the powers 
of the human mind, viz. noderstandii^, will, 
memoiy, and imagination. 

FASCES, in chemistry, the mss matter, or 
sediment, that settles at the boaom after de- 
lation, fermentation, &c. 

Fa^CULA. See Gluten. 

FAGARA, iron wood, a genu# of the mona- 
gynia order, in the tetrandria class of plants^ 
and in the natural method ranking under Che 
43 order, duniosa*. There are 10 species^ all 
natives of the warm ports of Amenca, naiog 
with woody stems more tlian 90 feet hi^ 

FAOO, in the sea language, a term given to 
tlie end of those strand which do not go 
throuah the tops, when a cable or rope is 
closed. 

FAGONIA, n genus of the monogyniaovder, 
in the decandria class of plaas, aod in the 
natural iqetliod ranking under ths 14th order. 


planto of SiMin, Crete, and Arabia. 

FAORiEA, a genua of the class and order 
peotandria monegynia. There is one species, 
a shrub of Ceylon • 

FAOUS, thi* betchdreo, a genus of the 
pdlyandria order, in the monoeoia class of 
plants ; and in the natural method rakipg under 
the fiOth onier, amentaceae. There are five 
species. I'he most remarkable are, 

1, The syhatica, or beech-trte, riaea €0 or 
70 feet andhasaprcqHirtioMblotliicknesi^ 
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branching upward into n fine n>j;:iilar lieau, wiili 
oval sermtM leaves, with llowera iu globular 
catkins, sooneeded by angular fruit called 
mast 

% The castanea, or cheanut-tree, lias a large 
upright trunk growing 40 or 450 feet hi|J!i, 
branching regularly round into a fine spreading 
head, with large auenr-ahaped acutely serrated 
leaves, naked on the under side, having flowers 
in long amentums, succeeded by round prickly 
fruit, containing two or more nuts. 

3. The jtumla, dwarf chesout-tree, or chin- 
kapin, rises eight or ten feet high, with a 
bracliing shrubby stem, and oval-spear shapt'd 
and acutely serrated leaves, hoary on the under 
side. The wood of the beech tree, in (mint of 
usefulness, ranks ne\t to the oak and tlie asli, 
and is much used by cabinet-niakcrs and 
tiimers. The mast, or seeds ) ield a good oil 
ibr lamps ; and are eaten by squirrels and 
swine. ■ 

FAILLIS, in lieraldr}', a French term de- 
Aotiiw some failure or fraction iu an ordinary, 
as it it were broken, or u splinter taken 
from it. 

FAIR, a greeter kind of market, granted to 
n town, by privilege, for the more speedy and 
commodious providing of such things as the 
place stands m need of. 

FAlRY-circ/e, or riwj, a phamomenun fre- 
quent in the fields, &c. supposed by the vulgar 
to lie traced by the fairies in their dances : tluu-u 
are two kinds of it ; one of about seven yards 
in diameter, containing a round bare path, a 
foot broad, with green grass in the middle of 
it The otlier is of difl’erent bigness, euroni- 
passed with a circumference of grass, greener 
and fresher that that in the middle. Messrs. 
Jessop and Walker, in the Philosophical Tran- 
sact asenbed them to lightning: wo have how 
ever eiamined them ourselves, and are con- 
vinced they are produced by a kind of fungus 
W'hich breaks ana pulverizes the soil ; why this 
vegetable should put forth its olTsets in this 
kind of circular direction wc cannot rightly ac- 
count The circles however are seldom com- 
plete, and often ve^ irregular. 

FALCO, in ornithology, a genus belonging 
to the order of accipitres, the chaiacters of 
which are these: the beak is crooked, and 
fiirDiahed with war at the base ; the head is 
tliick-setwHb feathers, and the tongue is cloven. 

eagle, kite, and hawk, form this genus. 
There are 32 species, of which tlie followiug 
are tbe most remarkable. 

]. Tbe Uucocephalufty bald, or white-headed 
eagle of Gatesby, m asb-rohaired, with head 
and tail white ; tlic iris ol the eye is white, 
over which :e a prooiinence covered with a 
yellow skin ; the bill and the cere or wax are. 
yellow, as are likewise the legs and feet ; and 
tbe talons are black, 'fhough it is aat eagle of 
eimill 8fze, itwe^h8 nine pounds, is stroi^ and 
Adi of wirit, preying on lambs, (ligs, and fawns. 
They always make (heir nests near the sen or 
great riveni, and usually upon old dead pine or 
trcM, f^ontiriuing to build annuulfy on 
» tree till it falls. 

% The a^rojfiuf. or osprey w ilh 

yellow wa*, and Mg feathered let.8 It is 
about (be sine of a peacock ; tlw feathers are 
white at the beiie, iron rofonred in the middle, 
uad black at (lie puirts ; end the legs an* yel- 


low. It IS found 111 stfvci'ur parts of Great 
Brifoin and Ireland. All authors indeed agree, 
hat it fmls |iririripully on fish, which it takes 
as (hey are swimming near tim siirfiice, by 
dartiitg down upon them ; not by diving or 
swimming, as some have pretended. Martin, 
speaking of what he calls the great eagles of 
the Western Isles, says, that- they fasten their 
talons in the Ipick of the fish, commonly of 
salmon, which are often above the water, or 
very near the surface. Those of Greenland 
will even take a young seal out of the water. 

3. 1'he chiyaattoa, or TOldeii eagle, weighs 
about twelve pounds, and is iu length ahoiit 
thfte feet, the wings when extonded measur- 
ing about seven feet four inches. I'he sight 
and sense of smelling are very ariilu : the head 
and neck are clothed with narrow shuni-pointed 
feathers, of a deep-brown colour bordered with 
tawny ; the hind part of the Iwad in particiilai 
is of a bri(;bt ru.st-colonr. These birJ.s an 
very destructive to fawns, Iniiihs, kids, and nil 
kinds of game , particularly in the breediu.; 
season, when they bring a vast quantity of prey 
to their yonng. Sinitb, in his History of K< riy , 
relates, that a poor man in that coimfy got a 
roiiifuilable suhsisttnre for his family, during 
a summer of famine, out of an eagle’s iie^f h> 
robbing the eaglets of the food which tlie old 
one brought; whose at lemkinee he (irufraeted 
beyond the natural time, hy clipping tlie wings 
and retording tlie lliglit of the funner. 

Eagles are remarkable for their longevity, 
and fur their power of sustaining a lung absti- 
nence from food. Mr. Keysler relates, (hat 
an eagle died at Vienna alter a eoiifiiienienf 
of 1U4 years. 'Fliis pre-eminent length (d* 
days probably gave occasion to the saying of 
the Psalmist, “Thy youth is lenewed like tin 
eagle’s.” 

4. The Jtilms, or white-tailed eagle of ICd- 
wards, has the whole (duninge of a dnsky- 
hrovvn : the breast marked with triangular spots 
of white, but which are wanting in the British 
kind : the tail is white, tipped with hlai k ; but in 
young birds dusky, blot died with white : tin' 
legs are covered to the toes with soft nist- 
coloured leathers. These birds intinhit Had- 
.son’s-bay and nortlieru Europe us liir us Dron- 
theim. 

& The cy/rneuA', or hen-harrier, with white 
wax, yellow legs, u whitish -blue body, and a 
vtliite ring round the eyes niid throat. It w 
the blue hawk of lid wards, and is a native of 
Europe and Africa. These birds nreevtrerm K 
d^'fitnictive to yonng poultry and to the leathered 
gaiqe ; they fly near the ground, skiiiirning (he 
surface in search of prey. 

^ 6. Tlie aWicUla, t^r cinereous eagle, is infe- 
rior in size to the golden eagle ; tlie bend am 
neck are of a (vale ash-colour ; (he body and 
vvinn cinereous, cloiidf'd with brown ; tlieouili 
featlicrs very dark ; the fail whib- ; the legs 
feathered but little below the knees, and of a 
very bright yellow. The male is of a darker 
ccdoiir than Uie female. This species is in size 
equal to the black engic, and inhabits Europe 
as high IIS Iceland and Lapmark. It is com- 
nioD in (Greenland, but does not extend to 
America ; or, if it dtics, it varies iuto the white- 
headed eagle, to which it ba.s great allinity. 

7, The niaculatut, or (lie crying eagle, with 
a dusky bill and yellow cere : the colour of the 
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plumam is a ferroginoiis brown: -the coverts of their brood as soon as they can Ov. The 
the wihn and scapulars ore elegantly varied buz^rd hi very inac^ve, and is moch less in 
with white aopts ; the primaries duskv, the motion than other hawks ; remaining perched 
ends or the grrater white : the breast and belly on the same bough for the ^eat^ port of the 
are of a deeper colour than the rest of the day, and dwelling at mosi times aaar the same 
ploman, streaked downwards with doll yellow; place. It feeds on birds, rabbits, moles, and 
the tail is dark brown, tipped with dirty white ; mice ; it will also eat frogs, earthworms, and 
the legs are feamered to the feet, which are jnMcts. This bird is subject to some variety 
yellow. The length of the bird is two feet in its colour. Some have the breast and belly 
This species is frequent ki Rnssia and Siberia ; of a brown colour, and are only marked across 
and extends even to Kamschatka. ft is less the craw with a large white crescent ; but 
generous and spirited than other eagles, and is usually the breast is of a yellowish white, 
perjMtually making a plaintive noise. The spotted with rast-cofoured spots, pointing 
Ar^s nsed to train it lor the chase : bat its downwards : tlie back of the head. neck, and 


quarry was cranes and other birds, the more 
generous eagle being flown nt antelopes and 
other quadrupeds. 

fL Toe mwwa, or kite, is a native of Europe, 
Asia, and Africa. 1'liis sjiecies gonerully 
breeds in laige forests or woody moiintainoos 
countries. Its nest is composed of sticks, 
lined with several odd niateriah, such as rags, 
bits of flannel, rope, and paper. Its motion in 
the air distinguishes it irom nil other birds, 
being so smooth and cv<'n that it is .scarcely 
|K*rceptibie. Sometimes it will icinain quite 
motionless for a considerable space ; at others 
glide through the sky without the least appa- 
rent action of its n irigs. I'hev inhabit tlic nm-th 
of Europe, as high as Julsherg, in the very 
south of Norway ; but do not extc ud farther. 
They quit Sweden in flocks at the approach of 
wjj^ter, and return in spring. Some of them 
winter about Astrukan ; but the far greater ]ktit 
are supposed (o retire into ]^>pt, being seen 
in September passing by ConstaiitJiiopie in 
their way from the north ; and again in April 
returning to Europe, to shun the gre.it heats of 
the East. They arc oli^ervcd in vast niimbers 
about Cairo, where tiu y are extremely tame, 
nod feed even on daU^s, probably for want of 
other food. 

9. The gentilis, or gonfil falcon, inhabits the 
north of Scotland, nnu w.is in high esteem ns a 
bold and spirited bird in the d.i\9 of Ihleoiny. 
It makes its nest in nu ks ; it is larger than the 
gos-iuiwk ; the head of u light rust-colour, w ith 
oblong black spots; the under side white, 
tiiigea with yellow ; the h;irk of a hruw n co' 
lour; tlie tail haried wi(li black, and ash- 
colour; the tips fif all the t.nl featliers whiftr. 

10. The sttUndvo^ or hohh>, was useil like 
the kestrel in the hunihler kind of falconry ; 
particularly in what was called daring of larks: 
the hawk was cast oil*; the laik.s aware of 
tlndr enemy, wero fixed to the ground fur fear; 
by which means Uicy hccitine a ready prev to 
the fowler, who drew o net over them. The 
back of tat: bird is brown: the nape of the 
neck white : and the lx 11 y pale, with brown 
spots. It is a bird of ^ imssage ; but breeds in 
Britain, and migrates in October. 

11. The buteo, or bnzzanl, is the most com- 
mon of the hawrk kind in England. It breeds 
in woods ; and usually buikls oo un old crow's 
nest, which it enlarges, nnd lines with wool 
and other soft materials.^ It lays two or three 

which are sometimes perfectly white, 
sometimes spotted with yellow. The cock- 
bnzzard will hatch and bring up (lie joiftig if 
the ben is killed. The youiqr keep company 
with the old ones for some little time olter 
they <mit the nest; which is not usnal with 
other birds of prey who always drive away 


coverts of the wings, are of a deep brown, 
edged with a pule rust-colour : the middle of 
the back covered only with a thick white 
down. The tail is barred with black and ash- 
colour, and sometimes ferrnginons. 

12. The €‘oIuwbariu8f or pigeon-hawk of 
Catesby, weighs about six ounces. The bill is 
black at the poiut, and whitish at the base * 
the iris of the eye is yellow ; the base of tho 
upper mandible is coveted with a )ello\v cere 
oi wax : all the upper part of the body, wiogs, 
and tail, are brown. The anterior vanes of 
the quill -feathers have large red spots. Ibe 
tail is niarked with large regular transverse 
white lines ; the throat, breast, and belly, ere 
white, mixed with brown : the small leathers 
tiiat cover the thighs reach within half an inch 
of the feet, and are white, with a tincture of 
red, beset with long spots of brown; the legs 
and feet are yellow. It inhabits America, iroiu 
Iliidson’s-buy as low as »South Carolina. 

13. The palumbarius, with black wax edged 
with yellow, )ellow legs, a brown body, the 
piime feathers uf the (ad marked witfi pale 
streaks, and the e>e-brow's wliite. It is tiie 
gos-haw'k of ]la>, and was formerly in high 
esteem among falconers, being flown at cranes, 
geese, pheasants, and partridges. It breeds in 
{Scotland, and builds its nei»t in tret s. It is 
destiuctive to game, and dashes through the 
woods after Its quarry with vast iiojHduosjty ; 
hut if it cannot catch the object of its pursuit 
almo.st immediately, desists, and perches on a 
bough till sonic newr game presents itself. 
This species ' is common in Muscovy nnd 
Siberia. 

Jlesidcs these we may mention 4he litho- 
l.ilro, or stone falcon, which inhabits many 
parts of Europe, aiiil is about n foot long ; tiie 
loll bliieish-udi ; irides yellow ; two middle 
tail- leathers miiforni, the rest barred with 
brow n ; the gallicus or French eagle, so cnHed 
troiu its being iuund chiefly in l^nce, about 
two fef t long, feeds on rats, mice, and frogs ; 
it builds its nest mostly on the ground, the 
iridcs yellow ; tail feathers white with brown 
trausTerse stripes, brown at tlie tips and 
edges ; claVs grey ; the latter inhabits Europe, 
Tartary in Asia, and many parts of NorUx 
America : it is two feet long, ^tient of cold; 
used in huntinn^ the white heron : the head 
|Mle brown; wing-coverts audsiiriniary quill 
feathers with transverse white lines; .tail 
brown, with oval transverse red spots on (he 
sides { legs feuthesed to the toe.4: and tlin 
inugnirostris, oi great billed falcon, found in 
Cayenne, a little laiger than the span^-howk ; 
legs shorter; bill longer, thicker, black ; iridea 
orange ; feathers abov e and on the breazl brown 
edg^ with rusty ; i l^ws black. 
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There ere some other epeciee disiuignished 
by omitholongti. Among these ere two 
described by Air. Bruce ; of which one deserves 
perticular notice, as being not only the largest 
of the eagle kind, b^ supposed to be the larg- 
est bird that flies. He calls it the |^den 
eagle ; by the natives it is vulgarly called abon 
duchn, or lather long* beard. 

FALCONRY, the art of training all manner 
of hawks, but more especially the larger 
aort, called falcons, to the exercise of 
hawking. 

FALL, in the sea language, that part of the 
rope of a tackle, which is hauled noon. 

Also when a ship is under sail, and keeps 
not so near the wind as she should do, they 
say she falls off. 

FALLOPIAN tvbe8, two canals of a tor- 
toons figure, but approaching to a conic form, 
joined to the fundus of the uterus, one on each 
side. 

FALSE, in music, an epithet applied by 
tlworists to oeitain chords, called false, be- 
cause they do not contain alt the intervals 
appertaining to those chorda in their perfect 
stote ; as a fifth, cpnsisting of only six semito- 
nic degrees, is denominated a false fifth. 


mater, placed between the two hemispheres of 
the brain, and resembling a reaper’s sickle. ^ 

FAMl^ camna, an excessive appetite. 
See Bulimy. 

FAMILY, denotes the persons^ that live 
together in one house, under the direction of 
one head or chief manager. It also signifies 
the kindred or linear of a person, and is 
need by old writers for a hide or portion of 
land sufficient to maintain one family. 

Family, in natural history, a term used by 
authors to express any order of animals, 
or other natural productions of the same 


FAN, an instrument used in winnowing 
corn. 

FARINA, a term given to the pnlvernlent 
and glutinous part of wheat and other seeds, 
obtained by gnnding and dressing. 

FARM or Perm, signifies toe chief mes- 
suage in a village, or any large messuage to 
which land belongs, meadow, pasture, wood, 
common, ke. and which has been used to let 
for term of life or years, under a certain 
yearly rent payable by the tenant for the 
same. 

FARRIER, is the designation of the smith 
who devotes his attention chiefly to shoeing 
horses, to curing them of all kinds of 
diseases. It was probablr owing to the 
•pportunities afforded to tne smiths, while 
sooeing horses, of observing the various dis- 
eases Ilf tlie foot, and conseqoenjlly of ha- 
lengping on the subject, that th^, in time, 
eoqaired an undue reputation lor perfect 
•bflily in not only that partionlar, but fora 
general knowledge of whatever related to the 
nniineintlarim. 

FAftRlWY, the eit and profession of the 
larvfer, wbkdi have comprehended, from the 
earlieeievtB to Ihe^sent period, the medi- 
cal and soffical cm of the hone, aa well as 
that of miMictoriDg and fitting him with 
shoes. Tbeee men, as bdNiarers of iron, were 
nrighmily termed Ihrreni, or terriers, frem the 
Lathi ward firrum, irqp, and their craft 


[ ierriecy; which word haa ainoa, either byn 
) very usjial corruption or improvemeaft of 
I language, been changed to ftmery. Hiia 
; term remaina yet in general A to if^fnlleiit 
extent, and not inaptly ; since notwithstaudioff 
the laudable attempts of many enlightened 
men at various peiMs) bur blacksmiths form 
a very large majority of boihe surgeons and 
‘ physicians. Nor is soch defect pecoUar to 
^ this country, but prevails throughout Europe. 

On the establlsliment of a college, anoot 
fourteen years since, for the instruction' of 
pupils in animal medicine and surgery, we im- 
ported from France the term v^terinaiy, and 
the veterinary art has been since substituted 
for farriery by practitioners of liberal eduoa^ 
tion. The supposed derivotion of the term 
veterinary is from the participle vedum, oAe 
Latin word veho, to carry ; quad, vecterinary, 
thence applied to the care of animals which 
carry. 

For a more particular view of the subject of 
farriery the reader is referred to the article 
VSTEKINARY ArT. 

FASCES, in Roman antiquity, axes bound 
up together with rods or staves, and carried 
before the Roman magistrates as a badge of 


FASCIiE, in astronomy, certain parts on 
Jupiter’s body resembling belts or swaths. 
They are more lucid than the rest of that 
planet, and are terminated by parallel lines, 
sometimes broader, and sometimes narrower. 

FASCINES, in fortification, faggots* of 
small wood of about u foot diameter, and six 
feet long, bound in the middle, and at both 
ends. 

FASCIOLA, in zoology, ike fluke or gourd 
worm : a genos of insects of the order of vermes 
intestinae ; of which the characters are these : 
The body is flattish, and haa a vent-hole at the 
extremity and on the belly. Thera are several 
species. 1. The hepatica, or liver-fluke, grows 
to two-thirds of an inch in length, though it 
is more usually met with not half that size. 
It bears some resemblance to the seed of the 
common gourd, whence it has acquired the 
name of the gourd worm. It is found in fresh 
waters, in ditches, at the roots of stones, somqffr 
times in the intestines, and often in the sub- 
stance of the other viscera in quadrupeds. It 
often infests the liver of ahera, and on that ac- 
connt is called hepatica. Bqgs with salt in 
them, placed in the fold, that the sheej* mag 
lick them, is a good remedy. 9. The mtesti- 
nalis, or mtestinal fluke, inhabits the intestines 
of fresh- wnter fish, especially the bream. 3. 
The barbata, is wmte, with transverse papillm 
in the mouth. It is of an oblong sha^, and 
about the size of a cacumber-seed. 

FAT, in anatomy, an oleaginous or boty- 
raceous matter, secreted from the Mood, mid 
filling o|) the cavity of the adipose cello. 

Fai|\ in chemistiy. See Oil. 

FAtA Morgana, n very remurkable aerial 
nhenomenon, whiim :■ sometimea obaerved 
from tha harbonr of Meoainn and o^jneenl 
places, at a certain bright in the ntme^hcre^ 
jlie name, which rignifiea the Fairy Morgm, 
is derived from on opinion of the sopentitibas 
Sicilians, that the wnofe spectacle ia produced 
by foiriea, or aocb-like viaiooary inviaible 
beings. Tlie populace are delighted wheneycr 
it appears ; and ran about the a^pta a h eo tmg 
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for every body out to iiartake of 

ifi^nTOkr meteor has been demiibed ^ 
variodO antholb ; but the first who mentioned ft 
with any degree of precision was father Ang^ 
Incoi, whose account is thus qnoted by Mr. 
Swinburne in his Tdnr throngh Sicily : ^ On 
tJie 16th of August, 1643, as 1 stood at my 
window, I was surprised with a most wonder- 
ful delectable vision. The sea that washes the 
Sicilian shore swelled up, and became, for ten 
miles in length, like a chain of dark moonteins; 
while the waters near our Calabrian coast 
grew quite smooth, and in an instant appeared 
ns one clear polished mirror, reclining^ against 
the ridge. On this glass was depicted in 
chiaro-scnro, a strinjg of several thousand of 
pilasters, nil equal in aldtnde, distance, and 
degree of light and shade. In a moment they 
lost half mit height, and bent info arcades, 
like Roman aqueducts. A long cornice was 
neit ibnned on the top, and above it rose 
castles innumerable, all Mrfectly alike. These 
soon split into towers, wnich were shortly after 
lost in colonnades, then windows, and at last 
ended in pines, cypresses, and other trees, 
even and similar. This is the Fata Morgana, 
which for twenty-six years I had thooglit a 
mere fable.” 

^ To produce this pleasing deception, many 
circun^nces must concur, which are not 
known to ^xist in anjr other situation. The 
spectator must stand with his back to the east, 
in some elevated place behind the city, that he 
may command a view of the whole bay; be- 
yond which the mountains of Messina rise like 
a wall, and darken the back ground of the pic- 
ture. The winds must be hushed, the surtare 
quite smooth, the tide at its height, and the 
waters pressed up by currents to a great eleva^ 
tion in the middle of the channel. All these 


coldsensons imiqr of them die by ftiis baiW 
rons custom. Those fimthors that are braoght 
from Someraetshire are esteemed the best, and 
thoMe from Ireland the worst 

Eider down is imported from Denmark ; the 
ducks that supply it being inhabitants of Hod- 
sonli-bay, Oreenland, Iceland, and Norway. 
All the islands west of Scotland, breed nnm. 
bers of these birds, which turn ort a profitable 
branch of trade to the poor inhabitanu. Hiid- 
son's-bay also famishes lery fine feathers, sop- 
l>osed to be of the goose kind. The down of 
the swan is bronglit from Daatsic. The best 
method or coring feathers Is to lay them in a 
room, exposed to the air and sno ; and wlien 
dried, to put them in bags^ and bent them well 
with poles to get off the dirt. 

Feathers, when chemically analysed, seem 
to possess vei 7 nearly tlie same properties with 
hair. According to Mr. Hatch^ the quill is 
composed chiefly of coagulated albumen, with- 
out any traces of j^latine. 

FBATHER-mi//, in the salt-works, 'the parti- 
tion in the middle of the furnace, which it di- 
vides into two chambers. 

FEATHEH-edffed, among carpenters, an ap- 
pellation given to planks or boards which have 
one side Uiicker than the other. 

FECES. The excrementitioosT matter of^ 
animals, evacuated per anum, consists of all* 
that food which ra.inot be employed for pur- 
poses of nutrition,^ considerably altered,^ a* 
least in part, and mixed or iinilbd with various 
bodies employed during dwestion to separate 
the useless part of the food from the nutntious. 

The constituents of human feces, according 
to the recent analysis of Berxelius, are the ftf 
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Bile 0.9 


events coinciding, as soon as tlie sun snrmoiints 
the eastern lulls behind Remo, and rises high 
enough to form aii angle of 45 degrees on the 
water before the city, every object existing or 
moving at Reggio will be repeated a thousand- 
fold upon tliis marine limking-glass ; which, by 
its tremulous motion, is in a manner cut into 
l^ets. Each image will pass rapidly off in 
Vbccession as the day advances, and the stream 
carries down tlie wave on which it appeared. 
Thus the parts of this moving picture will 
vanish in the twinkling of an eye. Sometimes 
the air is at that moment so impreniaCed with 
vapours, and undisturbed by winds, as to re- 
flect objects in a kind of aerial screen, rising 
about 30 feet above the level of the sea. In 
cloudy heavy weather they are drawn on ftie 
surface of the water, bordered with fine pris- 
matical colours. 

FATHOM, a long measure containing six 
feet, chiefly used at sea for measaring the 
length of cables and cordage. 

FEATHER, in physiology, a general name 
« . epyering^of nirds ; it being common to 
all the animmls of this class to have their whole 
b<my, or at least the greatest part of it, covered 
with feathers or plumage. 

Feathers make a considerable article of 
^mmerce, particularly those of the ostrich, 
heron, swnn. peacock, noose, 8tc. for plumes, 
ornaments or the head, filling of beds, writing- 
Pf , Ocese are piucked in some parts of 
Great Britum five times in the year ; and in 


Albumen 0.9 

Peculiar extractive matter . . 2.7 

Salts 1.3 

Slimy matter, consisting of rasin') 
of bile, peculiar animal mat- > 14.0. 
ter, and insoluble residue 3 I 

100.0 

The salts were to one another ita the follow- 
ing proportions : — 

Carbonate of soda, . . . . 0.9 

Muriate of soda, 0.1 

Sulphate of soda, ... . 9.05 

Ammon, phos. magn. . . . 0.05 

Phosphate of lime . . . • • 0.1 

To MM. Fonreroy and Vanqnelm we owe 
what preciae knowk^ we possess, regarding 
the excrements of bii^, in which they fonnd 
a large qbantity of one acitk This forms the 
white, and nearly crystaline portion. It does 
not proceed from the fiscal matter profierly so 
called, bpt from the orine, which in this class 
of animals is mixed with the exorement, by the 
natnre of their organisation. This acid is 
easily extracted, by breaking the excrameni 
with alkaline water, filtering the liqnor, and 
poortiw into it moriatic acid. 

FEB, in law, fewAim, ben^ehm, all hind in 
England is in the nature of a feud or f^ and 
subject to the orinnal conditions of the grant, 
which is supposed to come from the crown* 
but DOW that distincaon is very immaterial. 
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Feb nmple, is on estate of inheritance 
whereby a person is seised of lands, tene- 
ments, or hereditoruents, to hold to him and 
his heirs for ever, generally, absolutely, and 
entirely; without mention'nj uliat heirs, but 
rcthrring that to his own pleasure, or the dis- 
position of the law. 

FGEl^RS, in nutuml history, a name used 
by some for Uie horns of insects. See Ento- 
mology. 

FEELING, one of the five external senses, 
by w hich we obtain the ideas of solid, hard, 
soil, rough, hot, cold, wet, dry, and other tan- 
gible (jnalities. 

This sense is the coarsest, but at the same 
time the surest of all others; it is besides the 
most universal. We see and hear with small 
portions of our body, but we ieei with all. 
Nature has bestowed that general sensation 
wherever there are nerves, and they are every 
w here, where there is life. 

The object of feeling is every body that has 
roiisistcDcy or solidity enough to move the sur- 
face of our slwin. It was necessary to perfect 
leeling, that the iierv cs should form small emi- 
nences, because thev are more easily moved 
by the impression of hudies, than a uniform 
biirface. 

FELAl^lT^N, in logic, one of tlu‘ sit moods 
of the third figure of svllogihiiis, wherein the 
first proposition is a iini\«rsii iiegiitive, tiie 
stcoud an universal utlirinativc, and the third 
a particular negative. 

FELLS, in /oology, a genus of tlic main 
niiil'a class, belonging to the ordt r ot tera\ 
The generic character l^; fr mt teeth six, the 
internicdi.ite ones emi.il; giindus time on 
each side ; tongue acmeated backwaids ; cl.ivvs 
retractile. 

I. Fe//« /eo, lion. The lion is principally an 
inliahitaut of Africa, but is also found in the 
liottcr regions of Asia, ft is, however, in the 
interior of Africa that he exeits his greatc'st 
mv'ages, and n i^s Mipcrinr .iinong the weaker 
i|tiadrnpe<ls. V lion of the l.irgest size li is 
been found f») measure about eight feet from 
the nose to the tail, and the tail itst If ahojt 
four ket; the gt iieral lolo ir is a pale tawn; , 
still paler or mo>e inclining to white hciieaiu: 
the hvud is hrge, the i.iis toiimied, tlie 
lac** covered with short or i lose hair, the umo ^ 
p.irt of the head, the netk, and shoulders 
eoited wilii long shaggy hair, forming apti- 
dMit inane; on the body the huir is snort and 
smooth . the tail is k rminat d hy u tuft of 
blackisii hair. The horii'vs, which smaller 
than tile linn, is destitute of the mane, and 
IS of a whiter cast beneath. 'J k lion, like 
th.' titter, frc(|(iently conceals himself in order 
to hpri.ig on his prey, boiinditig to the distance 
of a ;^i»at many fe<t, aufl ser/ing it with his 
claw's. His stn ngth is pt'i>digi<>iis : U has even 
been affirmed, tiiat a single stroke of his paw' 
is sufiicient to break the back of a horse ; and 
that he carrii'H off with ea.s«* a middle si/ed 
buflTalo.^ The roaring of the lion, when in 
quest of prey, '■resembles the sound of distant 
thunder; and, being re-echoed iiy the rocks 
and mountains, ap^ls the whole luce of ani- 
mals, and puts^ thW to sudden flight ; hut he 
frequently varies lijs voice into a hideous 
srreani or yell * he is supposed to lie destitute 
of a line fireiit, end to bunt by the eye alone. 
Tbt. lion is commonly said to devour us much 


as will serve him for two or three days, and 
^en satiated with food, to remain in a state 
of retirement in his den, which he seldom 
leaves, except for the purpose of prowling 
about for his prey. 

The lioness is said to bring forth in the 
spring, in the most sequestered places, and to 
produce but one brood in tbe year. 

2L Fklis iipria, tiger, is a native of the wanner 
parts of Asia, and is principally found in India 
and tile Indian islands. The SMcieB extends, 
however, ns fur as China and Cninese Taita^, 
the lake Uml, and the Altaic moimtains. Its 
colour is a deep tawny, or orange-yellow, the 
face, tliroat, aud under side^ of the belly, 
being nearly white ; the vvhole is traversed by 
numerous long black stripes, forming a bold 
and striking contrast with the ground-colour. 
About the face and breast tiie stripes are 
proportionahly smaller than on oilier ^rts; 
the toil is annulated with black, and is snorter 
than the body. 

In its general size tlie tiger is inferior only 
to the lion, and has been seen even laiger. 

Of so fieri e and .s'iu,;uiuary a disposition is 
the tiger, us to surpass in rapacity every other 
w iid boast, and it is therefore considered us 
the most dreadful scourge oi tlie hotter 
regions of Asia. His method of seizing his 
pre^ is by concealing himself from view, and 
spnngirig with a horrihie roar on his victim, 
which he carries olV and tears in pieces, after 
having firbt Micked out the blood. The voice of 
tbe tiger, in the act of springing on his prey, 

IS buid to be hideous beyond conception. Even 
a bulliilo has been thus seized by a tiger, and 
carried oil* with such seeming ease, us to au- 
pr.ir bcurccly an impedinii.iit to the niiimai’s 
llight 

'I'he tiger has been known to attack even a 
lion, and both aiiiiiiills have perished in the 
coiiilict. The tigress prculuces four or five 
V oitii'^ nt a litter ■ she is at all times furious, 
init h. r rage rises to the iitinost extremity when 
ruhbidnf her young. She then braves every 
danger, find pursue-* her plunderers, who are 
olteii obliged to release one in order to retard 
her motion. She slojis, takes it up, and carries 
it to the nearest cavern, hut instantly returri^tt 
and renev^s her pursuit, oven to the vervgatraB 
of buildings or I he edge of the sea ; unti when 
her hope of rcLov(‘rii.g tiiein is lost, she ex- 
presses her agony by hideous bowlings, which 
excite terror wherever tiicy reuch.^ 

^ 3. Felts jiardus, panther. Next to the 
tiger, tlie panther is tlie most conspicuous spe- 
cies in tins genii.s, meti.suring aiiout six leet 
and ji half, and sometimes nearly seven feet 
from nos** to till, which is itself about three 
fc4 1 bnig. The colour of the panther is a 
beautiful tawny jt'iovv, thickly marked witli 
roundish black a|^H3U, and there is commonly 
a central s))ot in * ach circle. On the face 
and legs the spots are single, and along tlic 
top of the bitek i.s a row of oblong spots. Tho 
breast and belly arc while ; the former 
marked witli transverse dusky striiies, the 
latter and the tail with large irregular black 

8|>OtS. 

Thf panther is principally found in Africa, 
and is to that country what the tiger is to 
Asia, with this alleviating circumstance, that 
it is supposed to prefor the destruction of other 
animals to that ol man. Its manner of seizing 
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ifciprey reiiembles that of the tiger, larking 
near the aides uf woods. 8ec. and darting^ for- 
ward^ with a sudden spring. It is oi* a highly 
ferocidkis nature, and scarcely to be tamed.^ 

4. i^/zs Uiopardua, the leopard, is beat dis- 
tinguished from the |>antherby its paler yellow 
colour, its small sike, and the somewhat 
closer disposition of the spots. 'Hie general 
length of tliis species from nose to tail, is four 
feet, of the tail two and a half. It is a native 
of Senegal and Guinea, as well as of many 
other parts of Africa : it also occurs in several 
parts of Asia, viz. in Persia, India, China, &c. 
in its manners it resembles the panther. 

A varibty of this species of a dusky black, 
marked with spots ofa deeper or more glossy 
black, and perfectly resembling in disposition 
those of the common . leoisird, is found in 
Beng;il. 

5. Felis jubatUf the hunting leopard, is about 
the size of a large greyhound, and of a long 
make, with narrow chest, and long legs. It 
is a native of India, where it is said to be 
tamed, and used for the chase of antelopes 
and other animals. If it happen to miss its 
prey, it returns iniiuediabdy at tiic call of its 
master. 

6. Ft*lis unria, the ounce, is scarcely infe- 
rior in size to the leopard. Its colour is dull 
white, with a slight yellowish or tawny cast, 
and (he whole is scattered over with spots. 
In its general form the aniiiial seems much 
allied to the leopard. It seems not to have 
been distinctly described hy any modem 
niitlior till the time of Biillbn ; but it is sup- 
posed to have been known to the ancients, 
and to have been the smaller panther ot 
Oppian, and the panthera of Pliny. It 
is a native uf several parts of Africa and 
Asia. 

7. fV/is owiw, the Brdkilian tiger, is a na- 
tive of the hotter parts of South America, and 
is considenMl as a very liercc and destractive 
animal. Its manners are said to resemble 
those of the tiger, lying in ambush for its prey, 
ft is about the size of a wolf, or even larger, 
lls ground-colour is a pale brownish-yellow, 
variegated on the upper parts with utreuks and 

^iiinrkings of black, the top of the back being 
marked with long iiiteirupted stripes, and the 
sides with rows of regular open marks. 

8. Felis panltilisf ocelot. The ocelot or 
pardalis is certainly one of the most beautiful 
of the present genus. IVIr. Peiiiianl describes 
it as about four times the size of a large cut. 
The ground- colour of the male is n bright 
reddish-tawny above, nearly white; on the 
lower part. Several large stripes, of a deeper 
or richer tinge than the groimd-coaair, me 
dis|M>sed ovct the upper parts of the body : 
these stripes me edged with black, and have 
also several didereiitly shaped black spots in 
the middle purl. The head is streaked and 
Slotted with black, and the upper us well as 
under iMvris of the limbs and the belly marked 
ill a beautiful manner with small and iiumi'rous 
round snots ; (he tail is patched or s|H)tted aNo. 
I'he colours of the female are less « i\ id, and 
mure inclining to usli-coloiir. This is an ex- 
tremely ferocious animal, and inhabits tlie 
hoUer parts of South America. 

9. FeUs puma. The puma is (he largest of 
the American beasts of prey, measuring live 
U ct or more from nose to Udl, Ute tail itself 


about two feet eight inches. It is a loQf- 
bodied animal, and stands high ou its Im- 
Its colour is a pale brownish-red, with a 
slight dusky cast on some parts; the 
chin is white; tlie breast and belly ash- 
coloured ; and the insides of the legs are il 
the same colour ; the tail of a dusky •ferruginous 
tinge, with a black tip. It is a native of many 
parts of America both north and souths occar- 
ing from Canada to Brazil. 

* 10. Felts discolor, blsuik tiger. This, like 
the former species, is a native of America, 
and is considered a.s a very destructive ani- 
mal. It is about the size of a large dog, and 
is entirely of a brownish-black colour on 
tlie upper parts, and pale-grey or whitish 
beneath. 

11 . Felistigrina, maigay. The maigay is a 
native of Sdkth America, and is about the size 
of a common cat The ground-colour is a 
bright tawny : the face striped with black ; the 
shoulders and body marked both witli stripes 
and large black spots; the tail is long, and 
marked w'ith black and grey. It residerprin- 
cipally on trees, preying on birds : it is said 
to breed in the liollows of trees, and is very 
tierce and untameable. 

19. Felts capensis, the Cape cut, inhabits 
the neighbourhood of tlie Cape of Good Hope. 
In its manners it seems to resemble the com- 
mon cat, frequenting trees, and pieying on 
smaller animals. 

13. Fells nianid. This species inhabits the 
middle part of northern Asil. It* is of the 
size of a t' x, and is of a strong and robnst 
make, its colour is tawny, the tail is longer 
than that ofa doiiie.stic cat, and is thickly be- 
set W'ith hair, and encircled with ten black 
rings. 

14. Fblis catus. The cat, in a state of na- 
tural wildness, and from wliich are supposed 
to have proceeded all the varieties of the do- 
mestic cat, is a native of the uortliern regions 
of Euro|je and Asia. In its natural state it 
diifers in some slight particulars from tlie do- 
mestic animal, having a shorter tail in propor- 
tion, a flatter and larger head, and stronger 
limbs. The colour is commonly a {lale 
yellowish-grey, with dusky stripes and varie- 
gntioiis, those on (he back-nminug lengthwise, 
those on the sides transversely and with a 
curved direction: the tail is unnulated with 
altiTiiate circles of blackish-brown and dull 
wliite ; the tip oi' the nose and the lips are 
black. Euii wild cuts, however, appear to 
ditfer in their sh.idos of colour in different parts 
of Europe. 

The manners of the wild cat resemble those 
of the lynx, and several others of tiiis mnus, 
living in woods, and preying on voung hares, 
oil mrds, and a variety of otn'er animals, 
which it seizes by surprise. It breeds in the 
hollows of trees, and produces about four at a 
birth. Of all the above varieties, the Persian 
and the Angora are the most reinarkahle : the 
latter V aritly has one eye blue, the other yel- 
low j a particularity which tabes place in some 
specimens of the common vvlntc cot. it is 
Hiso^ observable, that the white variety of the 
cat is sometimes |>erfectly deaf 
No animal exiiibifs a greater degree of 
ninternul fenderness than the cat. She even 

S Dssc'ssesa propensity to nurse witlk tenderness 
le young uf n diflerent individnul ; and will 
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eonimoiily Buckle aed none any yoaog kitten doM nth tf MauMp, becaoM avciy Mi*i 
that is uewly introdnced to her. inuney u, to be coDBuleied with lemon ta 

The fur of the cat, being generally clean the time of ite continoance in the joint itoek. 
and d^, readily yields electric sparu when It is worked thos : multiply each roan’s *etock 
robbed ; and if a clean and perfectly dry do- by the respective time ne pots it in for, and 
mestic Cat is placed, in frosty weather, on an add all the products ; the total of which most 
insulated stool, and robbed for a certain space be the first noniber through all the atatiugs: 
in contact with the wire of a coated phial, the gain or loss the second, as before : and 
it will be effectanlly charged by this method. raoh roan’s paiticolar stock, nroltiplied by its 
ISi JFUits The nerval is a native of time, the tliira. 

India and Tibet, and is an ext^mely fierce and FELO th &e, in law, one who is felon of 
rapacious animal. It resides^ principally himself; i.e. bmi^of sound memory, and of 
among tree**, leaping with grrat agility from one the age of discretion, or 14 years, kills him- 
tree to another, and pursuing birds, &c. Its self. All his chattels, real and personal, are 
shape is thick and strong ; ^ its general colour forfeited to the crown, when it is found by the 
is fox-red or ferruginous, with the throat, ab- Coroner that he is ^o dh se. A will, therefore, 
doinen, and insides of the legs, yellowish- made by him, is void as to his pei*sonnl estate, 
w hite. • but not as to his land or real estate : nor is his 


1C. Felit chiusj is an inhabitant of tlv 
n.arshy tracts on the western side of the Cas- 
pian Sea, and in the Peisian provinces of 
uhilan and Masenderen. In manners, it 
amss with the wild cat. Its general length is 
ac^nt two feet six inches from the nose to the 
tail. The colour of this species is a dusky 
yellowish-brown ; the fail is tip|>ed with 
black, and the* ears are tailed with black 
liairs. 

.7. FV/is mfa, bay lynx. This species ia 
about twice the size or a large cat, and is a 
native of North Amerira. Its colour is a 
bright h^, obscurely marked with small dusky 

r ts. The hail is shorter and smoother tlian 
t of the common lynx. 

Felts citracal, (he rnmeal or Persian 
lynx, is a native both of Asia and Africa ; in 
some parts of Persia it is tamed and made use 
of in the chase. It is an animal of |^e«at 
strength and fierceness. It is nsed not only in 
the chase of the smaller quadrupeds, but of 
Uie larger kinds of birds, such as herons, 
cranes, pelicans, &c. The caracal is abont 
the size of a fox, bnt of a much stronger make 
its colour is a pale reddish-brown, whitish 
beneath. 

19. Felts Iwtx, the common lynx, is found 
in all the colder regions of Europe, Asia, and 
America, residing in thick woods, and prey- 
m on hares, deer, birds, and other animals. 
The general size of the hnx Is that of it 
roiddlu^ dog. Tu colour (lie l^nx varies, but 
is generally of a pale-grey, with a very slight 
reodish tinge ; the back and whole upper parts 
are obscurely spotted with blackish marks. 
The thjmt, breast, and belly, are white ; the 
tail white, with a black (ip ; the ears tipped 
with pencils of long black hair. 

FELLOES, in fortification, are six pieces 
of wood, which, with tlie addition of a nave 
and twelve spokes, make the wheel of a gnn- 
cairiage. 

F^LOWSHIP, or Company, in arith- 
me^, is when two or more juio their stocks, 
f ther, dividing their gain or loss 

^llowsh^'' either with or without 
lime. Quesdons without time, or the 
single rime of fellowship, as' it is frequently 
called, are wrought jj/f the following proper 

^ the whole stock, to the whole gain or 
loss^ so is each mail’s particular stock, to his 
pardcolar gain or loss. 
fWWnofujUh time, nroally called (he 


wrife barred of her dower. If a iiinn and his 
wife are possessed of a term, and the man 
commit snicide, the term is forfeited,^ and the 
wife shall not have it by survivorship^ Tlie 
coroner must find the fact upon an inquest on 
view of tlie body, in order to vest the goods in 
the king. 

FELONY, in (lie general acceptation ol' 
law, comprises every species of enme which 
occasioned at common law the forfeiture of 
lands or goods. This generally happei^ in 
those for which a capital punishment either 
was or is liable to be inflicted ; for tliose 
felonies to which the benefit of cleiW extends, 
were anciently punished with dearo in lay or 
unlearned ollenuers ; thongh now, by the sta- 
tute law, that punishment is for the fmolfence 
uni vei sally remitted. 

FELSPAR, one of the essential component 
imrts of gcanite, and is itself a coropoand sub- 
stance; silica and alumina being the chief 
ingredients. It genemlly contains a little lime 
nnd potposh, and is often coloured with minute 
portions of oxide of iron. It is softer than 
auartz, but harder tliau glass, and is fusible by 
the blow-pijie. For the dilferent species of 
this substance. See MmsRALOOY. 

FELT, in commerce, a sort of stuff, deriving 
all its consistence merely trom being fnlled or 
wrought with lees ana sine, withont either 
spinning or weaving. Felt is made either of 
wool alone, or of wool and hair. 

FELTING. See Hatmaking. 

FELUCCA, in sea aflairs, a little vessel 
with six oars^ frequent in (he Mediterranean, 
which has (his peculiarity, that its helm may 
be applied either in the head or stem as oc- 
1 isioD requires. 

FEME covert, a married woman, m called 
from being under (ho cover, protMtion, nod 
infloence of her husband. 

Fbmk sahf a single or nnmarried woman 
A feme sole is liable to perform parish offireo, 
the act only requiring Ihe person to be a snb* 
stantinl householder, wilhoot reference to sex. 

FEMlNEUSffiMT, a female flower. By this 
name Linnwns denominates a flowe*- which is 
famished with tlie pistHinm, or female oigan of 
generation, but wants the stamina or male 
oigan. Female flow'ers may be produced apart 
from the male, either on the same root or on 
distinct plants. The birch and mnlberry are 
eiamples of (he first case ; willow and poplar 
of the second. 

FEN, a place overflowed whh water, or 
abonnding with bogs. 
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we either made lti|f of a congeriea of 
Imw or conaiet of a imiKitade of pools or lakes 
• am dipr s^ts of land intermixed, like so manf 

FENCE, in conntry afiaira, a hedge, wall, 
ditch, bank, or other, inclosiipe, made around 
gardens, woods, corn-fields, ficc. 

FENCING, the art of makin^r a proper use 
of the sword, as well for attacking an enemy, 
ns for defending one's self It is necessary in 
acquiring this mflAealt art to use foils, or small 
thin switnrds, which being blanted at the 
points, and bending readily, prevents ac- 
cidental wounds. 

FEOD or Feud, is die right which a vassal 
had in lands or other ])roperty belonging to his 
Lord, to use them, and appropriate the pro* 
fits thereof hereditarily, rendering to tlie loid 
such duties and services as belong to the mili- 
tary tenure ; the property of the soil, &c. always 
remaining to the lord. From this arose the 
feodal system, which about twelve centuries 
ago was universally received in Europe. 

FEOFFMENT, in law, may be aefioed to 
be the gift of any corporeal neroditament to 
another. He that so gives or enfeolfs is called 
the feolTer; and the person enieofisd is do 
nom^ted the feofiee. 

IWliG, in zoology, an order of quadrupeds, 
the abtinguisliing characters of which are, Uiat 
all animals belonging to it have fore-teeth 
conic, usually six in each jaw ; tusks longer ; 
grinders with conical firmeclions ; feet with 
claws; clans subnlate ; UmmI, carcases, and 
pr^Dg on other animals. 

iWA na/urtf. Animals of a wild nature 
are those in which a man has not an absointe 
bot only a qualified and limited proiierfy, nliich 
sometimes subsists, and at other times docs not 
subsist. 

FERMENTATION. When aqueous com- 
biiialions of s'egetable or animal matter are ex- 
posed to o^naiy atmospherical temperatures, 
they speedily undergo s^ntaneous changes, to 
which the generic name of fermmiation has 
been given. Animal liquids alone, or mised 
with s'egetables, speedily become sour. The 
act which occasions this alteration is called 
acetous fermentation, because the product is, 
generally siieaking, acetic acid, or linegar. 
But when a moderately strong solution of sac- 
charine matter, or sacchuriDe matter and starch, 
or sweet juices of fruits,^ stiflfer this intestine 
change, toe result is an intoxicating liquid, a 
beer, or wine ; whence the process is called 
vinous fermentation An ulterior change to 
which all moist animal and vegetable matter is 
liable, accompanied by the disengagement of a 
vast quantity of fetid gases, is cailim the putre- 
factive fermentation. 

Each of these processes goes on most rapidly 
at a somewhat elevated femperatore. such as 
^ or 100^ F. It is for these reasons tiiat, 
in tiopicnl countries, animal and vegetable siib- 
sCanoes are so speedily decomposed. 

As the ultimate constituents of vegetable 
matter are oxygen, hydrogen, and carbon ; and 
of animal matter, tlie same three rrincipleB 
with azote, we can readily understand that all 
the products of fermentation must be merely 
new compounds of these three or four oUiiiiate 
consbtuenis. 

All vegetable substances containiiw saeeba- 
ine matter are susceptible of the vinous fer- 


menfetion. Daring (he process of fermentstion, 
the liquor first becomes turbid and viscid ; an 
intestine Motion and an increase of bulk take 
plar.e: air bubbles are discharged from the 
whole mass, bursting forth with a hissing noise, 
and ferming a beautiful froth on the surfece. 
The sweetness of the liquor disappears, and it' 
acquires a pungent taste. After a certain time 
these appearances cease; a sediment is de- 
porited, and the liqnor becomes perfectly clear. 

It is now found to have acqnireaja brisk taste, 
a vinous flavour, and an intozicatug quality. 

When it is required to preserve fermented 
liquors in the state produced by the first stage 
of fermentation, it is usual to pet them into 
casks before the vinous process is completely 
ended : and in these closed vessels a change 
veiy slowly continues to be made for many 
iiionths, and jperhaps for some years. 

But if the fermentative process be suiTered to < 
proceed in opep vessels, more especially if t^ 
temperature ne raised to 90 degrees, the acetous 
fermentation cornea on. In this, the oxygen of 
the atmosphere is absorded; and the more 
speedily in proportion as the surfaces of the 
liquor are often changed by lading it from one 
vessel to anotlier. The usual method consists 
in exposing the fermented liqnor to the air in 
open casks, the bung-hole of which is covered 
with a tile to prevent the entrance of the nun. 
By the absorption of oxygen which takes place, 
the inflammaDle spirit becomes cooverteo into 
an acid. If the liquid be tlien^ezposed to dis- 
tillation, pure vinegar comes over instead of 
ardent spirit 

When the spontaneous decomposition is 
snflered to proceed beyond the acetous process, 
the vinegar becomes viscid and foul: air is 
emitted with anofiensive smell: volatile alkali 
flies off ; an earthy sediment is deposited ; and 
the remaining liquid, if any, is mere water 
This is the putreiactive process. 

The fermentation by which certain coloaripg 
matters are separated from vegetables, as in 
the preparation of w'oad and indigo, is carried 
muen farther, approaching the putrefactive 

It is not clearly aMertained what the yeast 
or ferment performs in this operation. It seems 
probable, that tlie fermentative prMess in con- 
siderable masses would be carried on pro- 
gressively from the surface downwards; and 
would, perhnps, be completed in one part 
before it had perfectly commenced in another, 
if the yeast, which is already in a state of fer- 
mentation, did not cause the process to begin 
in every part at once. 

PERU ARIA, a genus of the triandria order, 
in the gynandria class of plants, and in the 
natural metliod ranking under the sixth order 
cnsatK. There are two species, natives of 

ther 

. ^ 

It is particularly applied to certain mineral 
■prings, whose waters are iinpregnated with 
the particles of iron generally termed chaly* 
beats. 

FERULA, /eiwel yhnt, a fxnus of the 
digvnia order, in tlie Wntuiinna class of plants, 
aofi in tlie natural method ranking under tim 45th 
order, unibellatm. There are nii« species, all 
of them herbaceons perennials, risiim trom three 
ill ten or twelve feet high, with yellow flowers. 


PIC 266 FIG 


FEVERi febris^ in medicine, a disease, or 
rathefr class of diseases, whose characterisfic 
IS a preternatural heat felt through the whole 
body, or at least the princi()al parts of it 
FIBRE, in anatomy, a i>errec‘tly simple liody, 
or at least ns simple as anv tiling in the human 
structure, beinf? hue and slender like a thread, 
and serving to form other parts. Hence Homo 
tibres are hard, as the bony ones ; and others 
soft, us those destined for the iorination of all 
the other parts. 

FfBKINA, is that substance which consti- 
lutes the fibrous pait of the muscles of animals. 
If a fpiantity of blood, newly drawn from an 
aniaial, be allowed to remain at rest for some 
time, a thick red clot gradually forms in it, and 
subsides. Separate this clot from the rest of 
the blood, put it into a linen cloth, and wash it 
repeatedly in water till it ceases to give out 
any colour or taste to the lliiuid ; tin* substance 
which remains after this process, is detionii- 
luited hbrinn. Fibrina is of a white colour, 
has no taste nor smell, and is nut soluble 
in water nor in alcohol. 

FIBROLITE. Colours white and grey; 
cr\s(alii 2 !cd in rhoiiiboidal prisms, the angles 
of \Uiosc planes are SO^ and 10U“. It is gJis- 
t(‘ning iiitcrnaliy. Principal fracture uneven. 
Harder than oiiartz. Sp. gr. 3.*214. Its con- 
stituents are alumina 6H.25, silica »8, iron and 
loss .‘1.7.5. It is found in the Carnatic. 

FICUS, a genus of the tricecia order, in the 
po1>i>amia class of plants, and in the natural 
nudliod ranking under the 63d order, scabridae. 
'riicre are 50 .speci« s, of which the ioliowing 
an- the iiiust remurkahle. 

1. P/rr/v iudicftj or bniiiau-tree, is a natixe 
of sevei-iil paits of the I'-ast Indies. It has a 
woody stem, branching to a great height and 
vast extent, with In-art-shaped entire leaves 
ending in acute points. 

'flic hanian lice, or Indian fig, is perhaps 
the most beaut i I 111 of nature's promictioiis 
hi tlji'.t genial i limate. Some of these trees 
an- of ania/iiig size and great extent, as they 
sue ( ontiniiiill) iiieiesisiiiL', and, contrary to 
iiiO!>i otiiii tilings in animui and vegetible life, 
seem to In- (-xeinplid fiom ileray. Exery 
branch from the iiisiin body (lirovv.s out its own 
routs; at first, in smsill tendei fibres, seve>"«l 
ysirds fp^n the gioaml ; these continually grov. 
iliicker until Ok icach tin- Mirfacc ; and Ihtr - 
.s'uking in, they riicrca.sr- to large tt links, ami 
beciime pari-nl liecs, -^huolingoiit new branches 
from the tep: these in time suspend their roots, 

XV Inch, sw'elliug i]it<i ti links, proilncc other 
branches ; thus continuing in a state ol progres- 
sion ns long a.s the eaitli i oiitribiites its sus- 
b-nunee. 

Near these tn-es the most esteemed pagodas 
aro gent rally erected ; under their bliade the 
Brnhmi-is s)>end their lix'es in religious .solitiicle ; 
and tl-‘. natixes of all casts and tribe.s are And 
of recreating ni the cool recesses, beautiful 
walks, and lovidy xistasnf this umbrageous 
canopy, impervious to the hottest beams of a 
tropical sun. • 

Sl. The sycmnoni'i, or sycamore of .sciipiiirc. 
According to tinsst-lqiiist, this is -i huge tree, 

stem being often 60 feet round. The fruit 
|b pierced in a ippiarkable maiiner by an 
insect. The place idlccted becomes black ; the 
fleshy suhstaiice in the middle of the calyx, for 
the breadth of u quill, is corroded - and the 


male blossoms, which are nearest to the bare 
side, appear naked, opening a way for the 
insect, fvhich makes several furrows in the 
inside of the fruit, but never touclias the 
stigmata, though it frequently eats the germen. 

3. The rarica, or common tig, with an up- 
right stem branching 13 or 20 feet Ugh, with 
large pulmufed or hand-shaped leaves. Of this 
there arc a number of varieties. 

FIDDLE. Sue Violin. 

FIELD, in heraldry, is tlie whole surface of 
the shield. It is the ground ofl which the 
colours, bearings, metal, furs, charges, &c. are 
rt-prescuted. 

FiKLO-ftooI-, in surveying, that in which the 
angles, stations, distances, &c. are set down. 
See Surveying. 

FiELD-ywVces, small cannon, from three to 
tw’elve ‘pounders, carried along xvitli an army 
in the field. 

FiEiiD-nwI-s, in fortification, are those 
throxvn up by an army in besieging a fortress, 
or by the be.sieged to defend the place. Such 
arc the foi-tifientioiis of camps, higliways, &c. 

FIFE, a shrill xviud-instriimeut of the mturtial 
kind, cou.sisting of n short narrow tube, witli 
holes di.ipo.scd along the siile, foi the regulation 
of its tonr.s. 

FIFl'EENTIJ, an ancient tribute ortaMaid 
upon cities, boroughs, &c. tliroughont allEng- 
hiud, and so termed because it amounted to a 
fifteenth part of w bat each city or town had 
been X allied at : or it was n fifteenth of every 
man's personal estate according to a reasonable 
V aluntion. In Doomsday-book, there are^ cer- 
tain rates mentioned for levying this tribute 
yearly. 'I’hc presi-nt i>ropprty-tax seems a 
revixal of thi-i ancii-nt system. 

FirruENTfr, an interval consisting of two 
octaves. 

FlJ^ril, in music, a distance comprising 
four diatonic intervals, /. e. three tones and a 
half. 

Ffprii, sharp. ^Mle sharp fifth is an interval 
coiisi‘4tiiig of eight sciiiitoues. 

I 1(4. Sec Ficus. 

PKiUHA'ri'j such as do or may 

n pn-si-iil some geomutricol figure, in relation 
to which they are always considered; as tri- 
angular, neiitagonal, pyramidal, &c. iinmhers. 

riGljRE, ill conic seetions, according to 
Apolhiiiin.s, is the rectangle made under the 
latns rectum and transversuin in the hyperbola 
and ellipsis. 

Figure, in foitifu-utiou, the plan of any for- 
tified place, or the interior polygon, which, 
when the sides and angles are eipial, is called 
rt regular, and when unequal, an irregular 
fijpire. 

Figure, in geometry, the superficies included 
between one oi more lines, is denominated 
eithi-r rectilinear, curvilinear, or mixed, accord, 
ing as the extremities arc bounded by right 
liiic.s, cnrx'e lines, or both. 

Figure, in grammar, a deviation from the 
uatiu-al rules of etymology, syntax, and prosody, 
either for brevity, t-legance, or harmony. 

Figuke, in logic, denotes a certain order 
and disposition of the middle term in any 
syllogism. 

Figure, in painting and designing, denotes 
the liiif-h and colours which form the represeu 
fcitios of any animal, but more parliciilurly of a 
hu.nu.i pi-rsonagCL 
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PfOpUB, in rheifiric, is a monner of speak- 
ing different from the ordinary and ^ plain 
way, and more emplmtical ; eirj^ssiM a 
paanisii, or containing a beauty. See Hije- 
TORIC. 

FI [ACER, or filizer, an officer of the 
Court of Common Pleas, so called because 
he files those wdis whereon he makes out 
process. ^ 

FIL AGO, a ^niis of the polyganiia neces- 
saria order, in tne syngenesia class of plants, 

3 pd in the natural method ranking under the 
9th order, compositte. There are seven secies, 
commonly known by the name of cudweed, 
natives of ntbst parts of Eurojje, herbaceous, 
roost of them annual. 

FlLAiVlENTS, vi'gctuble, form a substance 
of great use in the arts and manufactures, 
furnishing thread, cloth, cordage, &c. For 
these purposes the filaiiientoiis paits of hemp 
and tlax are employed among us. Difleient 
vegetables have been einplo>ed in dilfereut 
countries for the same uses. In some parts of 
Sweden a .strong cloth is said to have been 
orepared from the stalks of hops. TJiese have 
been tried here, but without success. Vege- 
iible filaments, and fhc tlin'ador cloth prepared 
iVoin them, ditfer lemarkahly from wool, liair, 
silk, and other animal productions, pnrlicuhiily 
in their disposition to imbibe coloui ing m itters : 
sundry liqiiois, which gi\e a beautiful ami 
durable dye to tliose of the aniiiMl, giiiiig 
no stciiii at all to those of tiie vegetable king- 
dom. 

FflARlA. a genus of inserts of the order 
in(e>tin.i. Tliere are several aperies, some 
infesting dilfereut animals and insects. The 
iiiedim lists IS the most rental kabh* sjtecies; it 
inlitibits the Indies, and is frequent in the 
morning di^w, wheitc'e it enteis the naked 
feet of the slaves, and creates (he most trimble- 
siime itchings, accompanied with iiitlaimiiatioii 
.iml ttver. 

FI LREliT. See Coav lus. 

FILE, among mechanics a tool used 
iiietdl, sic. in order to sinouth, polisli, or 
tut. 

This instrument is of iron, or forged steel, 
cut in little furrows, with chisels, and n mal- 
let, ill n certain direction, and of a certain 
depth, HCeoiding to the grain or toiieh le- 
qiiired. Files are cut by the h'liid, although 
several engines have been invented for the 
piirnose. Engines, however much they may 
facilitate the process, do not answer, as nij- 

E ears from tlie circumstance of their nut 
eing used in any tile in,\riuf4iclury. Tin’s is 
satisfactorily accounted for by Mr. Nicholson, 
who some years ago obtained .1 patent for 
an improvement of this kind, lie s*iys:^ 
The principal requisites in a machine for 
tile-rutting are, that the file should be steadily 
supported, and the chi/el adapted to the face 
vvitliont any unequal hearing. Files are how- 
ever, for the most part, cut by hand ; aud the 
chief reasons are, 1. Tiie cut by hand is, from 
its very nature, exactly of the depth the bur 
demands ; whereas, in a machine, if the stroke 
b? not nicely adapted to the bliift, the file 
ni.iy be eitlicr Hli.iflow-ciit, or its bar may be 
tlirown too close by an over lieavy stroke; 
and, 3. In machine cut tiles, there iiiiist al- 
ways be a piece left at the beginning, at each 
loriiir, which requires to be cut otf before 


hardeniog. Tills may be remedied in dm 
machinery, but it haMiot yet been done. 

FILIORANE vwrJt, or nLAORSB work, 
from>!/ui9t and granum, is the name given to a 
kind of ornamental work, in which flowers, 
&C. are formed of tine gold and silver wire 
curled or twisted in a serpentine form, and 
sometimes plaited, and worked through cadi 
otlier, aud soldered together. This art ap- 
pears to have been brought from the East, and 
has been occasionally employed in all ages. 
FILIX, an order of tlie cryptoramia class of 

J ilants, comprehending the tern, horse-tail, ad- 
ler’s-tengiie, maiden -hair, spleen-wort, poly- 
pody, 8w*. 

FILLET, in heraldry, a kind of bordure, 
containing only a third or fourth part of the 
breadth of the common bordure. It is sop- 
.losed to be withdrawn inwards, aud is of a 
ditfereiit colour from the held. 

l^ILTER, or fiUre, in chemistry, a 
strainer commonly made of bibulous or filtering 
paper in the form of a funnel, through which 
any fluid is passed, in order to separate the 
gross pm tides from it, and render it limpid. 

FILTERING paper, is paper witiioqt size. 
To use it as such, the paper is shaped into the 
form of a cone, and pfaced in a funnel, in 
order to support it ; otherwise it would 
iirnak. 

Filterino stones, basons, &c. are either 
natural or artificial, for the purpose of purify- 
ing water. 

The comm on filtering stones are liable to 
several object ions, such as their pores be- 
coming closed up by the sediment which is 
flepositcd by the impure water, the inequality 
ol tlie pressure, 8tc. Various filtering ma- 
cliiiK 8 have hecu invented by different persons ; 
but the simplest we have ever seen described, 
and which, vn account of its cheapness, falls 
within th(‘ reacli of eveiy family, is one in- 
vented bv Mr. Lewis of London, and by him 
describeil in (lie Mechanics Magazine. It 
consists of a lar^e earthen flower-pot, through 
the bottom of vvhieh is fixeil a leaden pipe, of 
suffieh lit length to reaidi within six inrues of 
(he fop of the put. 1'he bottom of (he pot, 
(inside; is then covered with fine clean ^nd, 
about tvvo ill! lies deep ; above this is another 
layer of coarser sand, mixed with charcoal 
dust, about tvvo inches deep; and over all 
there is a Ia}er of coarse sand, or gravel. 
Another pot, tnufli smaller flian the firsts 
is then in verb d over b'le pipe, inside the laiye 
.) 0 t, and pressed diiwii through the sand, till it 
iiearlv tourlie.s the bottom : the machine is now 
complete 

Thu water i.s poured into tlie sand and 
gravel around the exterior of the inverted pot. 

It filters to the bottom, (heu finds its way up 
the inside of the smaller pot, till it reaches the 
top of the leaden pipe, down which it imme- 
diately runs into any vessel pnt to receive it. 
As this filtering machine acts on tlie principle 
of a syphon, the water is drawn through much 
quicker than when it falls merely by its own 
weight 

^ This simple filtering machine will be found 
highly beneficial to those who value the luxury 
ot pure soft water duriag the heat of summer. 
The editor lias tried the experiment ; and with 
one, on rather a sinall scale, baft carefully 
coiibtiucted, he obtained the following result 
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Prom R wooden rain-water cistern a quantity 
of water was taken, teeming with animalcula, 
and having a very otrcnsi\e smell. It was then 
Itoiired gently on the gravel in the machine, 
and began, in the course of ten minutes, to run 
from the pijie, at the rate of a pint in four 
minutes, having the appearance of the finest 
spring water, and so completely freed from 
everv thing otlensive, that on beine pre- 
sented at table it was pronounced to be ex- 
cellent. 

It is recommended to place a layer of fine 
pebbles o\er the surface of the gravej to pre- 
vent its being disturbed by the pouring on of 
the water. 

FIN, in natural history, a well-known part 
of fishes, consisting of a membrane supported 
by ^ rays, or little bony or cartilaginous 
ossicles! 

FINANCE, the oecoiiomy of the piiblic 
revenue and expenditure of nations. 

The English system of finance rests on the 
produce of the \arious taxes which have been 
imposed at different Mriods, tlie aggregate 
amount of which, after deducting the expences 
of collection, together with a few small articles 
whicn connot pioperly be called taxes, forftis 
the whole of the public income. This income 
is annually appropriated to the several branches 
of the national expenditure, and when in con- 
sequence of any extraordinary expences it is 
known that the income of the current year will 
lie insufiicient tq meet all the demands upon i^, 
it is usual to borrow the sum necessary to 
make up the deficiency, either from indiii- 
duals or public bodies, and to allow a fixed 
rate of interest on the money thus obtained, 
till the principal shall be repaid, or till the 
period originally agreed upon shall ha\e 
expired. 

FINE, in law, hath dllferent significations. 
It sometimes denotes a formal conveyance of 
lands or tenements or of any inheritable thing in 
order to cut off all controversies : sometimes it 
means a sum of money paid for entering into 
the possession of lands or tenements let by 
lease. Again it signiiies a pecuniary mulct lor 
an offence comniitled against the king or the 
lord of the manor. 

FINERS of gold and silver, are those who 
serarate those nietals from coarser ores. 

finer V, in the iron-works, one of the 
forges at which the iron is hammered and 
fashioned into what they call a bloom, or 
square bar. 

FIRE. See Caloric and Comdus i ion. 

Fire, balis of, in meteorology, a kind of 
luminous bodies, nnerally apuearinir at a 
great height above the earth, with a spTendour 
■urpaming that of the moon ; nnd sometimes 
equalling^ her^ apparent size. They generally 
proceed in this hemisphere from north to south 
with vast velocity, frequently breaking Into 
several smaller ones, sometimes vanishing with 
a report, sometimes not 

Firb-W/, in |he art of war, a composition 
of meal-powder, sulphur, saltpetre, pitch, &c. 
about the size of a hand-grenade, coated 
over witli fiax, andj^med with a slow com- 
position of a fuse. This is to be thrown into 
the enemy’s works iqi»tbe night time, to dis- 
cover where they are : or to lire houses, gal- 
leries, or blinds of the besiegers: but the uso 
of tliese Is now su|)erseded by the still more 


n ns 

certainly destructive Invention of Che OoBigreve 

Rocket 

FiKE-rhips, in the navy, are vessels ohaised 
with combustible materials or artificial fire- 
works ; which having the wind of an eneuiy^s 
ship, grapple her, and set her on fire. 
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f|RE Jlita, a sjiecies *of flies common in 
Ouiannj of which tliere ar^wo species. The 
largest is more than an inch Tn length, having a 
very laige head connected with the body by a 
joint of a particular structure, with which some- 
times it makes a loud knock, particularly when 
laid on its back. The fly has two feelers or 
hprns, two wings, and six legs. ^ Under its 
belly is a circular patchy which, in the dark, 
shines like a candle ; and on each side of the 
head near tlie e^es is a prominent, globular, 
luminous body, in size about one-thira larger 
than a mustard-seed. Each of these bodies is 
like a li\iiig sLir, emitting a bright, and not 
small, light ; since two or three of these ani- 
mals, put into a glass vessel, aflbrd a light 
sufficient to read without difficulty, if placed 
close to the book. When the fly is dead, these 
bodies will still aflbrd considerable light, 
though it is less vivid than before; and if 
bruised, and nibbed over the hands or fare, 
they become luminous in the dark, like a board 
smeared o\er with English phosphorus. They 
are of a reddisli-browii or cnesnut colour : ana 
live in rotten trees in the day, hut are alwajs 
abroad in the night The other kind is not 
more than hidf us large as the former : their 
light proceeds from under their wings, and is 
seen only when they are elevated, like sparks 
of fire appearing or disappearing at e\ery 
second. 

Firb engine. See dhostatics. 

FIRKIN, an English measure of capacity, 
for things liquid, benig the fourth part of (he 
bairel: it contains nine gallons of beer. 

Fill LOT, a dry measure used in Scotland. 
Tlie oat-firlot contains 21^ pints of that coun* 
tiy ; the wheatrfirlot contains about 2,21 1 cu- 
bical inches ; and tlie barley-firlot, 31 standard 
pints. 

FIRST fruits and tenths, in laW. Fir«^ 
fruits are the profits of every spiritual liviag 
for one year : and tentlis are the tenth of the 
yearly value of such living, given anciently to 
the Pope throughout all Christendom ; but by 
stat 2o Hen. Vlll. c. 3. transferred to the 
King ol England. By stat 27 Hen VIII. c. ^ 
no tentlis are to 1^ paid for the first yoar, as 
then the first fruits are due; and by several 
statutes in tlie reign of Queen Anne, benefices 
under 604 per annum shall be discharged of 
the payment of fiist fruits and tenths. She 
also restored the piolits of tills revenue to tlie 
clinrch, by establishing a pei|>etual fund there- 
from, vested in trustees for the augmentation 
of poor livings under 60/. a year. This in 
called Queen Anne’s bounty, and is further 
regulated by subsequent statutes ; but as the 
number of livings uudei 50/. was at tlie com- 
inencement of it 6,597, averaged at 23/. per 
annum, its operation will be very slow 

FISCAL, in tlie civil law, something re- 
lating to the pecuniary interest of the prince or 
pe^le. 

FISH. See Pisces. 

FISHERY, a place where great numwn of 
fish are caught. 

The princinal fisheries for salmon, herring. 
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mackre). pilchards, &o. are along the coaate of 
l^nglaiid, Scotland and Ireland ; for cod, on 
«he banks of Newfoundland ; for whales, abont 
Greenland ; and for pearls, in the East and 
West Indies. 

fishery, in law, or an ezclosiire right of 
fishini^ in a pnblio rirer, is a royal fnncnise ; 
and differs from a severu of piscary, because 
he that has a several fishery must also be the 
owner of the soil. Which in a free fishery is not 
requisite. It diflbrs also from the common 
fishery, in that the free fishery is an ezelusive 
right, the common is not so ; and therefore, in 
a free fishery, a man has a property in the fish 
before they are caught ; in a common pisca^ 
not till afterwards. 

FISTULA, in sunrery, a deep, narrow and 
callous ulcer, generally arising frpm abscesses. 

FISTULARIA, pipe fish, a genus of the 
order abdominales. The species are : 

1. Fistulariatabacaria, or slender fistnlaria. 
This grows to the length of three or four feet, 
and is of the shape of an eel, the head about 
nine inches long : the eyes are large and ovate, 
with a blue pupil and siUery iris, marked on tlM 
fore and hind part by a red spot; the skin 
smooth and of a liver-colour marked by blue 
spots, with greenish ones intei mixed. The 
appearance of (he tail is sinmilar, being deeply 
forked, while from the middle of the mrcature 
spiings a long bristle process, resembling 
whalebone, and tapenng to a point A variety 
has been obser\ed by Dr. Bloch, in which this 
part was double, and the snout serrated on each 
side. 

This species lives chiefly on the smaller 
fishes, sea-insects, and worms. 

3. Fistttlaria Chittpnsis, or Chinese Fistu- 
laua, in its /^ncral shape resembles nn eel, 
blit the body is thicker in proportion than in 
the preceding species: It is a native of the In- 
dian seas, preying on worms, sea-insects, &c. 

3. Fistulana paradoxa, paradoxical fistn- 
Inna, is a small species, from two to four inches 
in length. It is a native of the Indian seas. 

FITCHEE, in heraldry, a term applied to a 
cross, when the lower end of it is sharpened 
into a Mint 

FDiXD stars. See Astronomy. 
FLACOURTIA, a genus of the class and 
order dioecia polyandria. There is one species, 
a small tree or Madagascar, beating an eatable 
fruit in some degree resembling a plum. 

FLAG, a general name for colours, standards, 
ancieuts, banners, ensiras, &c. which are fre- 
quently confounded with each other. 

The fashion of pointed, or triangular flags, 
as now used, came from the Mahometan Arabs, 
or Saracens, upon their seizing of Spain, be- 
fore which time all the ensigpia of war were 
stretched, or extended on cross pieces of wood, 
like the banners of a chnrcb. Hie pirates of 
Algiers, and throughout the coasts of Barbary, 
bear an hexagonal flag. 

Flag, is more particularly used at sea, for 
the colours, antients, standards, &c. borne on 
the top of the masts of vessels, to notify the 
person who commands the ship, of what na- 
tion it is, and whether it is equipped for war or 
trade. 

Th^dmiral in chief carries his flag on the 
maifl|^ ; and the vice-admiral on the tore-top ; 
and cm rear-admiral on the mizen top^ 
FLAGELLARIA a genus of the nexandria 

Wi 


monogynla class and order ofplaots. Them 
are two specie^sbrabs/if the Bkwt Indies. ‘ 
r FLAOEOLdF, or fisyso^, a little flate« 
used chiefly by shepherds, and connfay peqple. 
It is made of box, or any other tenl wm, 
and sometimes of ivory; and has six holes be- 
sides that at the bottom, the month-piece, and 
that behind the neck. 

FLAIL, an instrument for thrashing com. 
See Husbandry. 

A flail consists of the following parts : 1. The 
hand-staff, or piece held in the thrasheris hand 
2. The swiple, or that part which strikes out 
the corn. 3. The caplms, or strong double 
leathers, made fast to the tops of tlie hand^staff 
and swiple. 4. The middle-hand, being the 
leather-thong, or fisli-skin, that ties the oupUns 
together. 

FLAME. The following is the description 
given of ^ine by Mr. Gurney, in bis Lectures 
on Chemical Science, 

^ T\\efiame proceeding from a burning body 
is hollow within ; that is, it contains within it 
no matt^ in actual combustion ; and it assumes 
the conical form, which it usually bean, in 
consequence of the pressure of the external air 
OQ the ontward side of it 

'Fhe flame, ns it is called, consists of a thin 
film or coat of matter in a state of actual com- 
bustion, and this film is the only portion of the 
burning body which can properly be said to Im 
in that state. 1 conceive that it assumes this 
appearance at the precise instant the combns- 
tiiiTe l^dy and the supporter of combustion 
enter into combination witli each other. Im- 
mediately on taking this form it passes off 
from the quantity of combustible matter which 
exists within it; and whicli matter itself pro 
ceeds immediately from the main body which 
is supplying the whole ; so that an object in a 
state of flame, seems to consist of matter under 
three several states or forms : first, the main 
body of tliG object^ which is gradually passing 
from a low to a high temperature ; secondly, 
that portion of the object in question which 
has already reached that high temperature, but 
hos not yet passed into a state of flame, be- 
cause it IS confined within the external film of 
flame, and is therefore not capable of coming 
into contact with the atmosphere that is to sup- 
ply it with oxygen or support ; and lastly, that 
portion which is in a state of actual flame, and 
IS passing oil from time to time, thus fiermitting 
another portion of that contained within it to 
assume a similar form. 

FLAMINGO, hi ornithology. See PiHBNi- 

COPTERUB. 

FLANKS an army, are (he troops en- 
camped on the right and left, as fiie flanks of a 
battalion are the files on the right and left 

Flanks of a bastion, in fortification, that 
part which joins the face to the curtain. See 
Fortification. 

FLANNEL, a kind of sli^t, loose, woollen 
staff, composed of a woof and warp, and woven 
on a loom with two treadles, after the manner 
of baize. Dr. Black assigns as a reason why 
flannel and other substances of (he kind keep 
onr bodies warm, that they compose a rare ana 
spongy mass, the fibred of which touch each 
other so slightly, that tlie heat moves slowly 
through the interstices, which being filled only 
with air, and that in a stagnant state, gives little 
assistance in conducting the heat. 



FLI 


270 


FLO* 


FLAT, ill the aea-lanjjfuage. To flat in the 
fore- 9 ail, to hale it in by the sheet, as near the 
ship’s side ns ixissible : which is done when a 
ship will not rail off from ilie wind. 

Flat, in music, a character which being 
placed before a note, sipifles that the note is 
to be sun^ or played hall a tone lower than its 
nataral pitch. 

FLATULENCY. Sec Medicine. 

FLAX. See Linum. 

FLEA. See Pulex. 

FLEECE, the covering of wool, sliorn off 
the bodies of shee[). See Wool. 

FLEECV-//(Mf»ery, uuselul kind of maniifaf*- 
turc, in which fine fleeces of wool are inter- 
woven into a cotton piece of the cornrnoii 
stocking texture. 

FLEET, commonly implies a company of 
shipd of war, belonging to any prince or state ; 
but sometimes it denotes any niimbfr of trad- 
ing-ships, employed in a particular branch of 
commerce. 

Fleet, p. prison in London, to which per- 
sons are committed fur contempt of .the king 
and bis laws, particalarly <if his courts of jus- 
tice : or for debt, where an^ person will not, 
or is unable to pay his creditors. There are 
large rules, and a warden belonging to the 
Fleet prison, ivhicli hud its name from tho 
float or licet ol the river or ditch on the side 
whereof it stands. 

FLESH, in anatomv, a fibrous part of an 
animal body, soft ami bloody, being that of 
which most of the oilier parts are composed, 
and by which they are ronnccled toKctlier: or, 
more properly, it is that part of the body where 
the blood-vessels are so small, as only to reiaiii 
\ blood enough to preserve llieir colour red. 

FLEXOR. See Anatomv. 

FLEXURE in (he higher geome- 

try, is used to signify that a curve is both con- 
cave and convex, witli respect to a given right 
line. 

FLINT, a semi transparent and iiaid sfoiie, 
well known for its valuable property of giving 
fire when struck with sleel. The colour is 
generally grey, \\ith occusionally xoiied and 
striped delineations. It occurs often in extra- 
neous shapes, as echiiiites, coral ites, iiimlrepo- 
rites, fuiigites, heleninites, mytilites, ^c. ; some- 
^ times in lamellar concretions. Internal lustre 
glimmering. Fractuie coiiehoidal. Fragments 
sharii-edged. Tratiskm ent Hardf r than (luartz. 
Easily frangible. Spt citic gni\ i(y tj.59. Infusi- 
ble without addition, but whitens and becomes 
opaque. Its constituents are OK silica. 0..50 
lime, 0.’25 alumina, 0.23 oxide of iion, I 0 loss. 
When two pieces of flint are rubbed together 
in the dark, they pliosphcresci , and emit a pc 
culiar smell. 

It occurs ill primitive transition, secondary 
and alinvial mountains. In the first two, in 
metalliferous and ufmte veins. In secondary 
countries it is foiiiid in pudding-stone, lime- 
stone^ chalk, and amygdaloid. In chalk it oc- 
curs in great abundance in beds. These seem 
to have been bo^li formed at the same time. 
Weiner, however, is of opinion, that Ihe tube 
rose and many other forms, have been pro- 
duced by infiltration. ^ In Scotland, it occur.! 
imbedded in secondary limestone in the island 
of Mull, and near K^aldy in Fiteshire. In 
England, it abounds in alluvial districts in the 
form of gravel, or is imbedded in chalk. In 


Ireland it occurs in considerable quantities in 
secondary limestone. It is found in most parta 
of the w'<v*ld 

The manufacture of gun-flints is chiefly con* 
fined to England, and two or three clrpart- 
ments of France. The operation is exceedingly 
simple, and a good workman w'ill make lOOO 
flints a day. The whole art consists in striking 
the stone repeatedly with a kind of niallU, and 
bringing off at each stroke a splinter, sharp at 
one end, and thicker at the other. The splin- 
ters ore afterwards slmpecl at pleasure, by lay- 
ing the line at w'liich it is wished they should 
break, upon a sliarp instrument, and then giving 
ijtemRll l)lnw.s W'itli a mallet 
^FLOAT of a //ne, the cork or ipiill 

Hint floats or swims above the water. 

Float also signifies a certain qiiantily of 
tiiiihtr bunnd together with rafters athwart, 
and put into a river to be conveyed down tlie 
.stream; and even sometimes to carry burdens 
down a ri\er with the stream. . 

FLOAT-AoonA*, (hose boards lived to water- 
wheels of imdersliot mills, serving to receive 
the impulse of llie stream, whereby Hit* wheel 
is carrieil round. 

FLOQJ), among seamen, is when the ride 
begins to come up, or the w'ater begins to rise * 
thi ‘11 they call it young flood ; after which it is 
quarter-flood, half-flood, and high-flood. 

FljORlN, is somrlimes a.seil for a coin, and 
sometimes for a money of aerount. 

Florin, as a coin, is of dillereiit values, ac- 
cording to Ihe dillereiit metals and dilleriiit 
countries wlit^re it is struck. 'I'he gold florins 
are most of them of a very coarse alloy, some 
of them not exceeding thirteen or fiiiirteeii 
rarnfi, and none of tiiein seventeen and a half. 
As to silver florins, those of Holland are worth 
about 1.S'. 8r/. 

FLOS, ill eliemistry, tlie most subtile part of 
bodies, separated from the more gro.ss paitshy 
sublinmtiun, in a dry form. 

FLOUR, the meal of wheat corn, finely 
ground and sifted. Flour, when carelnlly ana- 
lyzed, is found to he eomptised, 1. of lecula, 
which is iiiHoliihle in cold water, but soluble 
ill hot water ; 2. of gluten ; K. of a Karehurine 
matter, sus<*eptiblc of the spirituous fei iiieuiation 

FLOWER, y/«s, among botanists and gar- 
deners, the most beautitul part of toes and 
|)lunts, containing the organs or parts of frm ti- 
firation. See Hotany. 

Flowers, preaerviug (f. The inetliod of 
ttreserviiig flowers in their iiutiirnl beauty 
throngh the whole year has been tiiach sought 
after. Some have attempted it by gathering 
them when dry, and not too nmeli ojiened, and 
bill ying them ID dry sand ; bat this, though it 

J m‘.serves their figure well, fakes off from the 
ivelmess of their colour. Miiiitingius piefeis 
the following nulhod to all others. Gatiier 
roses, or other flowers, when they are not yet 
thoroughly open, in tlie middle ot a dry day : 
put them into a good earthen vessel glazed 
w'itbin : fill the vessel up to the top with them; 
and when full, sprinkle them over with some 
good French wine, with a little salt in it; then 
set them up in a cellar, tying down the mouth 
of the pot After this (hey may he taken out 
at pleasure : and on setting them in the sim, or 
within reacli of the fire, they will ops||k if 
growing naturally : and not only tlic colol^but 
the odour also, will be preserved. 
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one pound ; armenian bole, two ^uncfs ; rleon 
commoll sand, three pounds. Mix nil wtII 
gether ; then gather fruit of any kind that is 
not folly ripe, with the stalk to each : put these, 
one bv one, into a wic1e-niouthed glass, laving 
them in good order. Tie over the top with on 
oil’Cloth, and carry tliem into a dry cellar, and 
net the whole npon a bed of the prerared mat- 
ter of four inches thick in a box. Fill up the 
remainder of Ae box wi^ the same prepara- 
tion ; and let it be foor inches thick all over 
the top of the glass, and till rotind its side's., 
Flowers are to be prescr> ed in the stime sort 
of glasses, and in the same inniiner ; and they 
mav be taken up aftt^r ti whole year as plump 
anil fair as when they were buried. 

Flowbr PS Lrs, or FIntver de hue, in 
heraldry, a bearing represi-nting tlie lily, called 
the qocen of flowers, and the true hieroglyphic 
of royal miuesty. 

FLUA'l'S, ill clici.iihtry, salts first dis^o\ered 
by ^dieele ; they are di«itiiigiiis)icd liy the fol- 
lowing properties: (1.) When siil|ihuric acid is 
poured upon tluun, tli(>y emit aciid vnmiiirs of 
fluoric acid, whicli corrode glass, (li.) When 
heated, several of them phosphorcht e. (3.) 
They are not decuninosed by heat, nor altered 
by combustibles. (<1.) '1 hey combine w itli si- 
lica by means of heat Must of them are 
sparingly soluble in water. 

FLUID, ill physiology, an appellation gi«en 
to all bodies whose particles easily >ield to the 
least partial pressure, or force impressed. 

FLUIDITY. The state of bodies . when 
their parts arc very readily moveable in all di- 
rections with respect to each other. 

Before Dr. Black began to deliver his che- 
mical lectures in Glasgow in 1757, it was oni- 
versally supposed that solids were conveited 
into liquids hy a small addition of heat, alb r 
they had been once raised to the melting point, 
and, that they returned again to the solid slate 
on a very small diminution 6f tlie qnantil} of 
heat necessary to keep them at that teiiipera- 
tiire. An attentive view oi the phetiomeiM of 
lupiefaction and solidification gradually led 
this philosopher to observe their inconsistence 
with the then received opinions, and to form 
another, which he verified by direct experi- 
ments, and drew up an account of his tlieory, 
and the proofsjif it 

The opinion which he formed was, that when 
a solid body is converted into a liquid, a much 
greater quantity of heat enters into it than is 
|>erceptible immediately after by tlie ther- 
mometer. This great quantity of heat does not 
make the body apparently warmer, but it must 
be thrown into it in order to convert it int^a 
liquid ; and this great addition of heat ia%e 
prineipnl and most immediate cause of the 
fluidity induced. On the other hand, when a 
liquid body assumes the form of a solid, a very 
greatqiiantity of heat leaves it without sensibly 
ditiiinishing its temperature ; and the state of 
soliditv cannot be induced without tlie abstrac- 
tion of this great quantity of heat. Or, in other 
words, whenever a sond is converted into a 
fluid, it combines with a certain dose of caloric, 
witlMi a||^ ny augmentation of its temperature ; 
and 11 ^ Uiis dose of caloric which occasions 
the chaiige ol tlie solid into a fluid. When tlie 


occasions the chaii|^. Thus the combination 
of a certain dose ot caloric with ice causes it 
to become water, aud Uic abstraction of a ctr- 
tain dose of caloric from water causes it to be- 
come ice. Water then is a compound of ice 
ond caloric ; and in ^neral all fluids are com- 
biuatioDs of the solid, to^ which they may be 
converted by the application of cold, and a 
certain dose of caloric. 

FLUOR s/irrr, the native fliiate of Ume. 

FLUORIC acid The fusible spar, which is 
generally distinguished by the name of Derby- 
shire spar, consists of calcareous earth in coni- 
hination with the acid at jirescnt under oiir 
consideration. If (he pure fliior, or spar, he 
placed in a retoit of lead or silver, with a re- 
ceiver of the same metal adapted, audits weight 
of siilplimic arid be then poured niKin it, the 
fliiorie aeid will he disengaged by the applica- 
tion of a moderate heat. Tins acid gas readily 
combines with water; for which puriiosc it is 
necessary Uint tlie receiver should previously 
he half filled vyith (hat fluid. ^ ^ 

If the receiver be moled with ice, and no 
watt r put ill it, then the condensed aeid is an 
intensely active liquid, first procured hy M. Gay 
Liissac. The best account of it, however, 
has been given by Sir II. Davy. It has (he iip- 
pearance of sulphuric aeid, but is much more 
volatile, and sends ofV white fumes when ex- 
posed to air. Its specific gravity^ is only 1.0G09. 
it must he examined w itli great caution ; for 
when applied to tii(‘ skin it instantly disor- 
gaiii/ts li, and produces very paiiitiil wounds. 
When potassium is introdiicea into it, it acts 
with intense eiu'igy. and produces hydrogen 
gas id a m iilial salt ; vyheii lime is made to 
art iqion it, tin re is a violent heat excited, 
water is fotiiied, and the same fcub.stanre ns 
fliioi spar is piudiiced. With water in a cer- 
tain proportion, its density increases to l.*J5. 
When it is dropped into water, a hissing noise 
is pioductd with tniieh heat, and an acid fluid 
not disagrecdhle to the tastt is formed il the 
water he in siiflieient quantity. It instantly 
cairrodes and dissolves glass. 

It appears extremely probable, from all the 
facts known res]ieeting the fluoric comhiiin- 
(ioiis, ttiat fluor spar contains a peculiar acid 
matter; and (hat this acid matter is united to 
lime in the spar, seems evident from (he eir- 
cuiiistarice, that gypsum or sulphate of lime is 
the residuum of the distillation of lliior spar and 
sulphuric acid. 

From the remarkable property fluoric acid 
possesses of corroding ^lass, it has been em- 
ployed for etching on it, both in the gaseous 
state and combined witli water. See En- 
graving. 

FLUSTRA, a genua of insects of the order 
Koonhyta ; an animal of the polypus kind, pro- 
ceeding from porous shells : stem flxod, folia- 
cpous, membranaceous, consisting of numer- 
ous rows of cells united togetlyer, and woven 
like a mat There are many species. 

FLUTE, an instrument of music, the 

simplest of all those of the wind Lind. . It is 
played on by blowing it with tlie month, and 
the tones or notes are changed by slopping and 
opening flie holes disposed for that pnrpose 
aloDg its side. The ancient fistuUs, or flutes. 
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were made of reeds^ afterwardn of wood, and 
of metal ; but how they were blown, whether 
aa our flutes, or as hautboys, does not appear, 

Flutb, German, is an instrument entirely 
different from the common flute. It is not, 
like that, put into tlie mouth to be played, but 
the end is stopped with a tampion, or plug, 
and the lower lip is applied to a hole about 
two inches and a oal^ or three inches, distant 
from the end. This instrument is usually 
abont a foot and a half long, rather larger at 
the upper end than the lower, and perforated 
with Mes, besides that for the mouth, the 
lowest of which is stopped and opened by the 
little finger’s pressing on a brass, or sometimes 
a silver key, but the modem flutes hare often 
six or sometimes more keys. 

FLUTES, or Jhttmga, in architecture, per- 
pendicular channels, orcavitie^ ci^ along the 
shaft of a column, or pilaster, we abchttbo- 
TURE. 

FLUX. A general term made nse of to de- 
note any substance or mixture added to assist 
the fusion of minerals. In the large way, lime- 
stone and fusible spar are used as fluxes. The 
flnxes.made use of in assays, or philosophical 
experiments, consist usually of alkalis, which 
render the earthy mixtures fusible, by convert- 
ing them into glass; or else glass itself in 
powdsr. 

Alkaline fluxes are either the erode flux, the 
white flux, or the black flux. Crude flux is a 
mixture of nitre and tartar, which is put into 
the crucible wi’h tiie mineral intended to be 
fused. The detonation of the nitre with the 
inflammable matter of the tartar, is of service in 
some operations ; though generally it is attended 
with inconvenience on account of the ^swelling 
of the materials, which may throw them out of 
the vessel, if proper care be not takes either to 
throw in only a little of the mixture at a time, 
or to provide a brra vessel. 

White flux is formed by projecting equal 
parts of a mixture of nitre and tartar, by 
moderate portions at a time, into an ignited 
crucible. In the detonation which ensues, the 
nitric acid is decomposed, and flies off with the 
tartaric acid, and the remainder consists of the 

G tash in a state of considerable purity. This 
B been called fixed nitre, 
filack flux differs from the preceding, in the' 
proportion of its ingredients. In this, the 
weight of the tartar is double that of the nitre ; 
on which account (he combnstion is incomplete, 
and a coUBiderable portion of the tartaric acid 
is decomposed by the mere heat, and leaves a 
quantity of coal behind, on whiili the black 
colour depends. It is used where metallic ores 
are intended to be reduced, and effects this piir- 
po^ by combining with tlic oxygen of the oxide. 

The advanli^ of M. Morveau’s reducing 
flux, seems to depend on its containing no ex- 
cess of alkali. It is made of eight parts of 

G ilverised glass, one of calcined borax, and 
If a part of powder of charcoal. Care must 
be^teken to use a glass which contains no lend. 
Ilie wlute glaares contain m general a laige 
proportion, and the green bottle glasses are not 
perhaps entirely Iree from it 
FLUXION, in mathematics, denotes the 
velocity by which the fluents or flowing quan- 
tities increase or dlKrease ; and may be con- 
sidered as positive or negative, according as it 
relates to an increment or decrement 


The doctrine of flniiofla, first invented by 
Sir Isaac Newton, ia of groat ooe in (lie inves- 
tigation of curves, and in die diacoveiry of tlie 
quadratures of curvilinear spaces, and their 
rertificationa. In this method, mi^tii&s are 
conceived to be generated by motion, and the 
velocity of the generating motion is the fluxion 
of the magnibide. Thus, the velocity of the 
point that describea a line, is its fluxion, and 
measorea its increase or decrease. When the 
motion of this point is uniform, its fluxkm or 
velocity is constant, and may be meauif d by 
the space described in a ^ven time,M*ii|fhen 
the motion varies, the fluxion of velocaiplt any 
given point is measured by the spa^ that 
would be described in a ^ven time, if the 
motion was to be continued uniformly from 
tiiat term. 

Thus, let tlie point m be conceived to move 



from A, and generate the variable right line 
Am, by a motion any how regulated ; and let 
its velocity, when it arrives at any proposed 
position or |)oint IL be such as would, were It to 
continue uniform from thot point, be sufficient 
to describe the line R r, in the given time al- 
lotted for the fluxion, then will R r be the fluxion 
of the variable line A m, in the termor point R. 

The fluxion of a plain surface is conceived 
in like manner, by supposing a given right line 
m n (Plate XVI. fig. 1.) to move parallel to 
itself, in the plane of the parallel and moveable 
lines AF and BO: for if, as above, Rrbe 
taken to express the fluxion of the line A m, 
and the rectongle RrsS be completed; then 
that rectangle, TOing tlie space which would be 
uniformly described by the renerating line m n, 
in the time that A m wonld be unfformly in- 
creased by mr, is therefore the fluxion of the 
generated rectangle Bm, in that pemtion. 

^ If the length of the g^enereting line mit con- 
tinnally varies, thedluxion of tlie area will still 
be expounded by a rectangle under that line, 
and the fluxion of the absciss or base : for let 
the curvilinear space A it m (fig. 31 be ,gene- 
reted by the contiaual and parallel motion of 
the variable line m it ; and let R r be the flnxion 
of the base or absciss A m, as before, then the 
rectangle RrsS. will be the fluxion of (he 
generated^ space Amn, Becanse, if the length • 
and velocity of the generating luie bi n were to 
continue invariable from the position R S, tlie 
rectangle R r a S would then be uniformly gene- 
rated with the very velocity wherewith it begins 
to be generated, or with wnich the space Amn 
is increased in that position. 

FLUXIONS, ttoiaiton of invariable qnan- 
tities, or those which neither increase nor de- 
iiflflse, are repiesented by the first letters of 
tbPllphabet, as a, 6, c, d, and the variable 
or flowing quantities by the last letters, as, t, to, 
a*, y, z : thus, the diameter of a given circtomay 
be denoted by a; and the sine of any arc 
thereof, considered as variable, by x* Hie 
fluxion^ of a quantity represented by a single 
letter, is expressed by Uie same letter with a 
dot or full point over it: thus, the fluxion of x 
is represented by r, and that of y by y. And, 
becanse these nazions are themselves often 
roriable quantities, the velocities wi^ which 
they either increase or decrease, are theVnlxions 
of the former fluxions, which may be called 
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second flniions, and are denoted by the same 
letters with two dots over them, and so on to 
the third, foortb, 8tc. fluxions. Th^ whole 
doctrine of flnxions consists in solving the two 
following problems, viz From the fluent, or 
\ariable flowing quantity given, ^ to find the 
fluxion ; which constitotee what is called the 
direct method of fluxions. 2. From the fluxion 
given, to find the fluent, or flowing quantity ; 
which makes the inverse method offluxioDS. 

Fluxions, ^reet method qf’, the doctrine of 
this part of fluxions is comprised in these rules. 

1. To find the fluxion of any simple variable 
nuantity, the rule is to place a dot over it : 
thus, the fluxion of x is i , and of y, y. Again, 
the fluxion of the compound quantity a: + ^, is 
i + V •• also the fluxion of x — y, is x — y. 

2. To find the fluxion of any given power of 
a variable quantity, multiply the fluxion of the 
root by the exponent of fue power, and the 
product by that power of the same root, whose 
exponent is less by unity than the given ex- 
ponent. This rule is expresed more briefly, in 

n — 1. 

algebraical characters, by nx i^Iie fluxion 

of X. Thus the fluxion of is .i x3xa:’::^x 
x ; and the fluxion of x^ is J 

3. To find the fluxion of the product of 
several variable quantities, multiply the fluxion 
of each, by the product of the rest of the qiian- 
lities ; and the sum of the products, thus arising 
tvill be the fluxion sought. Thus, the fluxion 
of xy is x.v+yi ; fbat of xyz, is ay«+.yxz+ 
zxy ; and that of vxyz is vxyz’{'ivys+yvxz+ 


zvxz. Again the fluxion of a^^^xX^yzzab 
+/yx — ay^xy, is bx-^ay — xy—yx. 

4. To find the fluxion of a fraction, the rule 
is, from the fluxion />f the numerator, multi- 
plied by the denominator, subtract the fluxion 
of the denominotor multiplied by thfi nuine- 
lalur, and divide the remainder l>y the square 
of the denominator. Thus, (he fluxio n of 

*, i9j±Z^y;tl.atof-^, 

*' s’’ 

> Ttf ; and Umt 01 -- '^^'*'* . 

and so 

of’ others. 

Ill (he examples liifherto given, each is 
lesolved by its own particular rule: but in 
(hose that follow, the use of two or more 
of the above rules is rotjiiisite ; ^ thus (by 
rule 2 and 3) the fluxion of jr^y^ ia 
found to be 2a:®yy+2y*.rt ; that of 


is found (by rule 2 and 4) (o be 

2yVt — 2.rVy 


and (hat of 


x^y^ 


(hy rule 2, 3, and 4,) found to be 


23’V_vd-2j /^.ra? X z^x^y^ ^ 

** 

5. When the proposed quantity is affected 
by a coefficient, or constant multiplicatOT. the 
fluxion found as above must be multiplied by 
that coefficient or multiplicator : thus, the 
fluxion of 6x3, is 16 xH ; foe the fluxion of x^ 


is 3ji^.r, which, multiplied by 5, nves 16 
And, in the very same manner, tne fluxion of 
ax* will be i. ** 

Having explained Che i||ianner of determin- 
ing the first fluxions of variable quantities, it is 
anDece^Sdry in a work of this kina to enter 
upon the second, third, Ike. flilxions. We shall 
therefore proceed to 

Fluxions, inverse method of, or tiie 
manner of determining the fluents, of given 
fluxions. 


If what is already delivered, concerning (he 
direct method, be duly coosidered, there will 
be no great difficulty in: conceiving the reasons 
of the inverse method : though the difficulties 
that occur in this last part, upon another ac- 
count, are indeed vastly great It is an easy 
matter, or not impossible at most, to find the 
fluxion of any flowiiiff quantity whatever; but, 
in the inverse method, the case is quite other- 
wise; for, ‘as there is no methoiTfor deducing 
the fluent from the fluxion a priori, by a dirci t 
investigation ; so it is impossible tO lay down 
rules tor anv other forms of fluxions, than 
those particular ones, that w'e know, fnw the 
direct method, belong to such and such Kinds 
of flowing quautifics; thus, for example, tlie 
fluent of 2jri‘ is known to he ; because, by 
the direct mefhod, the fluxion of x'^ is found (o 
be2j:i; but the fluent of yx is unknown, 
Aince no expression lias been discovered tlmt 
produces yt far its fluxion. Be this as it 
will, tile following rules are tlngse used by the 
l^st maibcmaticiaus, for finding the fluents of 
given fluxions. 


1. To find the fluent of any simple fluxion, 
you need only write the letters without tiio 
dots over them ; thus file fluent of i is x, and 
that of ax+6y, is ax-j-by. 

2. To assign the fluent any power of a varia* 
ble quantity, rniiltiplied by (he iliixiois of tho 
root ; first divide by the fluxion of the root ; add 
unity to the ex]ioncnt of the power, and divide 
by tne ex]>onent so increased ; for, dividing (ho 


fluxion nx x by f, it becomes nx ; and 
adding 1 to tiie exponent (/t—l) we have 

nx ; which, divided by n, gives a* , the true 

n — i 

fluent of nx i. Hence, by the same rule, 
the fluent of 3.l*'i will be : that of 

it* ^ 9 

(hat of y .] #}“§ y ** ; fh.il of ay § vl= 


M 




m+n 

n 


Say 

”8 


and lliatof y 







^ aar . — n ax , . 

that of — , or axx = — r—; ; that of 

nx 1 — n 

4 . 

— m m n 

Xc= ond that»ofa z 


m—l 
X z 


;// »J^/I+1 

O + » 


m X n xT) 
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In autmiig fhe floentn of given finiioni, it 
oi^bt to on considered, whether the flowing 
qnantitv found as above, requires the addition 
or snbtmction of some constant quantity, to 
.render it complete :4hus, for instance, the fluent 


AgainM. suppose yizzx i, then will ’ 


i may be either represented by « or corrected, becomes »=■ 


«+! fi+l 
a — af 


by X do^p for a being a constant quantity, the 

n „ e. • . 

flnzion of « dza, as well as of « . is rur a*. 

Hence it appears, that the variable part of a 
fluent only can be assigned by the common 
method, the constant part beinf onlv assignable 
from tlie particular nature of the problem. Now 
to do tlu^s, the best wire is to consider how 
much the variable part or the fluent first found, 
diflers from the truth, when the quantity which 
the whole flueut ought to ezpress is equal to 
nkhing; then that diflerencey added to, or sub- 
tracted from, the said variable part, as occasion 
requires, will give the fluent truly corrected. 
To make th is plainer by an example or two, 
let X Here w e firs t find yZZ 

; but when yzzO, then becomes zz 
4 4 

u4 • 

~ ; since x, by hypothesis, is then nO: tiicre- 
fore always exceeds y by ~ ; and so the 

fluent, properly corrected, will be yzz 

# 4 

ZZa^x-\ Again, let y 

2 4 

In m — 1 

a Xx a; here we first have tpz 

m 

u -\-x 

— ; and tnakiog yzZO, the latter 

mxw-fl 

^ w)m + 1 

a 

part of tlie equation becomes ^zz 


wX/i+1 


whence the equation or fluent, pre- 


NiXn+l 


«ft imn-f-l nrnd-fn 
a —01 

perly corrected, is yri: . 

Hitherto x and y are both supTOsed eq^oal to 
noting, at the same time; wnich will nc^ 
always be the case : thus, for instance, though 
the sine and tangent of an arch are both equal 


to nothing, when the arch itself is so ; yet Uie 
secant H then equal to the radios. It will 
flierefore be proper to add some examples, in 
which the value of y is equal to nothing, when 
tlMl of X is equal to any riven quantity a. 
Thus, let the*eqnation^=iv^i be proposed; 

whereof Am fluent first found is ; but 

l|S 

idMIi psO, then by the hypothesis; 
fbekefore the flnent, corrected, u yzz 


And, las tly, if Ixxir ; then first, yzz 

— ^ — ; therefore, the fluent corrected, is yzz 

36 

3. To find the fluents qf such fluxionary ex- 
pressions as involve^ two or more variable 
quantities, substitute, instead of such fluxion, 
its respective flowing quantity ; and, adding all 
the terms together, divide the sum by the num- 
ber of terms, and the quotient will be the fluent. 

Thus, the fluent of i y + 

zzxy: and the fluent of iyx+yxx+fyx= 
xyzd‘ryz-\-xyz_^ys_ „ ^ ,, 

■ g — —^=:xyz. But it seldom 


happens that these kinds of fluxions, which in- 
volve two variable quantities in one term, and 
yet admit of known and perfect fluents, are to 
be met with in practice. 

Having thus shewn the manner of finding 
such fluents as can bt truly exhibited in alj^- 
braic terms, it remains now to say something 
with regard to those other forms of expressions 
involving one variable quantity only: which 
yet are so nflected by compound divisors and 
radical quantities, that their fluents cannot be 
accurately determined by any method whatso- 
ever. ^ The only method with regard to these, 
of whifili there are innumerable kinds, is to 
find their fluento by approximation, which, by 
the method of infinite sen^s, may be done to 
any degree of exactness. 

Thus, if it were proposed to find the fluent of 

O.V 

it becomes necessary to tlirow the fluxion 

into an infinite series, by dividing ax by a — x : 
XX xH x\ 

thus, 

a fl* «* 

&c. Now the fluent of each term of 
a* 

this series, may be found by the foregoing rules 

X* x^ x^ X* 

to be x+ — ^ +P fitc. 

2a 3«* 4a* 6a* 

In order to shew the usefulness of fluxions, 
we shall give an example or two. 1. Suppose 
it were required to divide any riven right line 


sidered as variable (by the motion of C to- 
wards B) be denoted by x. Then B C being 
X, we have ACxBC=:ax, — ^xx^ 
whose fluxion a .t<-2 ie r being pnt^, we get 
axi=2xr ; and, consequently, sc:^. Hence 
h ^ ^ ^ exactly one 

Ex. 2. To inscribe the greatest parallelo- 





DFGI in a ifiven triangle ABC, 

Draw U H perpendicular to A 0 ; tpat A G 
then E 

ax 

•and by similar triangles, d : a :: s; : D Fzz^~ i 

• ax 

hence, the area DFGI 

max. or jc x6— ar— jrtzmax. 

isd ; hence, ar=^ft ; therefore EH H. 

Ex. 3. Let ABC represent a cone, ^ A C 
the diameter of the base ; to inscribe in it the 
greatest cylinder DFGI, fig. 4, 

Put pz=, 78539, &c. then since AC=a. 

HHi=5 . BEzzx^-^zzlhe area of the end 
D E P*of the cylinder ; hence, the content of 
the cylindeni^-^— X 6 — x:=ma* . or ar*X 
b — xzubx^ — ..flbx i — 3®* iziO; 
hence, therefore EHiZjBH. See 

CVLlNOrR. 

£r. 4. To fnscribe the greatest parallelo- 
gram D F G I in a given parabola A B C, 6 . 

Put B Hziw, p^the parameter, «:=B E ; 
then by the property of the parabola, D E^ 

p®,.*.DEz:pi,®*,andDF=3pMi; hence, the 
area D P O I=i2»*^ix^^^^®=rmax. or ®*x 

i 3 ^ -.131 

tf — ®'=nia*. ax *jr— ; 

L « i 1 

hence, -jnS® ,oraiz 3 ®,.*zZ 3 a; consequently 


The manner of flyii 
bends hB legs, and s| 


hthns; Thehhrd llrtl* 

ims with a vioteirt leap 


the wings, with all the feathers in them, con- 
stitate one continued lamina. Being now 
raised a little above the horiaon, and vibrating 
the wings with gieat force and velocity M^n- 
dicularly against the subject air, that tToidr re- 
sists those snccessions, both flM its natural 
inactivity and elasticity, by means of which the 
whole body of the bird Is produced. The re- 
sistance the air makes to the withdrawntg* of 
the wings, and consequently the progress of 
the bird, will be so much tne greater, as die 
waft or stroke of the fan of the wing is longer. 

Flying pinion, is part of a clock, having a 
tly, or fan, to gather air, and check the rapi» 
dity of the clock’s motion, when the weight 
descends in the striking part. 

FOCUS, in geometry and conic sections, 
is applied to certain points in the parabolB, 
ellipsis, and hyperbda, where the rays re- 
flected from all parts of these curves concur., 

FOCI tif an ellipsis, are two points in the 
longest axis, on which as centres the figure is 
described. 

Focus qf an hyperbola, is that point iu 
the axis, tlirough which the latus rectum posses ; 
from whence if any two right lines are drown 


EH=:|bH. 

Ex. 6. To cut the greatest parabola DBF 
from a given cone ABC, fig. 6. 

Let A G C be that of the diameter of the 
base which is per^ndinilar to D G F ; now 

E G is parallel to A B ; put A Czzff, A B:z:6, 
C Gzz®, then A Ozza — x : and by the pro- 

perty of the circle D Ozz%/ax — Fzz 
^^ax — also, by sitn. t^h,a:b :: x: GEz: 

hence, we have the area of the pahibolaZZ 
2 bx ^ — ■ 

^ X •— X 2 t/a X — X* z: max. hence, x 

*®=max. or x* x ax — — x* 
— max. .*. 3 g»* T— 4*® T~0, and3arz4®. 

3 
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FLY, in zoology.^ See Musca. 

in mechanics, a cross with leaden 
we ight at its ends, or rather a heavy wheel at 
nght angles to the axis of a windlass, jack, 
&0. ; by means of which the force of the power, 

1 a • A I m Z 


whatever it may be. is not only preserved, but 
eoually distributed m all parts of the revolution 
of the machine. 

FLYERl^ in architecture, such stairs as go 
stroight, and domot wind ronnd. 

PLiniNG, the progressive motion of a bird, 
or other winged animal, in the liquid air. The 
imrts of birds ohiefly concerned in flying, are 
whi^ they are sdstained or 


witiiin the figure, distant from the vertex one 
fourth part of the latus rectum. 

Focus, in optics, is the point in which the 
rays are collected, after they have undergone 
reflection or refraction. 

FODDER, in the civil law, is nsqd for a 
prerogative that the prince has^ to be provided 
of corn and other meats for his hor q eit. by the 
subjects, in his wnriike expeditions.^ 
Fodder, or Pother, in mining, a measure con- 
taining twenty-two hundred and a half-weight, 
thongh in London but twenty hnndred wei^t 
FOG, or Mist, a meteor, consisniig of con • 
densed vapours, floating near the surface ot 
the earth. If the vapours, which are raised 
plentifully from the earth end waters, either by 
the solar or sitbterraneous hea^ at their firrt 
eotrance into the atmosphere meet with cold 
enough to condense them to a considerable 
degree, their specific gravity is by that means 
increased, and tlins they will be stopped from 
ascending; and eitlier return back inform of 
dew or of drizzling rain, or remain suspended 
in the form of a fog. See Meteorology. 

FOIL, among Fiass-prinders, a sheet of tin, 
with quicksilver, &c.'laid on the hackside of a 
looking-glass, to make it reflect^ 

Fou<, among jewellqys, a thin leaf of metal 
placed under a precious ^ne, iu order to in- 
crease its brilliancy, or give it an agreeable 
and different colour. 

FOLIATING qf kokmy-aUmes, the spread- 
ing the plates over, after Utey are polished. 


log the plates over, after Utey are polished, 
with amalgam, in order to reflect the image. 
It is performed thus: a thin blotting paper is 
spread on the table, and i^rinklea with ^ 
chalk ; and then a fine lamina or leaf of tin 
called foil, is laid over the paper ; upon thii 
mercury is poured, which is to be dirtributett 
eijjnally 01 er the leaf with a hare’s-fbot, or 
cotton: over tins is laid a clean paper, and 
T 3 



over that the {[less plate, which ia iressed 
down with the right-hand, and the paper drawn 
gently oa^ with the left; tiiis being done, tlic 
plate is covered with a thicker paper, and 
loaded with a greater weight, that the super- 
fluous mercury may be driven out, and the tin 
adhere more closely to the glass. When it is 
dried, the weight is removed, and the looking 
glass is complete. Some add an ounce of mar- 
casite, melted by the lire ; and, lest the mer- 
cury should evaporate in smoke, pour it into 
cqIu water; and When cooled, s<|hceze it 
through a cloth or through leather. 

Foliai'ING tjldM Moh'my-ylasses^ is done 
as tbilous: Take five ounces of qiiirksiilvcT, 
and one ounce of bismuth ; of lead and tin 
half an ounce each ; first put the lead and tin 
into fusion, then put in the bismuth, and when 
you perceive that in fusion too, let it stand till 
it is almost cold, and pour the ouicksiUer into 
it ; after this, take tlio glass glone, which must 
be very clean, nnd tlic inside free from dust ; 
make a paper funnel, which put into the hole 
of the globe, as near to the glass as } oti can, 
so that the amalgam when you pour it in in.i} 
nor splash, and cause the gl.iss to be full of 
spots ; pour it in gently, nnd move it aliotvt, so 
that the amalgam may touch every where. 

FONTANESfA, a genus of tlie di.iiidri.i 
raonogjnia class and aider. There is one 
specks, an herb of S}ria. 

FONTINALLS, water-moss, a genus of the 
natural order of imisci, in the crjptoguiiiia 
class of planfs. Tfiere are six species, all of 
them natives of Jlritain. They grow on the 
brinks of rivulets, and on tJic It-unksof" tues. 
The most remarkable is the antipyretic.!, with 
purple stalks. 

FOOD. See Materia Medic a. 

FOOT, a part of the body of most animals 
whpreQft^tliey stand, walk, &.c. 

Animms are distinguished with res])ecl to 
the niiiiiher of tiicir feet, into bipedcs, two- 
footed : surli are men and birds; quadrupeds, 
four-footed ; .such are most land •animals : and 
multipeddl, or many-footed, as insects. 

Foot, in the Latin and Greek poetry, a 
metre or measure composed of a certiiii num- 
ber of long and short syllables. Tlitse feet 
lire commniily reckoned twenty -eight, of vvbii h 
some are simple, es consisting of two or tfir«c 
syllables, aud therefore called disyll.ibic »>, 
trisyllabie feet ; of hers are componna, consist- 
ing of four syllables, and are therefore called 
tctnsyllabic fcLt 

Foot is also a lung measure, consisting of 
twelve Itirlies. Geometricians divide the foot 
into ten digits, and the digits into ten lines. 

Foot, t^quare, is the siune measure both in 
breadth and lengtli, containing 144 square or 
saperf.cial inches. 

Foot, cubic, or solid, is the same measure 
ID all the tlirec dimensions, length, breadth, 
and depth or thicknetM, containing 1728 cubic 
inches. The fwt is of dififerent lengths in 
diflbrpnt cotintries. The Paris royal foot ex- 
ceeds the En^ish by nine lines ; the ancient 
Roman footol the cnpitol, consisted of 4 (ml ms, 
•equal to 11^ inches English; Rhineland or 
Leyden fodtlby ^hich the northern nations go, 
is to the Roman fosilNis.960 to 1000. 

FORAGE, in military affairs, implies hay, 
straw, and oats, for the subsistence of the army 
tioivei*. 


FORCE, in mechanics, denotes tlie cairve 
of the change in the state of a body when being 
at rest k begins to move, or has a motion whkh 
is either not uniform, or not direct. < 

FORCEPS, in surgery, &c. a pair of scis- 
sars for cutting off, or div iding, the fleshya 
menibranoos parts of tlie body, os occasion 
retires. 

FORCER, or forcintf-punq), in mechanics, 
is a kind of pump in whicli there is a forcer or 
piston without a valve. See Hydraulics. 

FORCING, among gardeners, signifies (he 
making trees produce ripe fruit before their 
usual time. This is done by planting them in 
n hot-bed against a sotith-w'all, and likewise 
defending them from the injuries of the weathc r 
by a glass-frame’. They should always be 
grown trees, as young ones are apt to be de- 
stroyed by this management • 

PORE-crtsl/e, qf a ship, that part where 
the foremost stands, ft is divided from the revt 
by a bulk-head. See Ship. 

FoRE-c/osec/, in law, signifies the being shut 
ouf, and excluded or barred, the equity of 
redemption on mortgHge.s, &c. 

FOREIGN seamen, serving two years or 
board British ships, whether of w'ar, trade, or 
privateers, during the time of war, shaJl I e 
deemed natural born subjects. ^ 

FORLORN-^op«, in tlie military art, slgni 
fies men detached from several re'giinents, or 
otherwise appointed, to make the first aftac k 
in day of battle, or at a siege, to storm llu' 
counterscarp, mount the breach, &c. 

FOREMAST of a ship, that whicli carries 
the fore-sail and fore-top sail yartls. 

FoREMAST-men, are those on board a ship 
that take in the top-sails, sling the ymrds, fini 
the sails, and take their turn at the lieliii, &<*. 

FORESTALLING, is the buying or b.n- 
g^ining for any corn, ctfttle, or other nierciuiN- 
dize, hy the Way, before it enmes to any market 
f*r fair, to be sold ; or by the way, as it cone s 
from beyond the seas, or othei wise, towards 
any city, port, haven, or creek ol this realm, 
to the iiileiit to sell the .same again at a liigin r 
price. 

FORESTER, a .sworn oflicer of the fore.st, 
appointed by the king’s ietteis patent, to vva8. 
the forest at all hours, watch over the vert and 
venison; also to make attachments nnd true 
presentments of all trespasses committed within 
the forest. ^ 

Forests, are waste grounds belonging to 
the king, replenished with all manner ot heubts 
of chace on venery, which are under the king's 
firotection, for the sake of his royal recreation ; 
and there are particular laws, privileges, coin ts 
and officers belonging to the king’s forest.^. 

FORFEITURE, is a punishment annexed 
by law, to some illegal act or negligence in the 
ow ner of lands, tern nients, or Hereditaments, 
whereby he loses all his interest therein, and 
they go to the party injured, as a reconi 
pence fur the wrong which either he alone or 
th^ublic together with him have sustained. 

FORFICULA, eanoi^, an insect of tho 
coleoptera order. The wings of this insect are 
remarkably elegant, and are convoluted hi- 
neath their smaH sheaths in so cunoiis a man- 
ner that they cannot be viewed without admi- 
ration: they are very large in proportion to 
the animal, transparent, and slightly iridescent. 
The earwig flies only by night, and it i.s not 
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FOR 


FOR 


nriUioui great difficulty that it can be made to 
expand its winn by day. 

The nsnal of the earwig conaists of 
decajred fruit, and other vegetable substancea ; 
and it does not seem to be naturally cami- 
yorons, though, if kejpt without proper nour- 
ishment, it will occasionaUy even attack and 
devour even its own species.^ 

The popular dread in which this insect is 
held, on a supposition of its sometimes entering 
the cavity of the ear, and piercing the tympa- 
num, is considered by some as problematical, 
tliongh we believe there are instances of ear- 
which naturally creep into holes and 
apertures of every kind, ha\ing accidentally 
taken shelter in the cars of persons asleep, 
and ocrasioning'great pain. The best means 
of expelling them, is to drop a small quantity 
of brandy or other spirit into the car. 

FORQE, properly signifies a small furnace, 
in which smiths and other artificers of iron or 
steel, &c. heat their metals red-hot, in order to 
sof>en and render them more malleable and 
ni<tnagcahle on the anvil. 

Force is also used for a large furnace, in 
which iron ore, taken ont of the mine, is melt- 
ed down ^ or it is more pro|>erly applied to 
another kind of furnace, wnere the iron ore, 
melted down and separated in a former fiir- 
mice, and then cast into sous and pigs, is 
heated and fused over again, and beaten after- 
wards with laige hammers, and thus rendered 
more soft, pure, ductile, and fit for use. 

FOllGERY, is wJiere a person counter- 
feits the signature of another, with intent to 
defiaiid ; which by the law of England is made 
H capital felony. This law is now extended by 
sbitute te the counterfeiting of almost e\ery 
written instrument which is either u security 
for money or a public ducuineut or voucher 
upon which money may be received, or by 
which any one may be defrauded of money by 
the act of imposing upon him such a false in- 
htniment To enumerate the several statutes 
upon the subject, would here be impossible. 
It is generally punished with the most rigorous 
se\erity. We shall add a few detached points 
with respect to the cases of Tfbrgery, which 
may be useful to explain cases of frec^ueut 
occurrence. 

“Forgery may be committed by making a 
mni k in the name of another person. .It may 
W also committed in the name of a person who 
never had existence. Tlius, indorsing a real 
bill of exchange, witli a fictitious name, is 
forgery, although the nse of a fictitious name 
was not essential to the negociatinn. 

FORGING, in smitliery, the beating^ or 
hammering iron on the anvil, after having first 
made it red-hot in the ferge, in order to extend 
it into various forms, and fnshion it into 
works. 

FORM, pnnters, an assemblage of letters, 
words and lines, ranged in order, and so dis- 
posed into pages by the compositor; from 
which, by means of ink and a press,^ the 
printed sheets^ are drawn. Every form is in- 
closed in an iron chase, wherein it is firmly 
locked by a number of pieces of wood ; some 
long ana narrow, and others of the funnof 
wedges. 

FORMA pauperis, is when any person 
has esanse of suit, and is so poor that he can- 
nol support the usual charges of suing at h|w 


or m equity^ In this case^ upon his making 
oath that he is not wor})^ five pounds his debts 
being paid, and bringing a certificate froth 
some lawyer that he has just cause of suit, the 
judge admits him to sue in ftfrma patq}eris, 
that is. without Payiiw fees. 

formation. In geology, an assemblage 
of mineral strata or masses, connected with 
each other, so as to form one whole or system, 
withont any notable interrnption, either ih the 
period or nature of their production. 

FORMIC aM. It has long been known 
that ants contain a strong acid, whi<^ ^ey 
occBsioually emjt ; and which may be ODtained 
from the ants, either by simple distillhtioo, or 
by infusion or them in boiling water, and snb- 
scqtieut distillation of as inucn of the water as 
can be brought over without burning the resi- 
due. After this it may be purified by repeated 
rectificatlo.ns, or by boiling to separate the im- 
purities ; or after rectification it may be con- 
centrated by frost. 

This acid has a very sdir tastfi^, and 
continues liquid even at very low tempera- 
tures. Its specific gravity is 1.1168 at 68^, 
which is much denser than acetic acid ever 
is. , It has been used by quacks as a cure for 
the tooth-ache. 

FORMICA, anf, an insect of the hyme- 
noptera tilass. Acco|^ing to Liniiieiis Uiere 
are 18 species. The insects of this genus live 
in large societies, and arc divided into males, 
females, and neutrals. Hie latter constitute 
the great or general assortment, and conduct 
the niisiiiess of the nest, which is usually placed 
at a smell distance from the surface id some 
slight elevation either prepared by the insects 
tli^mselves, or previously formed by some other 
animals, as moles, be. They feed both on 
animal and vegetable substances, devouring 
the smaller kind of insects, caterpillars, be. os 
well as fruits of difierent kinds. They wander 
about all day in search of food or materials for 
the nest, ana assist each other in bringing liome 
what is too heavy or large for siicii us hav 
attempted it They bring out of t||gir nest, to 
expose to the warmth of the sun, the new'ly 
hall lied larvsp, and feed them till they are 
able to provide for themselves. In the even- ‘ 
ing they consume together whatever has been 
collected during tlie day, and do notj ns is 
commonly supposed, lay up any store for the 
winter During the winter tJiey remain in a 
state of torpor, and in the spring recommence 
their labour. 

FORMULA, or Formulary, a rule or 
model,' or certain tenns prescribed or decreed 
by authority, for the form and manner of an 
act, instrument, proceeding, or the like. 

^ Formula, in church history and theology, 
signifies a profession of faith. 

FORSTCRA, a genus of thetriandria order, 
in tlie gynandria class of plants. Tliere is but 
one species, an herbaceous plant of New 
Zealand. 

FORT, in the military art, a small fortified 
place, environed with a moat; rampart, and 
parapet. Its use is to secure some high ground, 
or the passage of a river, to make good an 
advantageous post, to defend tlie lines and 
quarters of a siege, be. 

Forts are made of difierent figures and ex- 
tents, according as tlie ground requires. Eonie 
are fortified with bastions, others with demi- 
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bastioni. A fort differs from a citadel, as this 
lost is built to commaud some town. 

FORTIFICATION, may be defined the 
science of military architecture ; and when ap- 
plied to a citj, town, or other placej it consists 
m the art or putting any of these in such a 
posture of preparation, by means of ramparts, 
parapets, aitcnes, and outworks, that each 
individuu part defends, and b defended by, 
some other parts, so that a small number of 
men can hmd out for a considerable time 
against a multitude. 

.Fortification is either regular or irregular. 
The rogular is that bulk in apolymin, the sides 
and angles of which are all equal, being com- 
monly about a musket shot from each other. 
Irregular fortification, on the contrary, is where 
tlie sides and angles are not uniform, equi- 
distant, or equal. 


I. Or RBGULAB FORTIPICATION. 

ifi^gAors in (^neral agice as to the form, but 
they differ in respect to the construction of the 

K ilts The chief of those who haim written on 
is i^, are Fagan, Blondel, Vauban, Coehorn, 

Scheiter, Muller, Robins, Belidor, Folqrd, 

Le Blond, marshal Saxe, Ticlke, and Belair. 

It must be recollected by every engineer, 
that bis views are not to be confined to the 
mere art of fortification. He most be able to 
take advantage of natural strength and posi- 
tion, chains of mountains ana sfreams of 
water. f 

Blondel fortifies wifSiin the given polygon : . „ » . 

he establishes two sorts of fortification ; the consequently follows, that flanked angles are 
great one, whose exterior side is SiOO toises, extremely defective when they are too acute, 
and the lesser one, IZO ; because he will not since their points may be easilj flanked and 
have the line of defence exceed 140 toises, destroyed by the besiegers’ cannon, 
which is the greatest musket-shot, nor less The Dutch construct at sixty degrees ; but 
than 120 toises, not to increase the number of according to Vauban’s method, no work 
bastions. He begins by the diminishing angle, should be under 8eventy-fi%e degrees, unless 
which may be found by taking 90 degrees from circumstances and situation should particularly 
the angle of the polygon, and by adding 15 I'ewire it 

degrees to the third ot the remainder. The following is Mr. Yaidian’s metliod with 

V auban'^method is divided into little, mean, regard to the fortification of towns, 
and gmt; the little is chiefly used in tlie con- Inscribe in a circle a polygon of as many 
atruction of citadels ; the mean, in that of all sides as the fbrtification is designed to have 
sorts of towns ; and the great, in particular fronts ; let A B, fig. 7. Plate Xyl, be one of 
cases only. ^ ^ the sides of half an hexagon, which bisect by 

Scheiter’s method is divided into the neat, the perpendicular C D ; divide half pf it A C 
mean, and small sort The exterior side of into nine equal parts, and one of tliese into ten 
the polygon for (he great sort is 200 toises, the others; then these divisions will serve as a 
mean sort^ldO, and the small 160. The line trale to construct all the parts of the fortifica- 
of defence in the first is 140 toises, the second (ion, and each of them is supposed to be a 
130, and (he third 120. This line is always teise or fathom, that is, six Fiench feet; and 
razaitt tiierefore the whole side A B is supposed to 

Count Pagan makes tlie fkink peix>e&dicular be 180 toises. As the di\idiDg a lin^ into so 
to the line of defence, and by that means the many equal parts is troublestmie and tedious, 
flank so raised covers as much as possible the it is more convenient to have a scale of 
face of the opposite bastion ; but notwitbstand- eqoal parts, by which the works may be 
ing this apparent advantage, the flank becomes constructed. 

too small, and is too much exposed to the ene- If, therefore, in this case, the radius be taken 

mies’ batteries. This engineer acquired^ great equal to 180 toises, and the circle described 
reputation daring the seveni sieges whi<m he with that radius being divided into six equal 
assisted hi conducting under Louis XllL parts, or the radius being carried six times 
This mteWf e* improved by Mallet, difiers round, pon will have an Jiexagon inscribed ; 
very.liole flfom marshal Vauban’s first instem. AB being bisected by the perpendicular C D 
Gqnni PagAn liOS pointed out the method of as before, set off 30 ti^ses from 0 to D, and 
bioldiM duemates in a manner peculiar to draw the indefinite lines ADO, BDF; in 
Dselt. ^ which take the parts A E, B H, each equal to 

Vaoban has jadicioasly steered between 50 toises: firom tlie centre £ describe an 


too much exposed, nor does its collateral 
line of defence extend too far from (he di- 
rect linui of defence. He has effected this by 
lengthening out his flank, and giving it a 
circular form. 

^ It cannot be disputed/that large and exten- 
sive flanks anddemigoiges ere snpeiior to naiw 
row and confined ones. The more capacious 
the flank is the better ealcolated will it prove 
for the diwosition of a formidable traiu of 
artillery. From this conviction many writers, 
in their proposed systems of fortification, have 
added a second flank, in order to augment the 
line of defence ; but they did not foresee that 
this second flank is not only incapable of 
covering the fare of the opposed bastion, ex- 
cept in a very oblique and insecure direction, 
but that the right flank, or the flank of the 
bastion, is thereby more exposed to the enemy^s 
batteries. 

The prevailing system is to make the flanks 
of the nastion as vride as possible : withont 
having recourse to a second flank, unless ab^ 
lately necessary. Those gorges are likewise 
best which are most ca[>acious. because they 
afford space in the bastion for the construction 
of entrenchments within. 

All parts ot a fortification, which stands ex- 
posed to tlie immediate attacks of a besieging 
enemy, must be strong enough to bear the 
boldest atteniptst, and the most vigorous im- 
pressions. This is self evident, because it 
must be manifest that works are erected round 
a place for the specific purpose of preventing 
an enemy from getting possession of it. It 


flaiik in such a manner, that it does not stand from the centre H, describe an arc through the 
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point B, meeling BDinF; or, wbidi it the 
same, n^e eaoi of the lines B G, H F, eqiml 
to the distance EH: then the lines Joining the 
points A,E.F,G,H,B, will be the principal 
or outline of the front 

If the same construction be performed on 
the other sides of the 'polygon, you will have 
the principal or outline or the whole fortifica- 
tion. If, with a radius of 90 toises, there 
be described oiroular arcs from the angular 
points B,A,M,T, and lines are drawn from 
the y^posite angles E, H, 8ce. so as to touch 
these arcs, their parts oo, be, 8ec. together 
with these arcs, will present the outline of the 
ditch. 

Dernitions. 

1. The part FEALN is called the bastion. 

2. A E, A L, tlie faces of the bastion. 

• 3. E F, LN, the fianks. 

4. F O, the curtain. 

6. F N, tlie Mive of the bastion. 

6. AG, BI\ the lines of defence. 

7. A B, the exterior side of the polygon. 

8. C D, the perpendicular. 

9. Any line which divides a work into 
two equu parts is called the capital of that 
work. 

lU. a, h, c, the counterscarp of the ditch. 

11. A, M, the flanked angles. 

13. H, £, L, the angles of the shoulder, or 
shoulder only. * 

13. G, F, N, the angles of tbh flank. 

' 14. Any angle whose point turns from the 


and any angle whose point turns towards the 
place, re-ent'" 7 ig angle, such as &, F, N. 

15. If th«.^. be drawn two lines parallel to 
the principal or outline, (he one at 3 toises 
distance, and the other at 8 from it, then the 
apace yx included between the principal one 
and the farthest distant is called the ram- 
P®rt. 

And the space x, contained by the princi^l 
line and that near to it, and which is generally 
stained black, is called the parapet 

16. There is a fine line drawn within four 
feet of the parapet, which expresses a step 
call banquette. 

All works have a parapet of 3 toises 
thick, and a rampart of from 8 to IQ, besides 
their slopes. The rampart is elevated more or 
less above the level of the place, from 10 to 
20 feet, according to the nature of the ground 
and the particulor constructions of engineers. 

The parapet is a part of the rampart ele- 
vated from 6 to 7^ feet above tlie rest, fn 
order to cover the troops which are drawn 
up there from the fire of the enemy m a 
siege ; pnd the banquette is two or tliree reet 
higher than the rampart, or about four feet 
lower than the parapet; so that when the 
troops stand upon it, they may just be able to 
fire oier the parapet 

17. The body of the place is all that which 


reason it is often said to construct the body of 
the place; which means, properly, the con- 
struction of the bastions and curtains. 

j 8. All the works which are ccostmcted 
beyond the ditch, before the body of the place, 
are called outworka 


n. Or naunmMk 
The most esseiitial Pv^ipifl 
^consists in making all tmllPoiita'fiUfeMiL 
so that the eueiny majr find n6 
vantage in attacking either of the W 
this can only occur in a regular tnnWi mMMl 
inaplain, or even ground; conse(|l||iia%fim 
are but few places which are onhlneginar 
and the great art here is, to remedy the defects 
and inconveniences occasioned by this cirenm- 
stance. 

If the sitoation to be fortified is an old town, 
inclosed by a wall or rampart, the oi^neer 
ought to consider well all the difierent circum- 
stances of the Ggore, position, and n'ature of 
the ground, and to regulate his plan accord- 
ingly, so as to avoid as many duadmtages^ 
on one hand, and to obtain as many advanti^« 
on the other as possible. If there is a rampart 
without towers, it must be decided whether 
bastions onght not to be added, and ravelins 
and counter-guards constnicted. Special care 
must be taken to make all the sides of the poly- 

{ ^on nearly equal, and that the lengih ot the 
ines of defence do not exceed the reach of 
musket-shot Wherever the sides are inac- 
cessible, either on account of a precipice, or 
marshy ground, they may be made much 
lamr than those which are easy of access. 

rlaces built on mountains or rocks should 
never be large : for their use is generally to 
guard passes or inlets into a country, and it is 
difficult to provide for a large gamsra under 
such circnmstonces. When fortifications are 
to be placed in the neighbourhood of the sea, 
for the purpose of protectii^ trade, the first 
tiling to be considered is their situStion, vviiicu 
ought to afford a good harbour for shipping. 
When M. Vauban fortified scar rivers, be 
always made the exterior side nSst to ^ water 
much longer than any of the fbr nn tbni 

part is not so liable to be attacked^ great and 
manifest advantages wtre of conne derividl 
from this circumstance. 

To illustrate this methdd of M. yaubRD*s, 
we here give the plan of Hunnin||hen. piat 
place was bnilt for the sake of baviiw a bridge 
over the Rhine, for which reason he made it 
only a pentagon ; the side A B (fig. 8.) next to 
the river is 300 toises, and each of the others 
but 180. 

About the space a be, which lies before the 
front A B, is a stone wril ; and the passages, 
are shut up with sluices, to retain the water in 
the ditches in dry seasons ; and to present an 
enemy from destroying the sluice negr the 
point c.^whereby the water would run out and 
leave the ditohes dir, the redoubt v was butit 
in the Kttle island hard by, in order to cover 
that sluice ; without which precantioo the jdace 
might be insulted from the river side, where 
the water is shallow in dry seasons. 

The hornwork K, beyond the Rhine, was 
btiilt to cover (he brid|m ; bat as this work can- 
not be well defended across the river, the 
hornwork H was made to support the ofoer. 

Before finishing the desenptfon of thw plan^ 
we shall shew how to find the lokg side A B. 
After having inscribed the two sides GE, OF, 
in a circle, draw the diameter C D, so as to bo 
rabally distant from the line joming the points 
EF. On this diameter set off 100 toiMs on 
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Mch sMe of the criifre; from tlicao iioints 
ilraw two imlpfiiiite uerppndirulars to the dia- 
meter; then if from tne mints, E F, as centres, 
two arcs aie dcscribea with a radiiib of 180 
toises, their intersections A and B, with the 
said perpendiculars, will determine the long 
side A B. as likewise the otlicr two F B and 
E A. In like manner may be found the long 
or short side of any polygon whatsoever. 

The principal maxims of fortification are 
these, VIZ. 

1. TJint every part of the works be seen and 
defended by other parts, so that the enemy can- 
not lodge any where without being exposed to 
the fire of the place. 

3. A fortress should command all places 
round it ; and therefore all the outworks should 
be lower than the body of the place. 

.3. nie works farthest from the centr<» 
sliould always be open to those that are 
nearer. 

4. The defence of every part should alwa^ 
be within the reach of musket-shot, that is, 
from 120 to 150 fathoms, so as to be defended 
both by ordnance and small fire-arms ; for, if 
it is only defended by cannon, the enemy may 
dismount them by the superiority oftlieir own, 
and then the defence will be destroyed at 
once; whereas, when a work is likewise de 
fended by small -arms, if the one is destroyed, 
the other will still subsist 

5. All tlie defences should be as nearly 
direct as possible : for, it has been found by 
experience, tliut toe soldiers are too apt to 
fire directly before them, without troubling 
themselves whether they do execution or 
not 

G. A fortification should be equally strong 
oil all sides ; otherwise the enemy will attack 
it in (he weakest part, whereby its strength 
will become useless. 

^ . 7. The more acute the angle at the centre 
is, the stronger will be the place. 

8. In great places dry ditches are preferable 
to those filled with water, because sallies, 
retreats, succours, &c. are necessary ; but, in 
small fortresses, wet ditches, that can be 
drained, are the best, as standing in need of no 
sa llies . 

FIEEiD-FORTTFiCATiON is the art of con- 
structing all kinds of temiiorary woi ks in the 
field, such as ledoiibts, neld-forts, 8tar-fort*i, 
trranguldr and square forts, beads of bridges, 
and various sorts of lines, &c. An army en- 
trenched, or fortified in the field, produces, in 
many respects, the same eifect as a fortress ; 
for it covers a country, supplies the %ant of 
numbers, stops a superior enemy, or at least 
obliaes him to engage at a disadvantage. 

The knowledge of a field-engineer being 
founded on the priooiples of fortification, it 
must be allowed, that the art of fortifying is as 
oecessaiy to an army in the field us in fortified 
places ; and though the maxims ^are nearly the 


call be readily obtained, viz. sand-bags, earth, 
and fascines ten feet long and one foot thick, 
which are fastened to ^ parapet, by means of 
five pickets driven obliquely into the bank. 

1\hen wood cannot be obtained for the 
fascities, the parapet mast be clothed with 


tuif, four inches thick, and a Tout and a half 
square. 

The palisades for fortifying (he ditch ought 
to be nine or ten feet long and six jinckes 
thick. 

The beams belonging to chevoux-de-frize 
should be twelve feet long, and six inches 
broad ; the spokes seven feet long, four inches 
thick, and six inches distant from each other. 

Gabions must be three or four feet high, and 
two or three feet in diameter. 

FORTIN, Fortlet, or field-fort, a sconce 
or little fort, whose flanked angles are gene- 
rally distant one from another iSo fathoms. 

FORTS^ vitrified, a very singular kind of 
structures found in the highlands and northern 
parts of Scotland, in which the walls have the 
Hpiiearance of being melted into a solid mass, 
so as to resemble the lava of a volcano, for 
which indeed they have been taken by several^ 
persons who have visited them. 

FOSS, in fortification, a hollow place, com- 
monly full of water, lying between the scarp 
and counterscarp, below the rampart; and 
turning round a fortified place or a post tliat is 
to be defended. 

Foss-fcu'^, one of the fonr principal high- 
ways of England, that anciently led throng! \ 
the kingdom ; supposed to be made by tlie 
Romans, having a ditch npon one side. 

FOSSIL, in natural history, denotes in ge- 
neral all things dug out of the earth : whetlier 
they be natives thereof, as metals, stones, salts, 
earths, and oilier minerals; or evtrniipons, 
reposited in the bow'els of the earth by some 
extraoi dinary means, as earthquakes, the de- 
luTO, &c. See Mineralogy. 

.F^UL, orfovle, in the sea Inngnage, is used 
when a ship has been long nntrimmed, so that 
the grass-weeds, or barnacles grow to her sides 
under water. A rope is also foul when it is 
either tangled in itself or hindered by another, 
so that it cannot run or he o\er-hawled. 

Foul, imports also^ the running of one ship 
against another. This happens sometimes by 
the violence of the wind, and sometimes by 
the carelessness of those on board. 

FOUNDATION, in architecture, is that 
part of a building which is tinder ground. 

Foundation, denotes also n donation or 
legacy, either in money or lands, for the iiiaiii- 
tainance and support of some community, 
homital, school, lecture, See. 

FOUNDER, in a general sense, the person 
who lays n foundation, or endows a cniirrh, 
school, religious house, or other charitable 
institution, llie founder ot a church may pre- 
■» rve to himself the right of patronage, or pre- 
sentation to the li\ing. ^ 

Murder, also implies an artist who casts 
metals in \ <irioas forms^ for different uses, as 
guns, bells, statues, printing characters, &c. 
whence thc> are denoniinated gun-founders 
bell-founders, figure -founders, letter-founderq 
founders of sniali works, &c. 

Founder, in the sea-langnnge, a ship is said 
to founder, when she is so mlcd witn water, 
that she cannot bp freed of it : so that she can 
neither veer nor steer, and at last sinks. 

FOUND£RY,orj^utu/ry,tbo art of casting 
all sorts irf metals into diflercnt forms. 1> 
likewise signifies the work-house in wiiirh 
these operations are performed. 
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Fot'NDRRir in small toorhs, or ccLsUng tn 
sand. The sand used for casting small works 
at first, of a pretty soft, yellowish, and 
rlnminy^ainre ; but it beinj^ necf ssaiy to strew 
charcoal dust on the mould, it at length becomes 
of a black colour. This sand is worked over, 
and over, on a board, witli a roller, and a sort 
•S knife, and then passed through a sieve. 
This done, tliey take a wooden Imard of a 
length and breadth proportioned to the things 
to be cast, and putting a ledge round it, thej 
fill it with sand, a little moistened, to make it 
duly cohere. Then they take eitlier wood or 
metdl models of what they intend to cast, and 
press them into the sand, so as to leave their 
impression there. Along the middle of the 
mould is laid half a small brass-cylinder, to 
form the chief canal for the metal to run 
through^ when poured into tlie moulds ; and 
from %is chief canal are placed several others, 
which extend to each model or (uittem placed 
in the frame. After this fiame is finished they 
take out the patterns, hy first loosening them 
all around, that the sand may not give way. 

'fhey then proceed to work the other half of 
the mould with the same patterns in just such 
another frame, only tliat it has pins, which, 
c nlering into holes that correspond to it in the 
other, make the two cavities of the pattern fall 
cvictly on each other. 

The frame thus moulded, is carried to the 
inelter, who, after extending the chief canal of 
flic counterpart, and adding the cross canals 
(o (he several models in botli, and strewing 
milUdiibt over them, dries tlu in in a kind of 
01 en tor that purpose. 

Both parls of the mould befhg dry, they are 
joined together by means of tiie pins ; and to 
pu'icnt their giving way, on account of tliS 
melted metal passing through (ho < hief cylin- 
drical canal, they are sciewed or wedged up 
like a kind of pi ess. 

W^hih tlie moulds are thus preparing, the 
metal is fusing in a crucible of a size proixir- 
t’onate to (ho quantity of metal intended to 
l>e < ast. 

Some of these small-work founder’s furnaces 
ale like a biniHi’s forge, others stand a few feet 
under ground, for the inure easily and saftly 
taking out u weighty uot of metal; which is 
done hy means of (ircnlar tongs that grasp 
I oiiiid the ton of the crucible. When the metal 
is melted, tne wuikman ixuirs it through the 
cliief canal of each mould, which conveys it to 
every distinct pattern. 

When the moulds are cool, the frames are 
unscrewed, or unwedged, and the cast-work 
taken oat of the sand, which band is worked 
o> er again for other castings. 

The mould, for very large ai tides, is made 
of wet tempered loam, and must be built op 
by degrees, in a pit sufficiently deep to allow 
the highest part of the casting to be lower than 
the furnace in which the metal is melted, as 
the metal must run from the furnace along a 
channel on the ground to the monld. 

BpU In casting bells, the com- 

position which is used, is teimcd bell-mctal, 
which Is made of copper, witli ooe-sixtb of tin, 
(be usual proportion tor church- bells : in clock 
bells, the proportion of tin is smaller, and a 
little zinc ys added, especially for very small 
bells. The dimensions of the cme, and the 
wax of liells, cspecitdU if if be n ling of several 


bells (hat is to be cast are not left to the 
caprice of the workman|but mnst be measuied 
on a kind of scale, wllch gives the height, 
aperture, and thickness necessary for ^e 
several tones required. It need not bo added, 
that it is on the wax that the several mouldings, 
and other ornaments and inscriptions to be 
represented in relievo on the outside of the 
bell are formed. Tlie clapper, or tongue, is 
not properly a part of the bell, but is fiimifliied 
from other hands. In Europe, it is usually of 
iron, and is suspended in the middle of the 
bell. In China, it is only a huge wooden 
mallet, struck by force of arm aninst the bell ; 
whence there can be but little of that hannony 
so much admired in some of our sets of bells. 

Founoery qf fpreat guns and mortar-pieers. 
The method of casting these pieces is little 
different from that of bells. 

FouNDERY-/e//er. See Type. 

FOUNT, or ford, among printers, a set or 
quantity of letters, and all tlie appendages 
belonging thereto, as nnmeral characters, quad- 
rates, pomts, &o. cast by a letter-founder, and 
sorted. Founts are large or small, according 
to the demand of the printer, who orders them 
by ^le hundred weight, or by sheets. When a 
printer orders a fount of five hundred, he 
means that the fount, consisting of letters, 
points, spaces, quadrates, &c. shall weigh 600/A 
When he demands a fount of ten sheets, it is 
understiKMl, that with that fonpt he shall be 
able to compose ten sheets, or twenty forms, 
without being obliged to distribute. The 
founder takes his measures accordingly; lie 
reckons 190/A for a sheet, including the quad- 
rates, &c. or 00/A for a form, which is only half 
a sheet : not that the sheet always weighs 190/A, 
nr the form 60/6 ; on the contrary, it varies ac- 
cording to the size of Uie form ; besides, it is 
always supposed that there are letters left in 
the cases. As, therefore, every sheet does not 
comprehemd the same number of letters, nor 
(he same sort of letters, we must observe, that, 
ns in every language some sounds recur more 
fiequently than others, some letters will be in 
miuli moic use, and oftener repeated than 
others, and consequently their cells or cases 
should be better stored than (hose of tlic letters 
wliich do not recur so frequently ; thus, a fount 
does not contain an equal number of a and 6, 
or of k and r, &c. toe letter- founders have 
therefore a list or teriff or, ns the French call 
it, a police, by which they regulate the propor- 
tions between the difiereni sorts of characters 
that compose a fount ; and it is evident that 
(his tariff wilt vary in difierent languages, but 
will remain the same for all sorts of characters 
employed in the same language. 

FOURTEENTH, in music, the octave, re- 
licate, of toe seventh^ A distance conipre- 
ending toirteeen diatonic intervals. 

FOURTH, in music, a distance comprising 
three diatonic intervals : i, e, two tones and a 
half. The fourth is the third of (he conso- 
nances in the order of their generajtion. 

FOWL, denotes toe laigeSt sort of birds, 
whether domestic or wild, such as geese ^a- 
sants, partridges, turkeys, ducks, &c They 
are again divided into two kinds, viz, Itmd and 
water fowl. 

FOWLING, too ’art of taking or killing 
birds. It is either practised ffs an amusement 
hy persons of rank and property, and tlieu 
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mnoipally conHists in killing them with a light as that fbr a corporation to hold pleas among 
nre-arm; called a fowling>piece; and the diver- themselves to snch a value, or the like, 
sion is secnred to them by the game-laws ; or FRA^K, or franc, meaning literally free 
it is practised for a livelihood, ^ persons who from charges and impositions, or exemipt ^m 
use nets 'and other apparatus Hie other arti- public taxes, has various significations in our 
fioes bv which birds are taken.' consist in ancient customs. 



birds. That piece is always reckoned best 
which has the longest barrel, from to 6 feet, 
with a moderate bore ; though every fowler 
should have them of dinerent sizes, suitable to 
the game he designs to kill. The barrel should 
be well polished and smooth within, and the 
bore of an equal width from one end to the 
other ; which may be proved by putting in .a 
piece of pasteboard, cut of the exact ronndness 
of the top ; for if this goes down witliout stops 
or slipping, you may conclude the bore good. 
FOX. See Canis. 

Pox-p^e. See Diq'Talis. 

FRACTION. See Algebra. 
FRACTURE,^ in surgery, a rupture of a 
hone, or a solution of continuity in a bone, 
when it is crushed or broken by some external 
cause. 

FRAGARIA, the strawberry; a genus of 
the polygynia order, in the icosandria class of 
plants ; and in the natural method ranking 
under tlie 36ih order, senti^ss. The calyx 
is decemfid ; the petals five |%e receptacle of 
the seeds ovale, in the' form of a berry and 
deciduous. There are three species, but only 
one is deserviim of particular notice, viz. 1. 
the vesca, or cultivated strawberry. The prin- 
cipal varieties are, 1. The sylvestris, or wood 
strawbenj, with oval sawed leaves, and small 
round fruit 2. The Virginian scarlet, or Vir- 
ginia strawberry with oblong oval sawed leaves, 
and a roundish scarlet coloured fruit 3. The 
mosebatta, or hautboy, or musky strawberry, 
having oval, lanceolate rough leaves, and lar^e 
pale red fruit 4.' The chiloensis, or Chili 
strawberry, of which the Carolina is a variety 
with large, oval, thick, downy, leaves, large 
flowers, and very large firm fruit 5. The 
alpina, alpine., or monthly strawberry, having 
small oval leaves, small flowers, and moderate- 
sized, oblong, pointnd fruit All these varieties 
are hardy, low, perennials, durable in root: 
but the leaves and fruit-stalks are renewed 
annually in spnng. They flower in May and 
June, and their fruit comes to perfection in 
June, July, andAqjgust; the alpine kind con- 
tinuing till the beginning of winter. They all 
thrive in any common garden soil, but best in 
a clayey soil, producing ubundant crops anno- 
ally without much trouble* 

FRiENUM, in ana^my, a term applied to 
some membraneous ligaments of the body. 

pRiKNUM lingua, the ligament under the 
tongue, which sometimes ties it down too close 
to the bottom of the month ; and then requires 
to be incised or divided, in order to give th^ 
omto its propel** motion.. 

rHAlSE, in fortification, a kind of defence 
consisting of pointed stakes, six or seven feet 
long, driven parallel to the horizon into the re- 
trenchments of a cW[>t ^ half-moon, &c. and 
to prevent any Mproacn or scalade, 
FRANCHISE, in a general sense, a privi- 
lege or exemption from, ordinary jurisdiction ; 


Frank, or franc, an ancient coin, of gold or 
silver, current in France. The value of the 
gold frank was somewhat morq than that of the 
gold crown ; the silver frank was a third of the 
gold one : this coin is now out of use, though 
the term is .retained as the name of a money of 
account ; being equivalent to 20 sols. 

FRANKENIA, sea-heath, or* aea-chich- 
weed, a genus of the hexandria monogynia 
class of plants, the flower of which consists of 
five petals, with o plain limb : the fruit is an 
oval, unilocnlar capsule, covered by the cup, 
and containing a great many ovated very small 
seeds. There are three species of this weed. 

FRANKINCENSE, is a ^mmy resin, the 
product of tlie juniperns lycia, consisting of 
equal' parts of gum and resin; the first is 
soluble in water, the other in alpohob It is 
brought from Turkey and the East Indies, but 
is principally collected in Arabia. It usually 
comes to ns in drops, but in a very impure 
state, a hundred pounds not yielding more thai< 
from forty to filly pounds of pure frankincense. 

FRAUD, in law. All deceitful practices in 
defrauding or endeavooring to defraud another 
of his own right, by means of some .artful 
device, contrary to the plain rules of common 
honesty, are condemned by the common law, 
and punishable according to the heinousness of 
the offence. ^ 

The distinction laid down, as proper to be 
attended to in all cases of this kiuq, is thii^ 
that in such impositions or deceits, where com- 
mon prudence might guard persons from flie 
oflence, it is not indictable, but the party is left 
to his civil remedy ; but where false weights or 
measures are used, or false tokens prodneed, 
or such measures taken to defraud or deceive, 
as people cannot by any ordinary care or pru- 
dence be guarded against, there it is an offence 
indictable. 

Persons convicted of obtaining money or 
goods by false pretences, or sending threaten- 
uig letters to extort money or goods, maybe 
punished by fine and imprisonment, or ^ 

S illory, whipping, or transportation. 30 O. 

[. c. 24. 

FRAXINUS. tlie ash, a genus of the dioecia 
order, in the polygamia class of plants, and in 
the natural nietliod ranking under tne 44th 
order, sepiariie. There are four species, of 
wiiich the most useful is the common ash, 
wiiich is so well known that it needs no descrip- 
tion. This tree flourishes^ best in groves, but 

g rows very well in rich soil in open fields. It 
ears transphinting and lopfnng. In tlie north 
of Lancashire tliey lop the tops of these trees 
to feed the cattle in autumn when the grass is 
on the decline, the cattle peeling oif the bark 
as food. It is hard and tough, and is much 
used to make the tools employed in husbandry. 
The ashes of the wood afford^ veiry good pot- 
ash. The bark is used in tanning calf-skin. 

FREEDOM of a corporation, the right 
eotjoying all the privileges and immunities be- 
longing to it 

The freedom of cities, and other corpbratim 
is regularly obtained by serving an appi entice- 
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ship of aeven years ; out it is also sometimes whmh reduces tbe temperatore from 00^ to 9^: 
purchased with money, and sometimes con- or in tbe fourth freezing mixture of snow and 
• ferred by way of compliment - « common salt, which redtRes the temperatBio 

FRElmOLD, may be in deed or in law. from 39^ to 09. The materials thus coaled 
A freehmd in deed is actual seisin of lands or down, are then to be mixed togeUier as quickly 
tenements in fee-simple, fee-tail, -or for life. A as possible, when, if the exp«.Timent succeed, 
freehold in law is a right to such lands or tene- tlie teinpendnre will fall from 33^ to-*60^, as 
inents before entry or yeisure. . in the seventh freezing mixture. The vessels 

FREESTONE, a whitish stone dug up in which are employed for these processes should 
many parts of England, tiiat works like ala- be very thin, and made of the best conducton 
baster, but is more nard and durable, being of of heat Vessels of tin plate answer the pur- 
excellent use in building. &c. pose, and .when acids are to be used, they may 

FREEZE, or frieze, lu commerce, a coarse ue lined with wax, wliich will secure them suP- 
kind of woollen sliitf, or cloth for winter wear; hciently against their action. ^ They should be 
so called as being freezed or nuped on one of no larger dimensions than just to contain the 
side. ^ materials. 

Freezing, in philosophy, is the fixing a Freezing See TBERMOiiUTEit. 

fliud body into a urm or solid mass by the ac- FREIGHT, or fraight,^ in navigation and 

tion of cold. commerce, is the consideration of money agreed 

Having under tlie article congelation ex- to be paid for the use or hire of a ship, or, in a 
]>laiiied the process of freezing water by means larger sense, the burthen of such ship. ^ 
of the air-pump, we shall here subjoin a table The freight is most frequently determined for 
of freezing mixtures which will be found capa- the whole voyage, witliout respect to time : 
ble of producing cold, without the aid of ice, sometimes it d^ends on time in the former 
sullicieut for all useful and philosophical pur- case it is either nxed at a certain sum for the 
poses, in any part of the world, and at any whole cargo, or so much per ton, barrel, bulk, 
soiison. or other weight or measure, or so much per 

Table of freezing mixW ‘I’® “f A® 

... ^ ^ , FRESCO, a method of painting in relievo 

Mixtures. l/iemumu sinks, qjj walls, so as to endure the weather. It 

1 w performed with water-colours on fresh 

mftrn’n ^ plastcF ; or B woll laid wUh moitar Hot yct diy. 

R J froni 50° to 10°. This sort of painting has a great advantaj[e by 

^ its incorporating with the morta^, and drying 

^ ^ ir.S colouring it to n considerable distance, and 

Q forming a line that separates the two colours, 

■■ !r,„r,o>N.R * 

A 13 _ FRET, in anTiitecture, a kind of knot, or 

* W * ’ 1 C 0°. ornament, consisting of two lists or fillets va- 

r; -> ritMisIy interlaced or interwoven, and running 

^ ** o ? frnm no ♦„ r.o at paraUel distances equal to tlieir breadth, 

rommn; ' * 1 ‘ heraldry, a bearing composed pt 

a ^ ' A i six bars, crossed, and variously interlaced. 

^ a { to— 51°. Fret, in music, signifies a kind of stop on 

7 Q 1 instruments, particularly bass-viols and 

7. M.iriate of lime 3 > 3.^0 

8 Mni^rati/ of* Hilie FRICTION, in mechanics, the nibbing of 

’ 1 ( to— C6°. the parts of engines and machines against each 

0 y 'i 3 other, by which means a great part of their ef- 

.2?"" * i I from— 10° 10-73°. feet is destroyed. 

1 n j -I hardly possible to lay down general niles 

^ ^ **“‘Ph»nc ^ *,^01 o concerning the quantity of friction ; since it de- 

c, from-68° to-91°. „p^^„ ^ multiplicity of ckrumtances, as 

onow ....... e.^ tijg structure, firmness, elastinty, &c. of the 

When any of these substances arc to be em- bodies nibbing against each other. Some qn- 

K as freezing mixtures, the salts should thors make friction upon a horizontal plane, 
d fresh crystallized, and reduced to fine eqnal to one third of the weight to be moved; 
powder * and it will perhaps be found most con- whilst others have found it to be considerably 
venient to observe the proportions which are less. 

set down in the table. Suppose it is wanted to Two objects must however be observed, vis, 
produce a degree of artificial cold eqnal to — the loss of power which is occasioned by it, 
o0°, which is the temperature produced from and the contrivances which haye been made, 
32° by the seventh freezing mixture. The sub- and are in use, for the purpose of diminishing 
stances employed, namely, the muriate of lime its effects. 

and the snow, must be^eviously cooled down A body of a horizontal plane should be ca- 
to the temperature of SSr’, or any degree below pable of being moved by the application df the 
it This may be done by placing them sepa- least force ; but this is not the case, and the 
rately in the third freezing mixture, the snl- principnl causes which' render a greater or less 
phate of soda, and diluted sulphuric acid, quantity of force necessary for it are; Ist, the 



981 


Fill 


FBI 


loughness of th« contigiiouB aurfaces ; *ldly, the the middle, as the neat are at the point The 
irregalarity of the figure, which aristAi either voung bird, before 't moiilta,. is grey on the 
from tlie imperfect workmanship, or from the head ; {md hence it is termed by the bird** 
preafdre of one body upon the other ; 3dly, an catchers a grey-pate. There is a variety o. 
adhesion or attraction which is more or less goldfinches called by the Londim bird-catchers 
powerful according to the nature of' the bodies a cheverel, from the manner in which it con- 
in question ; and 4thly, the interposition of ex- eludes its jerk. It is distinguished from the 
traneons bodies ; such ns moisture, dust, &c. common sort by a white streak, or by two. 
Innumerable experiment have been made sometimes three, white spots under tlie throat 
for the purpose or determining the quantity of The note of the goldfinch is very sweet, and 
friction, which is produced in particular cir- thev are much esteemed on that account, a» 
cnmstances; But the resulfs of experiments, well as for their great docility. Towards win- 
wliich have been made do not agree ; nor is it ter, they assemble in flocks, and feed on seeds 
likely they should, since the least difference of of different kinds, particnlarly those of the 
smoothness or polish, or ofehardness, or, in tliistle. They are fond of orcliards, and fre- 
fihort, of any of the various concurring cirenm- quently build in on apple or i>ear-tree ; the nest 
stances, produces a different result. is very elegantly formed of fine moss, liver- 

Mr. Vince, who has made many experiments worts, and bents, on the outside ; lined first 
on friction, infers, with wool and hair, and then with the goslin 

1st, That friction is an uniformly retarding or cotton of the sallow. The goldfinch lavs 
force in hard bodies, not subject to alteration fire white eggs, marked with deep purple 
by the velocity ; except when the body is spots on the upper end, and has twp broods in 
covered with cloth, woolleo, &c. and in this the year. * 

case the friction increases a little with the ve- 3. The caleba, or chaffioch, has black limbs. 


locity. 

3(ny, Frictinn increases in a less ratio than 
the quantity of matter or weight of the body. 
This increase, however, is different for the dif- 
ferent bodies, more or less ; nor is it yet suf- 
ficiently known, what proportion the increase 
of friction bears to the increase of weight 

3dly, The smallest surface has the least 
friction, ‘the weight being tlic same. But the 
ratio of the £*iction to the surface is not yet 
accurately known. 

The methods of obtaining the important ob- 
ject of diminishing the friction, are of two sorts, 
viz. eilher by the interposition of particular 
unctuous, or oily substances between the con- 
tiguous moving parts, or by particular mechani- 
cal contrivances. Olivoioil is the best, and 
perhaps the only substance tliat can be used iu 
small works, as in watches and clocks, when 
metal works against metal. Bui in large works 
the oil is liable to drain off, unless some method 
is adopted to confine it. Therefore, for large 
works tallow is mostly used, or grease of any 
sort, which is useful for metal, as well as for 
wood. In the Inst case tar is also freqneVitly 
used. The mechanical contrivances whirfi 
have been made, and are in nse, for the pur- 
pose of diminishirig the effects of friction, con- 
sist either m avoiding the contact of such 
bodies as produce much friction, or in the in- 
terposition of rollers, viz. cylindrical bodies, 
between the moving parts of machines, or be- 
tween moving bodies in general. Such cylinders 
derive, from th<# various size and application, 
the dinerent names of rollers, friction wheels, 
anff friction rollers. 

FRIOAITI. among seamen, a ship of war, 
li^t built, and that is a good sailer. All ships 
of w'Ur that carry from 20 to 50 guns are called 
frigates. 

FRINOELLA, in ornithology, a genus be- 
lottfpBg to the order of passeres. The bill is 
comcah Straig^it, and sharp pointed. There 
are no less than 108 species comprehended 
under this genus, distinguished principally by 
varieties in their colour. The following are the 
most remarkable. 

1 The cardaeUst or goldfincn, with the quill 
leathers red forwards, and the outermost with- 
oi|l any spots ; the two outermost are white in 


and the wings white on both sides ; the three 
first feathers of the tail arc without spots, but 
two of the chief are obliquely spotted. It has 
its uame from delighting in chaff. This spe- 
cies entertain us agreeably with its song very 
early in the year, out towards the latter end 
of the Slimmer assumes a chirping note. Both 
sexes continue with us the whole year. They 
lay four or five eggs of a dull white colour, 
tinged and spotted with deep purple. They 
are caught in plenty in flight-time. 

3. The montifrinoiUa, or brambling, has a 
yellow bill tipped with black; tlie head, hind 
part of the neck, and back, are black ; the 
tliroat, fore part of the neck, and breast, pale 
rufous orange : lower pnrt of tlie breast and 
belly white ; the qnill feaUiers brown with yel- 
lowish ed^s ; the tail a little forked : the legs 
grey. This species migrates .into England at 
certain seasons, but does not build here. It is 
frequently found among chaflinclies, and some- 
times come in vast flocks. They are also seen 
at certoin times in vast clouds in France. They 
are said to be partjculurly fond of beech mast, 
hut will also eat seeds of various other kinds. 
This species is found throughout Europe, and 
is common in the pine forests of Russia and 
Siberia. 

4. The domestica^ or sparrow, has the prime 
leathers of the wings ana tail brown, the body 
variegated with grey and black, ana a single 
white streak on the wings. These well-known 
birds are proverbially salacious, and have 
biree broodain a year. Tliey are every where 
common about houses, and build in every place 
they can find admittance to. , They inaxe a 
slovenly nest ; generally a little hay ill put to- 
gether, but lined well with ftathers, where 
they lay five or six eggs of a reddish white 
colour spotted with brown. They sometimes 
build in the neighbonring trees, in which case 
th^ take more pains with the nest : and not 
unfreqnently they expel the martirs from theirs, 
to save the trouble of constructing one of their 
own. 

6. The spinua, or siskin, has the prime 
feathers of the wings yellow in the middle, and 
tlie four first chief tail-feathers without s^ts f 
but they are yellow at the base, and blaca at 
the imiuts. In Sussex it is called (he liarley- 
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bird, beeaase it cornea to' them m barley- 
Med time. We are infoiyned that it visits these 
islands at very vncertain times, like the gross- 
beak, &•. It 18 a very tame and docile mecies, 
and is often kept and paired with the Canary- 
bird, with which it breeds freely. 

6. The linotaj or linnet, lias the bottom of 
the breast of a 6ne blood-red, which heightens 
as the spring advances. These birds are nrach 
esteemed for their sonj;. They feed on seeds 
of ditferent kinds, whmh they peel before they 
eat ; the seed of the linum or flax is their fa- 
vourite food ; whence the name of the linnet 
tribe. They breed among furze and white 
tliorn ; the outside of their nest is made wi^ 
moss and bents, and lined with wool and hair. 
They lay five whitish eggs, spotted like those 
of the goldfinch. 

7. The cannabina, or greater red-pole, is 

less than tlie common linnet,’ and has a blood- 
coloured soot on the fore-head, and the breast 
of the male is tinged with a fine rose-colour. 
These birds are frequent on our sea-coasts, and 
are often taken in flight-time near London : it 
is a familiar bird, and is cheerful soon after it 
is caught . . . ^ 

8. The liruxria, or lesser red-pule, is about 
half tlie size of the last, with a rich spot of 
[>iii*]ilis!i red on the forehead ; tlie breast ii!i%f 
tlie same colour, but less bright This species 
is known about London by the name of stone 
red-pole. Whole- flocks of them, mixed with 
the siskin, fre(|iient places where alders grow, 
for the sake of picking the catkins. This spe- 
cies seems to be in plenty throughout Europe, 
from the extreme parts of Russia to Italy. It 
is conimnii in Greenland, and in America it is 
likewise u ell known. 

9. The mmtiumt or twite, is about the size 
of a linnet It has the feathers of the upper 
part of the body dusky, those on the head 
edged with ash-colour, the others with brownish 
red : the rump is pale crimsim ; the wings and 
tail arc dnsky^ the tijis of the greater (‘overts 
and spcondanes whitish ; the legs pale brown. 
The female wants tlie red mark on the rump. 
Twites are taken in the flight-season near 
London, along with other linnets. 

10. The Canaria, or Canary-bird, has a 
whitish body and bill, with the prime feathers 
of the wings and tail greenish. It was origi- 
nally peonliar to those islands to which it owes 
its name; the same that were known to the 
ancients by the addition of the Fortunate. 

FRIT, or Fritt^ in the glass manufacture, 
is the matter or ingredients of which glass is 
to be made, when they have been calcined or 
baked in n liimnce. 

There are three kinds of frit: the first erj's- 
tal frit, or that for clear gloss, is made with 
salt of piilverine and sanri. The second and 
ordinary frit is made of the bare ashes of puf- 
verine or barilla, without extracting (he salt 
from them. This makes the ordinary white or 
crystal glass. The third is frit for green glasses, 
made of common ashes, without any prepara- 
tion. 

FRITH, in its most usual acceptation, sig- 
nifies an arm of the sea ; such are the frith of 
Fortli or of Edinburgh, the fritli of Clyde, 
Murnw frith, &o. 

FRlTILLARlA, friiillarjf, a genus of the 
monogynia older, in the hexandria class of 
plants, and in the natural inetliod ranking 


under (be lOth Older, coronarim. lliere are 
five species, all of (Imm bolbons rooted 
flowery perennials, prodacing annual stalks 
from about one foot to a vara or more high, 
terminated by large, belt-shaped, liliaceoas 
flowers, of a great variety of colours. 

FRIZINQ cloth, a term in the woollen 
manufactory, applied to^ the forming of tlie 
nap of a cloth or staff into a nnuiber of little 
hard burrs or prominences, covering almost 
the whole ground. This process is now per- 
formed by machinery, which renders it more 
perfect than could be done by the old 
method. 

FROG. See Rana. 

FROo.:/iisA ,of Surinam, a vei 7 singular Bai < 
mal, of which there is no specimen m the 
British or any public museum. In Sarinam 
these fishes are called jakjes. They are car- 
tilannons, of a substance like our mustehi, 
and exquisite food : they are formed with 
regular vertebre, and small bones all over the 
body divided into equal parts ; are first dark- 
ish, and then grey ; their scales make a beauti- 
ful appearanoe. 

FROST. See Congelation and Freez- 

1NG« 

FROTH-i^iiV, or Cuckow-spit, a name 
given to a white froth or spume, very coiitiiion 
in the emring. It forms the nidus ot a specie.*) 
of cicada. 

FRUSTUM, in mathematics, a part of 
some solid body separated from the rest 
The frustruin of a cone is tha part that re- 
mains, when the lop is cut off by a plane, paral- 
lel to the base, and is otherwise called a trun- 
cated cone. 

The frnstum of a globe or sphere is any part 
of it cut oft' by a plane, tlie solid contents of 
which may be found by this rule. To «three 
times the square of the semidiameter of the 
base add the square of its height ; then nmhi- 
plying tliat sum by the height, and Uiis product 
multiplied by .6^, gives the solidity of the 
frustum. 

FLGUS, a name given by the ancients to 
certain dyes and paints. By this name they 
called a purple sea-plant used by them to dye 
woollen and linen cloths of that colour. The 
dye was I'cry beautiful, but not lasting; ibr 
it soon began to change, and in time went 
wholly off. This is the account Theophrastus 
gives of it 

Fucus, in the Lionecan system of botany, is 
a genus of tlie order of aigse, belonging to the 
cryptogamia class of plants. The most re- 
tna^able species are, 

1. The serraiua, serrated fucus, or sea- 
wrack. 'I'his is frequent at all seasons oi the 
year upon the rocks at low-water-niark. It 
consists of a flat, radical leaf, about two feet 
long ; the branches half an inch wide, serrated 
on the edges with dents of unequal size. A 
small species of coralliue, callea by Linnaeus 
sertnlaria pnmfla, frequently creeps along the 
leaf. All the species jf ficus anord a quan- 
tity of impure alkaline sails ;4but this much 
less than some others, eight ounces of the 
ihes yielding only three of fixed salt 
3. The vestculosus, bladder fucus, common 
sea-wrack, or sea-ware^ ft grows in great 
abundance on (he sea- rocks about low-water- 
mark. It has the sa^ habit, colour, and sub 
stance as the foregoing, but the edges of the 
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leaf no eerratareo. Id the mirface are 
spherical, or oval bladders hairy within, 
growing generally in pairs, bnt oflen single in 
the angles of (he branches, which are most 
probably aii-bladders to bnoy up the plant in 
the water. On the summits of the leaves ap> 
pear tumid vesicles about three quarters of an 
Inch long, sometimes oval and in pairs, some* 
times single and bifid, with a clear vistfid 
mucus interspered with downy hairs. This 
species is an -excellent manure for land ; for 
which poipose it is often applied in the mari- 
time parts of Scotland ana other countries. 
But the most beneficial use to which tlie fucus 
vesiciilosus is applied, is in making potash or 
kelp, a work much practised in the Western 
Isles. There is great difference in the good- 
ness and price of this coromoditv, and much 
care and skill required in properly making it 
That is esteemed tlie best wnich is hardest, 
finest grained, and free from sand or earth. 

Its virtues in the medical way have been 
much celebrated by Dr.Russell,m bis Disserta- 
tion concerning the use of l^a-water in the 
Diseases of the Glands. 

3. The pUcatus, matted or Tndian-mss 
fucus, CTows on the sea-shores in many pipces 
both of England and Scotland. ^ It is generally 
about three or four, bnt sometimes six inches 
long. Its colour, after being exposed^ to the 
sun and air, is yellowish or auburn ; its sub- 
stance pellucid, tough, and horny ; resembling 
Indian grass. 

4. Tlie jmlmatus, palmated or sweet fncns, 
commonly called dulse or dilse. This grows 
plentifully OD tee sea-coasts of Scotland and 
the adjoining islands. Its substance is mem- 
brauaceons, thin, and pellucid; the colour 
i«d, sometimes green, with a little mixture of 
red ; its length generally about five or six 
inches, but varies from three inches to a foot; 
its manner of growth fan-shaped, or gradually 
dilated from the base upwards. 

5. l^e eaculentvs, eatable fucus, or bladder- 
locks, commonly called tangle in Scotland, is 
likewise a native of the British shores, it is 
oommonlv abont four feet long, and seven or 
eight incnes wide. The substance is thin, 
membranaceous, and pellucid ; the colour 
green or olive. The root consists of tough car- 
tilaginous fibres. 

6. The sdiccharinus, sweet rncj|.9, or sea-belt, 
is very common on tee sea-coast The sub- 
stance of this is cartilaginous and leathern, 
and the leaf is quite ribless. 

7. The ciliaius, ciliated or ligulatkd fucns, 
is found on the shores of Ionia and other 
places, but is not common. The colour of 
this is red, the substance membranous and 
pellucid, without rib or nerve ; the ordinary 
height of the whole plant about four or five 
inches. 

8w The prolifer, or proliferous fucus, is 
fouiid on tee shores of the western coast, ad- 
hering to shells and stones. The colour is 
red ; the substance membranaceous, bnt tough, 
and somewhat* partilaginons, without rib or 
nerve, thoogfa thicker in the middle than at tlie 

.. The ^innafifithis jagged fiicns> or pep- 
per-dilse, is frequett^n sea-rocks which are 
covered by the tides both on the eastern and 
western coasts. It is of a yellow olive -colour, 
often tinged with red. The substance is cat- 
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tilagiiions, but ^et tender and transparent ; the 
heimt about two or three inches. 

10. The ja/oeoviiwio, or pectinated fucns, is 
frequent on the. sea-rocks, and in tosinsof 
water left by tee recess of the tides. Its 
natnral colour is a most beautiful bright red, or 
purple, but is often variegated with white or 
yellow. Its^ substance u cartilaginous, but 
extremely thin, delicate, and transparent; its 
height commonly about three or four inches. 

11. The filum, thread-fncus, or sea-laces, is 
foond on the sea-rocks, and waving under the 
water like long stri^, frequent on many 
parts of the coast The substance of this is 
opaque and cartilaginous, bnt not difficult to 
be broken. The colour, when recent, a dull 
olive-green; when dry, nearly black; and, 
when exposed for some time on tlie shores to 
the 'sun and air, it becomes yellow, straw* 
coloured, or white. 

J3. The ffiganteuo, or gigantic fucus, is a 
native of tee Straits Le Maire, and grows on 
rocky ground, which in those countries is dis- 
tinguished from sand or ooze by the enormous 
length of the sea -weeds that ctow upon it. 
The leaves are four feet long, and some of the 
stalks, though not thicker than a man’s thumb, 
are 1*20. 

ri?UEL. Dr. Black divides fuel into five 
classes ; the first comprehends the fluid in- 
flainmabie bodies ; the second, peat or turf ; 
the third, charcoal of wood ; the fourth, pit- 
coal charred : and the fifth, wood, or pit-coal, 
in a crude slate, and capable of yielding a 
copious and bright flame. 

FUGUE, in music, a term derived from tec 
Latin word fiijra, a flight, and signifying a 
composition either voci^or instrumental, or 
both, in which one part leads off some deter- 
mined succession ot notes called the subject, 
which, after being answered iii the fifth and 
eighth by the other parts, is interspersed through 
the movement, and distributed amid all the 
parts in a desultory manner, at the pleasure of 
the composer; sometimes accompauied by 
other adventitious matter, and sometimes by 
itself. There are distinct descriptions of 
fugues ; the simple, the double, and (he counter 
fufnie. 

FUIRENA, B^nusofthe triandria mona- 
gynia class and order. There is one species, a 
grass of Surinam. 

FULCRUM, in mechanics, the prop or 
support by which a lever is sustained. See 
Mechanics. 

FULGORA, or lantem-fly, an insect be- 
longing to the hemiptera order. 

1. The fulgora lanternaria, or Peruvian lan- 
tem-fly, is undoubtedly one of the most curious 
of insects. It is of a yenr considerable size, 
measuring nearly three incnes and a half from 
tee tip of tee front to that of the tail, and 
about five inches and a half between the ex- 
tremities of the winn when expanded: the 
body is of a lengthened oval shape, and 
divided into several rings or segments; the 
head is nearly equal to the lengtli of the rest 
of the animal ; the ground-colour is an elegant 
yellow, with a strong tinge of green in soma 
parts, and marked with numerous bright red- 
brown stripes and spots; tlie wings are very 
laige, of a yellow colour, elegantly varied wite 
brown undulations and spots, and tiie lower 
pair are decorated by a very large spot on tlie 
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middle ofeeo^ in* or border of the spot b winter the channel near u 

laAieiiw woH ne«H dlvA L.LT 1 a* _l ^ a •<■ .. . 


• ~ aml > « — “T •' — rooUl of fh9 bolrasl'* 

* L ®4 ®* SoniMiiQ and many other parta they are ui'd Jikewiae to eat graioe 

of SoQta America, and daring Uie night dif- 4 The odemma, or greater .eoot, U of a 
fuiM 90 ^Bg a phosphoric splendour from its larger sise than the lasCand its plumage is 
tod or lantern, that it may no employed for blacker. This tocies is aaid to be found in 
me purpose of a candle or t^h ; ana it is said Lancashire and Scotland ; but is more pleii^ 
uiat tl^ or fimr of the insects, tied to the top ful on the continent, being found inRusma and 
of a stick, are frequently used by travellers for the western parts of Siberia# 
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FULLER, a workman employed in the 


2 . eand^aria is a much smaller wooilen manofactories to mill or scour cloths, 

mcies than the preceding, and is a native of serges, and other staffs, in order to render 
I V nearly two inches in them more thick, compact, and durable. 

® inches and a half in breadth, FULLER’S sorM, in natural history, a 
with the wim expanded : the body is oval, species of clay, of a greyish ash>coloored 
ana the head produced into a long hom-shaped brown, and has generally something of a 
process : me colours are very elegant, the greenish cast It is hard and firm,' of a com- ’ 
head and horn being of a^ fine reddish brovim pact texture, of a rough snrface that adhei'es 
or purple, and cover^ with numerous white slightly to the tongue. It is very soft to the 
specks; the morax is of a deep or orange- touch, not staining the hands, nor breaking 
yellow, and the body black above, bat deep easily between the fingers. Its constituents 
yellow beneath ; tto wings are oval, the upper are, 53 silica, 10 alumina, 1.25 magnesia, 0.^ 
pair blackish, with very numerous and close- lime, O.JO mnriate of soda, trace of potash, 
set green reticulations, dividing the whole sur- oxide of iron 9.76, water 24. — KtemnUh. 
face into mname'rable squares or marks, and Bergmann found 24 alumina, and only 0.7 
are farther decorated by several yellow bars oxide of iron. In England it occurs in teds, 
and spots ; the onder wings are orange-coloared, somgtimes above, sometimes below, the chalk 
with toad black bps. ^ formation ; at Rosswein in Upper Saxony, 

3. ^ulgm'a madet^ is an Indian species, under strata of greenstone slate ; and in different 

and u distinguished by having a long, spiny, places in Germany it is found immediately, 
front, with a triple division at the tip; ite colour under the soil. The best is found in Bucking- 
te brown, with red and yellow variegations ; hamshire and Surry. • • 

in size It 18 nearly similar to that of the preced- FULLING, the art or act of cleansing, 

. aconring, and pressing cloths, stuffs, and 
lULILA, the gaUtmle and coot, in orni- stockinn^, to render them stronger, closer, 
mology, a genus of birds of the order of grallsB. and firmer ; called also milling. The fulling of 
There are 25 species, 18 of which belong to cloths and other stpfi'a is performed by a kind 
the pllinule division, distingnished by having of water-mill, thence called a fulling or scour* 
the toes l^nislied with broad scalloped mem- ing-mill. These mills, except in what relates 
branes, and seven comprehend the coots which to the mill-stones and hopper, are much the 
have toe toes divided to their origin. The same with corn -mills: ana there are even 
following species are among the most dis- some which serve indifferently for either use 
,, corn being ground, and cloths fulled, by the 

• 1 Ll I®*" gallinule, is motion of the same wheel. Whence in some 

in length about 14 inches, and has a bald fore- places, particularly in France, the fullers are 


grassy banks, and borders near fresh waters. 
It builds upon low trees and shrubs by the 
water-side, breeding twice or thrice in a sum- 
mer, and, when the young are grown up, 
drives them awav to shift for themselVes. 

2. The parphyrio, or purple gallinule, is 
about the size of a domestic fowl. It is more 
or less common in all the warmer parts of flie 
globe. The female makes her nest among tiie 
reeds in the middle of March ; lays three or 
four cffgs, and sits from three to lour weeks. 
It will feed on many things, such as fruit, 
mts and grain : but will eat fish with avidity, 
dipping them into the water before it swallows 
them. 

3. The atra or common coot, has a bald 
forehead, a black body, and lobated toes, and 
IS about 16 inches in length. They frequent 
l^es and still nvers ; making toeir nests among 
the rashes, with grass, reeds, floating on 
the water, so as to rise and fall with it Tliey 
“y.tow laige eggs, of whitish hue, 
spnnkled over with rnst-coloared spota The 
yom^wton jost hatched, are very deformed, 
udOohMiUiiedwith a red o^ down. 


auiiicio, as 511UU1115 vviu cuju uuuiuff 

stuffs at the same time. 

The method of fulling cloths and woollen 
stuffs with soap is this : A coloured cloth, of 
about 45 ells, is to be Jhiidin the usual manner, 
in the trough of a nilling mill, without first 
firing it in water, as is commonly practised 
in many places. To full tliis trough of cloth, 
15 poundl. of soap are required, one half of 
which is to be melted in two pails of river or 
spring water. Tliis solution is to be poured 
by little and little upon the cloth, in proportion 
as it is laid in the trough : and thus it is to be 
fulled for at least two liours ; after which it is 
taken out and stretched. This done, the 
cloth is immediately returned into the same 
trough, without any new soap, and there fulled 
two boars more. Then taking it oat, they 
wring it well, to express all the grease and 
filth. After too second fulling, •the remainder 
of the soap is dissolved os in the former, and 
cast four aifferent times on toe cloth, remem- 
bering to take out the cloth every two hours to 
stretch iL . When it is sufficiently fulled, and 
brought to tha quality and thickness reqnired 
it is scoured inbot water, in the trough till it 
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IS quite cleali. As white cloths full more 
easily and in less time than coloured ones, a 
third jMii of the soap may be spared. 

FuLMlNATION. In a variety of chemi- 
cal combinations it liappens, that one or more 
of the principles assume the elastic state with 
such rapidity, that tlie stroke against the dis- 
placed air produces a load noise. This is 
called fulmination,. or much more commonly, 
detonation. 

Fulminating gold, and fulminating powder, 
are the most common substances of this 
kind, except gunpowder. For the latter of 
these, see the article Gunpowder. The 
fulminating powder is made by triturating in a 
warm mortar, three parts by weight .of nitre, 
two of carbonate of potash, and one of flowers 
of sulphur. Its eflTei^ts, when fused in a ladle, 
and then set on flue, are very great The 
whole of the melted fluid explodes with an in- 
tolerable noise, ^ and the ladle is commonly dis- 
figured, as if it had received a strong blow 
diownwards. 

If a solatioD of gold be precipitated by am- 
monia, the produtt will be fulminating gold. 
Less than a grain of tiiis, held over the flame of 
a candle, explodes with a very sharp and^loud 
noise. This precipitate, separated by filtration, 
and washed, mast be dried without heat,^s it 
is liable to explode with no great increase of 
temperature ; and it must not be put into a 
bottle closed with a glass stopple, as the friction 
from this would expose the operator to the 
same danger.. 

Fulminating &ilver . — Dissolve fine silver 
in pale nitric acid, and precipitate the solution 
by lime water; decant the nnid, mix the pre- 
cipitate with liquid ammonia, and stir it till it 
assumes a black colour ; then decant the fluid, 
and leave it in the open air to dry. This pro- 
duct is fulminating silver, which when once 
obtained cannot be touclied without producing 
a violent explosion, It is the most dangerous 
preparation known, for the contact of fire is not 
necessary to cause it to detonate. It explodes 
by mere touch. Its preparation is so hazardous, 
that it ought not to be attempted without a 
mask, with strong glass eyes, upon the face. 
No more than a single grain ought at any time 
to be tried as an experiment. This was i*i- 
vented by BerthoHet. 

M. Chenevix has invented a fulminating sli- 
ver, not so dangerous as that just meD(ionc.fh 
It is thus prepared : Difluse a quantity of ahi 
mina through water, and Jet a current of chlo- 
rine gas pass throiign it for some time. 1 'lu.n 
digest some phosphate of silver on the solution 
of the chlonte 01 alumnm. and evaporate it 
slowly. The product obtained will be a hyper- 
chlorate of silver, a single grain of which, in 
contact with two or three of sulphur, will ex- 
plode very violently with the. slightest fric- 
tion. 

Fulminating mercury. The mercurial 
preparations which fulminate, when mixed 
with sulphur,' and gradually exposed to a 
gentle heat, a:re well Known to chemists : they 
were* discovered, and have been fully de- 
scribed, I^Mr. Bayen. 

BriignateJli and Van Mons have likewise 
prodnoed fulminq^ns by concussion, as well 
by nitrate of mermy and phosphorus as with 
phosphorus and most other nitrates. Cinnabar 
likewise is amongst the snbstances which, ac- 
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cording to Fourcroy and Vatiquelin, detonutO 
by GODcossion with chlorate of potash. 

M. had, according to Beithollet, 

observed, that the precipitate obtained from 
nitrate of mercory, by oxalic acid, fifses with 
a hissing noise. 

But mercury, and mqst, if not all its oxides, 
may, by treatment with nitric acid and alcohol, 
be converted into a whitish crystallized pow- 
der, possessing all the inflammable properties 
of gun-powder, as well as many pecnlinr to 
itself. This .aiscovery was made by Mr. 
Howard. 

FUMIGATION,' in medicine; a process by 
means of which the nitrons and other mineral 
acids, in a state of vapour, are dispersed 
tiirough the apartments of those who lie sick of 
infections fevers. When tliis fumigation- is 
undertaken on board shins, the ports and 
scuttles are closed, a number of pipkins, con- 
' taining hot sand, are procured, and into each 
is plunged a small tea-cup, containing half an 
ounce of snlphuric acid. As soon ns the acid 
is properly heated, an equal quantity of pul- 
verised nitre is added,^and the mixture stirred 
with a glass rod. The vapour resulting from 
the decomposition of nitre ascends, and is by 
the nurses condacted to every part of the apart- 
ment, which not only abates the- malignity of 
the fever, but efiectiially stops the progress of 
infection. 

FUNCTION, the act of fulfilling the duties 
of any employment. 

Function, applied to the actions of 

the body, is by physicians divided into vital, 
animal, and natiiraf. The vital functions are 
those necessary to life^ and witliout which the 
individual cannot subsist ; as (he motion of the 
heart, lungs, &c. The natural functions arc 
such as it cannot subsist any considerable time 
witiiout them, as the digestion of the aliment, 
and its conversion into blopd. Under animal 
functions are included the senses of toncliinl^, 
tasting, &c. memory,, judgment, and voluntary 
motion. 

FUNDS, public. Wlicn the practice was 
first adopted of borrowing money for the state, 
the urodiicG of some pariicular tax was ge- 
nerally appropriated, as the fund ont of which 
the unncipal and interest of the debt was to be 
discharged. The possession of the acknow- 
ledgment given by government for the money 
advanced, establishing a right to receive the 
payments from the fund originally agreed 
upon, (lie sale of these securities was con- 
sidered as a sale of tlie claim upon the fund, 
and as the acknowledgments given were of 
diflerept kinds, the general appellation of tlie 
provision on which they rested was found 
more convenient for puiposes of business : thus 
the sale and purchase of the government secu- 
rities was commonly called the sale or pur- 
cliaseof the pilblic funds, till atlen^ the ex- 
pression has so^for varied from its original 
signification, that instead of meaning ilio 
revenue out of which public debts or the in- 
terest of them is payable, it denoAiinates the 
capital of such debts, ia which sense it is ge- 
nerally used. 

FUnDAM£)NTAL note, in music, the 
principal note in a song, or composition, to 
which all the rest are in some measure adaptr 
ed, and by which they are swayed ' it is otlier- 
wise called the key to (lie song 
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FUNGI, muBhroQimt. The name of one of done eompreaaed air,,^Qvey«d (o the ler 
the aeien faminea, or tribes, int^ which all nace by a large belbws,^ in bbisMumaoes. 
vef^tables are di\ided by Lionmifh in bia See Labo«4TOIIY. 

Pliiloilbpliia Botanica. In the aeinal aya- FURR; incornmerce» aianibea the akin of 
tern, they constitute the fourth order of the aeveral wild beaata, dreaaaam alam with tlie 
class cryptQganiia. It is the name also of the hair on, and used as a part of dress by prineea, 
dAy-eiglith order of* tlie Fragments. These magistrates, and othera llie kinds most In 
plants are rarely branched, aometiiues creep, oae are those of the enniae, sable, castor^ hare, 
nut are most commonly erect Such as are rabbit, dtc. 

furnished with branches have them of a light FuRRS, in heraldry, a bearing which repre- 
spungy stibsltince like cork. Mushrooms difler seitts the skins of certain beasts, used as wkll 
from ttie fuci in that those, which, like the fuel, in the doublings of the mantles belonging to 
ha%e their seeds contained in capsules, are not the coat armonrs, as in the coabarmour them* 
branched as that numerous class of sea-weed selves. 

is. The greatest j^rt of mushrooms have no FUAZB, or futMe-husk. See Ulrx. 
root; some, in their stead, have a number of FUSANUS, a genus of the polygniua mo- 
fibresi wliich, by tlieir inosculations, frequently noscia class and order. There is one ^[lecies, 
form a net with unequal meshes, some of which n tree of the Cape. 

E roduce plants siuiilar to their parent vegeta- FUSEE, in clock-work, is tliat part drawn 
le. The stamina in these plants are still un- by the spring, and abput which &e clmin or 
determined. The seeds are either spread ever string is wound. 

the surface of the plant, or placed m cavities FuSlLEERS, in tlie British service, are 
which are open, and resemble the oi>en cap- soldiers armed Uke the rest of tlie infantiy, 
sales of some of the fiii-i. In mushrooms which with this diflerenoe only, tliat their mnsquets 
are branched, tlie seeds are frequently visible are shorter and lighter than those of the bat- 
hy the naked eye, and always to be nislinctly talion and the grenadiers. 
obscr\ ed with Uie assistance of a good micro- FUSION, the action of fire, or more pro- 
scmie. See Agaricus. of colmic, on solid bodies, by which* 

FU NG US, in surgery, denotes any spungy they are causea to pass into the state of fluidity ; 
excrescence. and a body rendered liquid by fire is said to oe 

FURLONG, a long measure, eoual to | of » fusion, to flow, to melt 
a mile or forty poles. It is also used in some Some bodies cannot be rendered fluid by 
law hooks, for the eighth part of an acre. any degree of lieat which we are able to pro- 

FURLOUGH, in tlie military language, a dace. These are called infiisiMe, apyrous or 
licence gi anted by an officer to a soldier, to be fire-proof. Several of them may, however, be 
absent tor some time from his duty. fused ^ adding other bodies, which on ac- 

FURNACE, un utensil to raise and main- count of this property are celled fluxes. Such 

tain a vehement fire in, whether of coal or addition is called at the smelting-works dress- 
wood ; they are built of bricks, ufade of saad ing of the ores. ^ 

aud clay, or of cast-iron, or of iron plates, FUSTIAN, in commerce, a kind of cotton 
which are coated to the thickness of an inch sbilT, which seems as if it was whaled on one 
avith Windsor loam; various kinds of -fire- side. 

proof furnaces, for making small experi- FUSTIC, or yellow Wbod. This wood, the 
ments, may be prepared from black-lead murus tindoria, is a native of the West Indies, 
crucibles. It affords much yellow colouring roafter, which 

The burning of the fuel is kept up in the is very permanent 

furnace either by a natural rarreut of mr, FUTTOCKS, in a ship, the timbers raised 

which is caused by the fire itself, and such a over the keel, or the encompassing timbers 
Airuace is called an air wind-furnace ; or it is that make her breadth. 
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In grammar, is tlie seventh letter, and serve as a shelter from the enemy’s fire. See 
^ ' fiAh consonant of the English alphabet Fortification. 

It has two sounds, viz. the hard sound as in GABRES, OuEDRas,, or GauRS, worsfaip- 
the word gatne : and the soA as in George, pers of fire, a religions sect which has snbsistra 
As a numeral, it ancieimy denoted 400 ; and {q Asia from a very ancient period. Tliey are 
with a dash over it, thus, 0, 400,000. In music met with principally in Surat Bombay, and 
it is tlie mark of the treble clefl ; and, from its along the coast of Malabar. The moral cha- 
being placed at the Ifead of Oiiido’s scale, that racter of these pewle is universally esteemed : 
scale too i ^ name of gamnt they are quiet, inoflensive, and industrious, and 

G.\BEL, a word met with in old records. « are most respected where theyore best known, 
■ignifying a tax, rent, coiitoin, or service, paid llieir mumficence and liberality to men of all 
to the king, or other lord. tribes, is perhaps unexampled in the history of 

GABIONS, in fortifiGa(ion,.baskets made of mankind. They do not bury their deacL but 
ozIer-tYvjgs, of a cylindrical form, six feet high, expose them to birds of prey in a kind of cir- 
nd four wide ; which being filira with ea^, cniar building, called a* dokmue, wbi^ it open 
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at top : theae (^nildiiigs present a spectacle too 8\i allows, fbe Ashermen are well acquainted 
prrible to mot description, but which is with the use of the air bladder or sound of this 
\iewed by the Qann with enthusiastic delight fish, and^ dexterously perforate the living fish 
GAD, among miners, a small punch of iron, with a needle, in order to let out the ah' con- 
with a long wooden handle, used to break up toined in tliat part. The eounds when salted, 
the ore are reckoned a delicacy. species of isinglass 

Gad-fly, or hrwze-fiu See Oestevs, is also prepared from tins part of the fisn by 
OADOLIN^E, a mineral first found in a tJie natives of Iceland, 
white felspar in the quariy of Yttcrby in 2. Cfadua agl^nus, or haddock, is distin- 
Sweden, and receiTed the name gadolinite, guished from the rest of this genns by having a 
because Oadolinp was the chemist who first forked tail, and the lower jaw longer than uia 
ascertained its composition. Colour perfect upper: the colour of the body is silvery, with 
black, passing sometiroes to brown. Found a dusky cast on the back.: the lateral line is 
in muss. Fracture ^ conchoidal. Scratches black, and on each side at some distance be- 
qnartz. Brittle. Wito borax it melts into a yond toe head, and above the pectoral fins, is a 
topaz-ycllow glass. Sp. gr. 40 to 43. It in- black spot: tlie tip of toe lower jaw is furnished 
tumesces very much before the blowpipe, and with o cirrus : the eyes are large ; the scales 
at length melts into an imperfect slag, which small, round, and closely attached to the skin. 

IS magnebcal. It loses ite^ colour in nitnc acid, This species is a native of the northern' seas, 
and gelatimz^ Its confbtuente are 25.8 silica, where, like toe cod, it assembles in prodigious 
46 yttna, 16.69 oxide of cerium, 10.26 oxide shoals, visiting particular coasts at stated sea - 
matter. sons ; the shoals are sometimes near six miles 

GADUS, COOT, in ichthyology, a genus of in length, and more than a mile in breadth, 
"jtoas belonging to the order of jugnlares. The^ haddock is token in vast quantities about 
Thcreare 17 species, the principal of which are, Heligoland, and thence sent to Hamburgh. 

1. Gaaus morhvaf or common cod. This Its food consists of small fishes, worms, and 
highly impoitont and prolific species is annii- sea injects. It spawns in the month of February, 
habitant of the nortliern seas, where it resides 3 . Gadua cnilariuay or dorse, is a sonie\vij<it 
in immense shoals, performing prions migra- smaller species than the haddock, rarely cx- 
tioDS at stated seasons, and visiting in succes- ceeding the weight of two pounds. 

different coasts of Europe and America. The head is smallerthan that of the haddock. 

The general rendezvous of toe cod-fish is on and is marked by several spots, which in the 
the banks of Newfoundland, and toe coasts of summer are generally brown, and in the w in- 
Cape Breton, Nova Scotia, and New England, ter black. 

They prefer those situations on account of the ‘Fhe dorse is a native of toe northern seas, 
quantity of worms produced in those sandy as well as of tlie Mediterranean and the Baltic, 
bottoms, but another cause of this attachment It is taken both by the line and the net, and is 
to those spots is their vicinity to toe polar seas, highly esteemed as an article of fbod. 
where they return to spawn : there they deposit 4 Gadua barbatua, or whiting-pout, accord- 
their roe in full security, but want of food ing to Mr. Pennant, never grows to a large 
forces them, as soon as the first more soutoern size^ rarely exceeding a foot in lengh, and i.s 
Mas are open, to reggir thither for sobsistence. distinguished from all others by its great depth ; 
Few are ^ taken non||^ of Icekind, but on the one of the size above mentioned being near 


The cod grows to a very large size. Mr. 
Pennant instances a specimen taken on tlie 
British coast which weighed 78 lbs. and meop 
sored 6 fe^ 8 inches in length, and 6 feet in 
girth roundrtoe shoulders; but the general 
wekht is from abont 14 to 40 pounds. 

The cod is of a moderately long shape, with 
toe abdomen very thick and prominent: the 
bead is of moderate size, and the eyes large : 
toe jaws of equal length, the tower one bearded 
at the tip by a single cirrus ; in the jaws and 
palate are numerous sharp teeth; the dorsal 
and anal fins are rather large, toe pectoral 
small: the ventral small 4md slender: toe toil 
of moderate size and even at the end, the first 
ray on each ride being short and bony, llie 
usual colour of this fish is cinerous on the 
back and ride^ and commonly spotted with 
yellow: the belly silvery ; but the colours occa- 
mdnally vary very considerably; the lateral 
line, wUch is* one of the principal distinctive^ 

, . ’ . , ^ ' , whitish, and 

fite' ical^' are somowhat larger than in others 
ffT toe genus. 

The food of the cod is either small fish, 
worms, tostecequriMrcrustaceousaunnals, such 
as ersDs. Ac. Its digestion is so powerful as 
to dissolve toe greatest part of the shells it 


5. Gadua minutua^ or poor, is a small species, 
seldom exceeding six or seven inches in length, 
and of a more slender form than any of the 
preceding kinds. It is found in the Baltic and 
the Mediterranean. 

6. Gadua merUmyua, or whiting, with three 
dorsal fins, but with a beardless mouth. The 
whiting is toe^ most delicate as well as the most 
wholesoine of the genus, but does not grow to 
a laige size, the usual length being about ten 
or. twelve inches, and the largest scarcely ex - 
ceeding twenty. ^ It is a fish of an elegant 
mue : the body is rather long, and covered 
with small, round silvery scales : the head and 
buck are of a pale browm and the sides slightly 
streaked with yellow. This fish is an inhabi- 
tant of toe Baltic, and the northern seas, and is 
found in some parts of the Mediterranean 
Vast shoals appear in the British seas dnrug’.. 
toe spring; keeping at the distance of fiw 
about half a mile to that of three from toe 
shore : they are caught in vast numbers by thp 
line, and afford excellent diversion . their food 
consists of small fishes, sea insects, and worms : 
ihej are said to be particularly fond of sprats 
and youpg herrings, with which the fishermen 
generallyliait for them. 

7. Gadua carfwnanus, or coal-fish, when 
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fiill icrown, is readily diatinguiahed by Hi Tery 
dark colour, thoiigir in (his reajMctit ioAetitnes 
varie^: it is of a moderately long and elegant 
shape, ivitb a small head, sharpened snout, and 
lower jaw exceeding the upper in length : when 
full grown, the head, dorsal fins, tail, and upper 
parts of the body are of a dusky' black, which 
gradually softens into a silvery tinge as it ap- 
proaches th<> abdomen. It is an inhabitant of 
the Baltic, Uie nortlieni and Mediterranean 
sens; it is common on the most of our rocky 
and deep coasts, but particularly on those of 
‘jrotland and the Orkneys. 

8. Gadus merlucciita, or hake, with two 
dorsal fins. I'he head is large, broad and flat 
otthc top, blit compressed on the sides: the 
opening of the mouth wide, and the jaws armed 
with two rows of long, curved teeth, intermixed 
with smaller ones : the palate is also furnished 
with a row of teeth on each side ; the pectoral 
and ventral fins are of a moderate size, and 
tail is nearly even at the end ; tiie lateral line 
commences by several small warts beyond the 
head, and is continued in a straight uireciion 
to the tail : the usual length of the hake is from 
one to two feet. 

This fish is an inhabitant of the Mediterra- 
nean and northern seas, in both of which its 
fishery is very considerable : it is salted and 
dried in the manner of cod, haddock, 

9. Gadits moifja, or the ling,- takes its name 
from its length, being corruptea from tbe word 
long; the body is slender ; the head flat The 
usual size is from three to fonr feet, but is 
sometimes seen of the length of seven feet : in 
colour it varies, being sometimes of an olive hue 
on tlic sides and hack, and sometimes cine- 
rous : the abdomen is white, as are also tlie 
ventral fins, and the dorsal and anal are edged 
with white : tlie tail is marked near the^ end 


Hr down beside (ha niclder till die mil calehea 
holdr under it ; theii as many Ibet as tlw |fike it 
under yrtder, ia tbe ship’s gage. 

Oaor, among letter -rounders, a piece of box, 
or other bard wood, variously n^hed ; tbe use 
of which is to. adjust the dimmsions. slopes, 
8ec. of the difl*erent sorts ofltitera. There are 
several kinds of these gages, m the fiat-gage, 
the face-gage, and italic-gage, Stc, 

Gage, shtung, a tool used by matfaematicol 
instrument-makers, for meanriiig and getting 
olT distances. It is also of use in letter-cutting; 
and making of moulds. 

Gage, sea, an instrument invented^ by Dr 
Hales, and Dn Desaguliers, for finding (he 
depth of thr sea. 

uAHNlA, a genus of (lie monogynia order, 
in the hexaudria class of plants. There ore 
two species, herbs of New Zealand and 
0(e.lieite. ♦ 

OALANTHCfS, the snow-drop, a genus of 
tlie moiiogvnia order, in the hexandria class of 
plants, and in the natural method ranking under 
the ninth order, spathacem. There is but one 
species, viz. the nivalis ; which is a bulbous 
rooted flowery perennial, rising but a few 
'ncTies in height, and adorned ot top with small 
tripetidoiis lowers of a white colour. There 
are three varieties, viz. tlie common single- 
flowered snow-drop, the semi-double snow- 
drop, and the double snow-drop. They are 
beautiful little plants, and are much valued on 
account of their early appearance, often adorn- 
ing the gardens in January or February, when 
scarcely any^other flower is to be seen. 

GALARDIA, a genus of the class and 
order syngenesia polygaiiiia frustninea. There 
is one s|iecies ; an annual of Louisiana. 

GALAXIA, a genus of the nionodclphia 
triandria class and order. There are two 


with a transverse black bar, and tipped with 
white. 

The lin(( is an inhabitant of tbe northern 
sens, and Xorms in many places a considerable 
arliele of commerce. Vast quantities of tliis 
fish are salted for exportation as well as for 
home consumption. 

10. Gadus lota, or the biirbo^ highly es- 
teemed for its superior delicacy, is an inhabi- 
tant of clear lakes and rivers, and is found in 
many parts of Europe and Asia. In our own 
country it occurs chiefly in the lakes of the 
nortJiern counties, but it is said to arrive at its 
greatest perfection in the lake of Geneva, 
where it is found in great plenty. 

The burbot is considered as a very voracious 
fish, preying on all the smaller fishes, as well 
ns o:i frogs, worms, and aquatic insects: the 
largest of those which are taken in England 
have been rarely known to exceed the weight 
of three potmds, but in some parts of Europe 
tiiey are found of more (Kan double tliat 
weight, and of the length of three feet or more. 

, ^.GiERTNERE, a genus of the decandria 
iltonogynia class and order. There is one 
sp^ies, a shrub of the East Indies. 

GAGE, in law-books, the same with surety 
or pledge. 

GSage, in the sea-language. When one ship 
is to windward of another, she ia said to have 
the weather-gage of her. They likewise call . 
the number of feet that a vessel sinks in the 
water, the ship’s gage : this they find by giv- 
ing n nail into a pike near the end, and piming,. 


species, herbs of the Cape. 

GAlLAXY, in astrongjM, ilte via lactea, or 
milky way, a tract of m^hitish colour, and 
considerable breadtli, wnich ntns through n 
^at compass of the heavens, sometimes in a 
doable, but for the most part in a siimle stream ; 
it is composed of a vast nnmber of 'stars, too 
minute or too remote from the earth, to be dis- 
tingnished by the paked eye ; but which are 
discovered in nil parts of it, in great numbers, 
by the assistance of the telescope. 

G ALBANUM exudes from the Mon gal- 
banmn. This juice comes over in masses, com- 
posed of white, yellowish, brownish-yellow, and 
brown tears, unctuous to the touch, softening 
betwixt the fingers ; of a bitterish, somewhat 
acrid, disagreeable taste', and a very strong 
smell ; generally full of bits of sfialks, leaves, 
seeds, and other foreign matters. 

QALEGA, a c^nus of the class and order 
diadelphia decandria. There are 19 species, 
some of them known by the name of goats' rne. 

GALENIA, a genus of the efigynia order, 
the octandria class of plants, and in the natural 
method ranking under the 13th order, succii- 
tenCBB. There are two species,,shruba of die 

SaLENA, io mineralogy, snlphuret of lead, 
is very common, and ia found both in miMa 
and crystallized. The primitive form of its 
orystalaisacube. » 

Its colour is commonly blueish grey, like 
lead, but brighter. Streak bloeish grey and 
metallic, I^ustre metallir. Texture fbfiated 


IiMstre metallir. Texture I 
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Prvg^nts cubital. Sbf^ but brittle. Speciflo 
gravity 7.92 to 7.687 BiTerveaces with nitrio 
anJ muriatic acida. ft ia compoaed of from 
•45 to .88 lead, and from .086 to .16 of aulivhnr. 
It generally containa aonie ailver, and aoine- 
timea alao antirtiony and zinc. 

OALGOPITHBCIJ8. Colugo, A ^mia of 
quadriii>eda. The generic character is front- 
teeth, in the upper jaw none ; in the lower aiz, 
short, broad, distant, pectinated ; canine-teeth 
very aliort, triangular, broad, sharp, serrated ; 
grinders four, truncated, and inuricated with 
conical protuberancea ; flying-skin surrounding 
the body, Kinbs, and tail. 

(ktleopUheeuB volantt, the flying cola|;o, is a 
native of the Molucca and Philippine islands, 
where it is said to frequent woody places, and 
to feed principally on fruits. It almost con- 
stantly resides on tree^ and spreads its mem- 
branes, and balances iflhlf to the place it aims 
at in a gentle manner ; but in ascending it itses 
a leaping puce. The whole length of the ani- 
mal is reboot three feet: the breadth, when ex- 
panded, nearly the same : the tail is slender 
and about a span looj^. The membrane, or ex- 
pansile skin, by which it is enabled to fly, is 
continued on each side, from the neck tonhe 
fore feet ; thence to the hind feet ; And again to 
the tip of tlie tail. The whole npper side of 
the animal is generally of a deep osh-colour ; 
and the whole under side, both of the body 
nnd 'membrane, is of a yellowish colour. The 
head is long^* the mouth rather small; the 
tongue; fleshy, broad, rounded, -attenuated on 
the edges, and ciliated with papilln. The ears 
are small, round, membranaceous, and mark^ 
internally by iqumeroiis semicircular transverse 
streaks. The legs are clothed with a soft^l- 
low down : there are flve toes on each toot, 
united by a common membrane, and terminat- 
iug in large, crooked claws. This animal ia 
called by the Indians cagnang, colugfl, and 
gi^a. It was first dlicribed by Bontius in his 
History of Java. 

GALIUM, a genus of the monogynia order, 
in the tetrandria class of plants, and in the 
natural method ranking under the ^th order, 
stellatai. There are 48 species, of which the 
most remarkable are, tne verum or yellow 
lady's bed-straw, and the aperine clivers or 
fooBe-gmss. The former has a firm, erect, 
browo^ square, stem; the leaves generally 
eight ID each whorl, linear, pointed, brittle, 
and often reflex ; branches short, generally two 
from each joint, terminating in spikes of small 
yellow flowers. It grows commonly in diy 
ground and on road-sides. The flowers will 
coagulate boiling milk ; and tlie best Cheshfte 
cheese is said to be prepared with tliem. 

GALL, in the animal (economy, the same 
with bile. See PitYsiOLoar. 

GALL-dltutakr, colled vesicttla, and cystis 
fellM, is nsually pf the shape of a pear, and of 
the size of a small hen's egg. It is situated in 
the concave side of the liver, and lies upon the 
ooloA, part pf which it tinges ^vith its own 
coloar*,. It fs composed of four membranes, or 
coaflt^f^ common coat; a vesicular one; a 
npiseoblt pne, cpnsisting of straight, obliqne, 
pm transverse fibres; and a nervous one, of a 
wrinkled of reMlilated surface within, and 
ftirniihed with an opetuous liquor. 

'The use of the ^11-bladder is to coUeetibe 
bile> first secreted id the liver, and mixing Witii 


itenwD pocniiar produce, to perfect it farther, 
to retain it togetlier a ernkin time, and then to 
eximl It. * 

UALL, in natnrni history, denotes any pro- 
tuberance or tumour produced by the puncture 
of the insects on plants and trees of diflerent 
kinds. Galls are of various forms and sizes, 
and DO less diflerent with regard to their inter- 
nal structure. Some have only one cavity, 
and others a number of small cells commiiiii- 
cating with each other. Some of them are as 
Iiard as the w<xk1 of the tree they grow on, 
whilst others are soft and spungy; the first 
being termed gall-nuts, and the latter berry- 
galls, or apple-galls. 

GALLATEiS, are salts formed by the gallic 
acid with alkaline earths, or with metallic 
bases. 

GALLEON, in naval aflairs, a sort of ships 
employed by Sjjrain in the commerce' of the 
West Indies. The Spaniards sent annually 
two fleets; the one for Mexico, which they 
called the flota ; and the other for Peru, which 
th^ called the galleons 
GALLERY, in fortification, a covered walk, 
across the ditch of a town, • made of strong 
beams, covered over head with planks, and 
loaded with eartli ; sometimes it is coyerid 
with raw hides to defend it from the artificial 
fires of the besieged. 

Gallery qf a mine, is a' narrow passage, 
or branch of a mine carried on under-ground to 
a work designed to be blown up. 

Gallery, in a shm, that beautiful frame, 
which is made in the form of a balcony, nt the 
stern of a ship without board into which there 
is a passage out of the admiral’s or captain’s 
cabin, and is for the ornament of the ship. 

GALLEY, in naval aflairs, a low-buitt ve$. 
sel using both sails nnd oars, and commonly 
carrying only a main-mast and foremast, to be 
strack or lowered at pleasure. 

GALLIC acid This acid is found in dif- 
ferent vegetable substances possessing astrin ■ 
gent properties, but most abundantly in the 
excrescences termed galls or nut-galls, whence 
it derives its name. It may be obtained by 
macerating galls in water, filtering, and siilfer- 
ing the liquor to stand exposed to the air. ^ It 
wul grow mouldy, be covered with a thick 
glutinous pellicle, abundance of glutinous flocks 
will fall down, and, in the course of two or 
three months, the sides of the vessel will ap- 
pear covered with small yellowish crystals, 
abundance of which will likewise be found on 
the under surface of the supernatant pellicle 
These crystals may be purihed by 8oruti6n in 
alcohol, and evaporation to diyness. Or 
muriate of tin may be added to the infu- 
sion of galls, till no more precipitate^ falls 
down ; the excess of oxide of tin remaining in 
the solution, may then be precipitafod by spl- 
pburetted hydrogen gAS» and the liquor will 
yield cryspils of gallic acid by evaporation. 

A more simple process, however, is that of 
M. Fiedler. Boil an ounce of |iowdered galls 
in sixteen ounces of water to eight, and strain. 
Dissolve two ounces of alum in water, mecipi- 
tate tlie alumina by carbonate of 'potara ; and 
after ednlcoratkig it completely by repeated 
ablations, add it to the decoction, ftequently 
eUrriim the mixture with a glass rod. Tm 
next Ay filteT tlie mikture : wash the precipi- 
liti irin warm water, till tins will no longer 
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bliicLen aulphate of^iron; mix tha waiiliiikgi 
with the filtered liquor, e«iipomtf, ami the gal- 
lic acid aill be obtained in fine needled me- 
tah. * 

The gallic acid is of extenaive uae in the art 
of dyeiqg, as it constitutes one of the princiiial 
ingredients in all the shades of black, and is 
emplo>ed to fix or improve several other 
colours. It is Hell known as an ingredient 
ill ink. 

(^ALLlNiE, in ornithology* the fifth order 
of birds. Under this order are comprehended 
the macock, pheasant, turkey, tlie common 
dnngnill cock, partrid^, grous, dodo, curis- 
soa, 8ic 

GALLON, a measure of capacity both for 
dry and liquid articles, containing four quarts ; 
but these quarts, and consequently the gallon 
itself, are difierent, according to the quality of 
the thing measured ; tbr instance, the wine gal- 
lon contains 331 cubic inches, and holds eight 
pounds five ounces and two-thirds avqirdupois, 
of pure water: the beer and ale ga'llon con- 
tains 283 solid inches, and holds ten iiOunds 
three ounces and a quarter avoirdupois, of 
water : and the gallon for corn, meal, &r. two 
hundred and sixty eight cubic inches and fbnr 
fifths, and holds nine pounds eleven ounces and 
a half of pure water. 

OALOPINA, a genus of the tetandria 
digynia class and order. Gal. none ; cor. four- 
cleft ; seeds two, nnked. A plant of the Cape. 

GALVANISM, or electro-chemistry, is the 
name given to a species of electricity produced 
by connecting dissimilar metals, by means of 
an intervening^ and oxidating^ fluid. It is 
termed^ Galvanism from the circnmstance of 
its having been first observed ^ Oalvani, pro- 
fessor of anatomy at Bologna. This philosopher 
vyns fortunate enough to make some observa- 
tions on the electricity of the muscles of frogs, 
that to him appeared to depend on a new 
power in the animal body; and although some 
of the conclusions which he drew from the 
discovery are now admitted to be erroneous, 
yet they led to a train of experiments which 
nave immoitalized his name, by connecting 
it vv ith some of the most biilliant aiscoveries of 
modern science. 

This gland discovery was made by Oalvani 
ill the year 1789, since which time it has em- 
ployed the attention of several eminent pliiloso* 
pliers; but those who have most eminently dia- 
tingnished themselvcf’s on the subject are Valli, 
Volta, Monro, Fowler, Davy, and Wollaston. 
Electricity, as produced by friction, has hitherto 




rocantly killed, and even If detached limbs of 
theta last. Ine efieol is ahewn In tha gieateat 
advantage on eold-bloodrd animats, at iroga’^ 
and fisliea, which retain the power of action 
after death much longer than otliers. 

Secondly, The fame efiecte that are pro- 
duced by the paasfige of electrvoity. also Ksalt 
from the contiiot of different nMtala with the 
nenes and Diusclea ; and the cfiects are always 
most considerable wlien the iiietala are inoiit 
essentially different; (hns ainc and gold^ or 
nine and silver, form a veiy active couibina* 
tion. 

Thirdly, By the same means that mnscubr 
motion is excited in theee trials, some of the 
■enses are remarkably affected, as ap^ara 
when tlie experiment is made on jiving aominls. 

The following simple and easily j^rfbrmed 
experiments will demonstrate these facts.* 

Take a live frog, ibd paste a piece of tin- 
foil on its back, and place it on a plate of 
zinc; form a communication by means of a 
fine clean copper wire between the zinon. and 
the tinfoil, and spasmodic convulsions will be 
immediately produced. 

Or procure a small flounder ; place it in n 
difti upon a slip of zinc, and lay a shilling, or 
other silver coin upon its back ; then,^ as in the 
former case, connect the zinc and silver, and 
strong muscular contcactions will be the 
result 

The human body, whilst undergoing certuiir 
chiraigical operations, or its amputated limbs 
have been convulsed by tlie* application of 
metals. But the living oninial Body may he 
rendered sensible of the action of metallic 
application in a harmless way, and both the 
senses of taste and sight may oe alfecled by it, 
but in difierent degrees according to the va- 
rious constitutions of individuals. ^ 

Let a man lay a piece of zinc iqxm liis 
tongue, and a piece of. tome otlier metal, as 
silver, under the tongM^pon forming the com- 
munication between these two metals, either 
by bringing their ouler edges in contact, or by 
tne interposition of some other piece of metal, 
he will perceive a peculiar sensation,^ iicconi- 
patiied with a sort of cool and subacld taste. 
The sensation seems to be more distinct when 
the metals are ol Uie usual temperature of tlie 
tongue. The siver or gold may be applied to 
any other part of the month, to the nostrils^ to 
the ear, or to other sensible parts of the body, 
while the zinc is applied^ to the tongue ; niicl 
on making the communication between the two 
metals, the taste will be perceived upon tlie 


the useful arts ; but the , 
ouparatua has totally changed the face of 
chemistry, and prolnises a speedy develope- 
roent of the hitherto roysterioiu nature of mag- 
netism. 

Many curious and interesting facts resulted 
from the researches of the aBove mentioned 
philosophers ; hut they ore by far too nume- 
rous to detail in this place ; the most important 
facts vvhic^i they establish, may be reduced to 
the following heads : 

First, That the passages of a small quantity 
of electricity through the nerves of any animal, 
occasions a tremulous motion or contraction of 
the contiguous muscles, and sometimes an ex- 
tensior. of the limbs. This elTect takes plaoe 
both ill living animals, and in suohaahaveBetft . 
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zinc touches the tongne in a small part, 
the silver in a great portion of its surface. 
, Instead of the tongue, the two metals may 
ulso be placed in contact with tlie roof of the 
mouth, as far back as possible ; and oil com- 
pleting the coinmnnication, the irritatiiyi will 
be perceived. 

In order to aflect the sense of sight by means 
of metals, let a man in a dark place put a slip 
of tin-foil n|mn the bulb of one1»f his eyes, and 
a piece of silver in his inoiitli. On completing 
the communication betwiren the spoon and (lie 
tin-foil, n faint flash of white light will appear. 
Tliis exiieriinent may 1^ performed in a more 
convenient manner, by placing a piece ojf zine 
between the upper lip and the jpinis, as high 
ii|i as possible, and a silver piece of money 
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ufmn the tongue j or else by putting u piece 
ei' silver high np in one of the nostrils, and a 
piece of zinc in contact with the upper part of 
the tongne ; for in either case the ffiisii of light 
will apiMsar whenever the two nietuls are made 
to communicate, eitJier by the immediate con- 
tact of their edi^s, or by the interimsition of 
other good conductors. 

It has been long asserted, that when porter 
is drank ont of a pewter pot, it has a taste 
^ff^rent from what it has when drank out of 
glass or earthenware. 

It has been observed, that pure mercury 
retains its metallic splendour during u long time ; 
but its nmtilgain with any other metal is sooo 
tarnished or oxidated. 

The Etruscan inscriptions, engraved npon 
pure leail, are preserved to this day ; whereas 
some medals of lead and tin, of no great anti- 
quity, are much corrodfi^. Works of metel, 
whose parts are soldered together h^ the in 
terposition of other metals, soon tarnish about 
the places where the different metals are 
joined. 

When the copper sheeting of ships is fas- 
tened on by means of iron nails, those nails, but 
particularly the copper, are readily corroded 
about the place of contrict. 

An account of the recent discoveries and 
experiments of Sir Humphrey Davy, which 
relate to this subject, will be found under the 
article Sheathing. 

Since (Ialvani*s discoveries, the action aris- 
ing from the combination of three conductors 
has been examined with great care, and with 
considerable success, especially by Mr. Volta, 
who discovered that the slight effect of such a 
combination may be increased to a prodigious 
degree by repeating the combination j for in- 
stance, it a combination of silver, zinc, and 
water, produce a certain effect, u second com- 
bination of anotlier piece of silver, another 
piece of zinc, and another quantity of water 
added to the Hrst, will irirrcaK the effect; the 
addition of a third conibination will increase 
the elfect still more. 

The apparatus now in use for Oalvanic ope- 
rations, is coininorily termed the Voltaic bat- 
tery. This instrument is variously constructed ; 
the powers of the original construction were 
fuund to be extremely limited, and tlie use of 
it is now almost cntiiely abandoned. On this 
account we shall here do little more than re- 
fer the reader to the eiigraiings of some of the 
earliest methods of fitting up the Oalvauie 
battery. The simplest luria of this iu<^frument 
is that to which Volta gave the name of 
“ corrome des iasses/* 

It consists of a row of w i>ie, or otlier glasses, 
containing salt and water, or any saline flaid. 
Into each of these one end of a metallic ore, 
consisting of a plate of zinc connected by a 
wire with a plate of copper, is plunged. These 
ores are so arranged, that the copper extre- 
mity of the first is in the same glass with the 
zinc extremity of the second, the cojiper of the 
second with thq zinc of the tiiiid, and so on 
in^^nlar order, as exhibited in fig. 1, Plate 

liiM method, as may be seen by inspection, 
was extremely incoiygiodious, and could not 
be constructed on such a scale as to obtain 
great power. Another method, which approx- 
imates much nearer to the power of the lucmern 


battery, is represented in fig. 9. Tiiis is called 
the Voltaic or Galvanic pile. It consists of a 
number of^ plates of zinc and copper, either 
round or square, of any size, and of an equal 
number of pieces of cloth, of the same form, 
but rather smaller. These last are soaked in 
salt water, or veiy dilute muriatic acid, until 
they are thorouglily moistened. The pile is 
then thus constructed. Place a phite of cop- 
per upon the table, then on that place a plate 
of zinc, and on the zinc one of the moistened 
discs of cloth ; upon this a second series of 
copper, zinc, ana moistened cloth in the same 
Order; proceed thus until n scries of fifty or 
sixty repetitions have been placed one upon tlie 
other, and the pile is complete. If now the 
operator nioisten both his hands with the sa- 
line liquid, and with a finger of one hand 
touch the boUoiii of the pile, and with a finger 
of the other the fop or upper plate, a slight 
shock will be felt at every repetition of the 
contact The preparation, however, of snch a 
pile, is a very troublesome operation ; and its 
action, even at the strongest, will ne\er suf- 
fice for any of the more brilliant experiments in 
the electro-chemical science. 

The most approved and the most iiuwerfiil 
form of the battery is that represented in fig. 
This consists of an oblong trough of dried ma- 
hogany, into which any convenient number of 
double plates of copper and zinc, soldered 
together, are united in regular order. 'I'lie 
intervening cells are nearly filled with the ai'id 
solution, and the action produced by < uimect- 
iog the two ends of the arrangenient together 
by clean copper wdre^ 

For the purpose of iiisiilafion, the connecting 
wires .'ire generally [lassed through two small 
glass tubes of about six inches long, and which 
are to be held in the hands of the operator: 
these are seen in tlie figure. The ends of these 
wires that enter the trougli, may be made fast 
by passing them tightly through a small piece 
of wood ficiiilv fixed into the extreme cells of 
the trough. The substance to bcopeiatid on 
should Im placed upon a jilate of strong glass. 

In fig. 4, is represeuted the inetiiod generally 
used for connecting a niiniher of these troughs 
together when great intensity of ai’tioii is re- 
quired : the conneccioit is formed hy a slip of 
ropper passing from the last cell of one trough 
into the first of that which is placed next to it. 

In fig. 5, is represented another method of 
lilting up the trough. Here the trough A is 
made of earthen ware, having partitions of the 
same material, and the metallic plates are at 
tarlied by screws .iikI nuts to a bar of wood, so 
fh II they may be iii'iiiersed and removed at one 
operation. The truughs are filled with dilute 
acid, and by uniting tnem in regular order, the 
apparatus may he enlarged to any required ex- 
tent Oil this principle, the great apparatus of 
the Iloyal InslitiiHon i;. constructed. An im- 
portant improvement has been suggested in the 
construction of the Vollaic apparatus by Dr. 
Wfdlastun, by which great increase of quantify 
is obtained without inconvenient augmentation 
of the size of the plates. This improvement 
consists in extending the copper plate 4’o ns to 
oppose it to every surface of the zinc, ns re- 
presented in fig. 6. A is the rod of wood to 
which tlie plates are screwed in (he usiial 
manner.^ BB tlie zinc plates connected a.« 
usual with the copper plates GC, which ara 
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doubled over the zinc plates, and opposed to 
them on both sides, any contact of the surfaces 
being prevented by pieces of cork*or^vood 
placecfnt DD. Dr. Wollaston, with a single 
pair of plates constructed on this principle, 
succeeded in fusing and igniting a tine platinnm 
wire. This is allowecl to be the most econo- 
mical and useful form in which tho Voltaic 
upimratiis has yet been constnictrd. 

The reader will now [wrcei\e that he may 
construct his apparatus of any size that is best 
SD'ted to the nature of the experiments which 
he has occasion to make. With a trough con • 
taining ten pairs of four inch plates, fitted up 
on the prinnplo last explained, he may safely 
roceea with the more coiumon expemnents ; 
ut if he wish great intensity of action, he 
should never have fewer than from 150 to 200 
pairs of soch plates in tlie liest possible state 
of action. 

Experience is the best guide with respect to 
the preparation of the tfiiid with which the 
troughs are to be filled ; bnt, in general, from 
one part of muriatic acid and sixteen parts of 
water, to one of acid and twenty of water^ are 
found to be the most convenient proportions. 
The acid and water should be mixed in any 
large earthenware vessel, and well stirred 
with a glass rod before the compound Is 
poured into the trough ; the cells should be 
filled to within a quarter of an inch of the top, 
and the upper edges of the plates wiped per- 
fectly dry witli a cloth. It may be necessary 
to observe that the action is always strongest 
at tlic first ; in which case the operator should 
study to apply it in the first instance to those 
experiments which require the greatest inten- 
sity of the Voltaic power. 

The must extraordinary plicnornena of a 
Galvanic battery are tiie chemical efiects and 
rhe modifications which are produced by it 
upon the bodies concerned, or upon such as 
arc placed in the circuit We shall here 
describe tlie simplest mode of exhibiting the 
principal of those phenoincna, namely, the 
evolution of gas from water, from whicn the 
nde of conducting similar experiments is 
easily derived. 

A B, fig 7, exhibits a glass tube full of dis- 
filled water, and having a cork at each ex- 
tremity. E F is a brass or copper wire, which 
proceeds from one extieinity of a Galvanic 
battery, and passing through the cork A, pro- 
jects within the tube, fl G is a similar wire, 
which proceeds from the other extremity of the 
battciy, and conies with its extremity G within 
the distance of about an inch or two from the 
wire F. 

Ill this situation of things, it will be found 
that bubbles of gas proceed in a ^ constant 
stream from the surface G of the wire which 
proceeds from the negative end of the battery; 
these bubbles of gas, ascending to the UjWer 
part of the tube, accumulate by degrees. Inis 
gass is the hydrogen, and may be inflamed. 

At the same lime the otlier wiie F deposits a 
stream of oxide in the form of a cloud, which 
accumulates iii a ii^reenish form in the water, 
or on the sides ol the tube, and is a perfect 
oxide of (he brass. Tlie wire P is discolou’.ed 
and corroded. If you interrupt the circuit, the 
pi eduction of gas and of oxiuc ceaiiA iinme- 
ihately. Coiiqilete the circuit, and the produc- 
liob of gas re appears. 


This production of gas may be observed even 
where die battery consists ofdbtmore than s.a 
or eight repetitions of silver, zinc^ and water 
In snort, if the power of the battery be soffi. 
cient to oxidate one of the wires of communi- 
cation. the other wire will aflbrd hydrogen 
gas ; both extremities of the wires wing in 
water. 

In this experiment it seems, that hydrogen 
is separated from die water, and is converted 
into a gaseous state by the wire connected 
with the negative extremity of the^ battery : 
whilst the oxygen unites with, and oxidates the 
wire connects with the positive end of the 
battery. If- }ou connect the positive end of 
the battery with die lower wire of the tube, 
and the negative with the upper, then the hy* 
drogen proceeds from the np|)er wire, and the 
lower wire is oxidated. 

If two wires of gold or platinum are used, 
the stream of gas issues from each, the water 
is diminished, and the collected gas is tbund 
to be a mixture of hydrogen and oxygen. It 
explodes violently. 

In die above described apparatus, a little 
hole must be made in the lower cork B, for the 
purpose of giving exit to the water in propor- 
tion as the gas is formed. 

The deflagration of metallic leaves by the 
Voltaic energy affords a very pleasing and 
brilliant display. The best method of per- 
forming experiments of this kind is to suspend 
the leaves to a bent wire, proceeding from one 
extremity of the battery, and to bring in con- 
tact with the lower edge 'of them a broad metal 
plate, having its surface polished, and being 
connected vvith the opposite extremity. The 
instant the contact is effected, the deflagration 
will commence. Gold leaf bums with a vivid 
white light, tinged with blue, producing a dark 
brown oxide ; silver leaf emits a brilliant 
emerald green light, and leaves an oxide of a 
dark grey colour. 

If a fine iron wire be connected with one 
end of u powerful battery, and its end be 
brought into contact with tlie surface of some 
mercury connected vvith the other extremity of 
the battery, a vivid combustion both of the 
wire and the mercury r«»Hults, and a very bril- 
liant effect is produced. When a fine^ xteel 
wire of inmlerate length is interposed in the 
circuit, it becomes ignited, and may be fused 
into balls. Small bits of phosphorus, gun- 
powder, &c. may be readily kindled by a oat- 
tery of moderate power. 

With the large apparatus at the Royal Insti- 
tution the most striking effects have been pro- 
duced. When pieces of pointed charcoal, 
connected with the opposite extremes of the 
battery, were brought to within tlie thirtieth or 
fortieth of an inch of each other, a bright spark 
was produced, and more than half tlie volume 
of charcoal was ignited to whiteness : when the 
points were withdrawn from each other, a con- 
stant discharge took place through the heated 
air, in a space equal to at least four inches, 
prodnding a most brilliant ascending areb of 
light, broad, and conical in form in the middle 
When any substance was introduced into this 
light, it instantly became ignited; platina 
melted as readily as wax in the flame of a 
candle; quartz, the spphire, magnesia, lime, 
all entered into fusion ; fragments of diamond, 
and points of charcoal and plum bago, rapidly 
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difRppeaKd.*and seemed to evaporate in it, 
even when the connexion was main in an ex- 
hansted receiver. 

When the poles or extremities of the Vol- 
taic battery are connected bv a steel wire, it 
becomes magnetic ; and if by n platinum or 
other metallic wire, that wire exhibits niime- 
roos magnetic poles, which attract and rml 
the common magnetic needle. This was nrst 
discovered by Professor Oersted of Copen- 
hagen. See Magnetism. 

Bat by far the most important discovery 
hitherto made by the application of Galvanism 
was that of decomposing the alkalis. 

The honour of this discovery belongs to Sir 
H. Davy. He found that a thin piece of potash, 
or soda, slightly moistened by exposure to the 
air, ana placed between two conductors of 
platinum, proceeding from the opposite poles 
of the Voltaic battery, was onickly resolved 
into a metalline substance hignly inflammable, 
which appeared at the negative surface, and 
oxygen gas, which was evolved at the positive 
surface. This new metal will be found 
described under the article Chemistry. For 
the information of those who may feel de 
sirous of trying this interesting experimenty^ it 
may be proper to remark, that a battery of 100 
pairs of three or four inch plates will be found 
sufficient for the purpose. The apparatus 
should be excited by a weak acid mixture, of 
about one part of good tnuriatic acid to thirty 
parts of water A plate of silver or platina 
oeing connected with the negative side of the 
battery, a thin piece of pure potash or soda 
must be placed upon it, and a platina or silver 
conductor proceediug from the positive side of 
the battery, is then to be brought in contact 
with the upper surface of the alkali, which 
soon fuses at the points of contact ; metallic 
globules soon appear near the negative sur- 
face, and gradually increase in size, until a 
crust of alkali begins to form on their surface : 
at this moment they must be remoied by the 
point of a knife, and instantly plunged into 
naphta. This experiment requires very great 
care to insure sticress, which a trifling varia- 
tion in the power of the battery, the purity of 
the potash, or the moisture of the atmosphere, 
m^ prevent. 

Before quitting this subject we would intro- 
duce some remarks on the eflert of this won 
derful agent on the animal system. This, wt 
think, cannot be rendered more intensely in- 
teresting than by subjoining tbe following ac- 
count of some successfully couductt d experi- 
ments by Dr. Ure of Glasgow, on the body of a 
man of the name of Clydesdale, who was exe- 
cuted at Glasgow for muider. 

The subject of these expennients, says Dr. 
Ure, was a middle-sized, athletic, and ex- 
tremely muscular man, about thirty years of 
age. Ho was suspended from the gallows 
nearly an hour, and made no convulsive strug- 
gle alter he dropped ; while a thief, executed 
alony with him, was violently agitated ibra 
considerable time. He was brought to Uie 
anatomical theatre of our university in about 
ten minates after he was cut down. His lace 
had a perfectly natoral aspect, being neither 
livid nor iamefied ;gpnd there was no dishxia- 
tion of his neck. 

Dr. Jefiray,^ the distinguished professor of 
anatomy, having on the preceding day re- 


quested me to perform the Gblvanic experi* 
ments, I sent to his theatre, with this view, 
next morning, my m'^nor Voltaic battery, con- 
sisting of 270 pairs of four-inch plates/ wi^ 
wires of communication, and pointed metallic 
rods with insulating handles, for more 
commodious application of the electric power. 
About five minutes before the police officers 
arrived with the body, tbe batteiy wm champed 
wHh a dilute niti^sulphuric acid, which 
speedily brought it into a state of intense ac- 
tion. The dissections were skilfully executed 
by Mr. Marshall, under the superintendence of 
th^rofessor. 

JEhyi. 1. A large incision was made into the 
nape of the neck, close below the occiput. 
The posterior half of the atlas vertebra ^s 
then removed by bone forceps^ when the spinal 
marrow was brought into view. A profuse 
flow of liquid blood gushed from the wound, 
inundating the floor. A considerable incision 
was at the same time made in tbe left hip, 
through the great gluteal muscle, so as to bring 
the sciatic nerve into sight ; and a small cut 
was made in the heel. From neither of theso 
did any blood flow. The pointed rod, con- 
nected with one end of the battery, was now 
placed in contact with the spinal marrow, 
while the other rod was applied to the sciatic 
nerve. Every muscle of the body was imme- 
diately agitated with convulsive movements, 
resembling a violent shuddering from cold. 
The left side was most powerfully convulsed 
at each renewal of the electric contact On 
moving the second rod from the hip to the heel, 
the knee bein^r previously bent, the leg was 
thrown out with such violence as nearly to 
overturn one of the assistants, who in vain at- 
tested to prevent its extension. 

Eiep, 2. The left phrenic nerve was now laid 
bare at the outer eage of the stemotht/roideus 
muscle, from three to four inches above the 
clavicle; the cutaneous incision having been 
made by the side of the sternncleido mas- 
toideus. Since this nerve is distributed to the 
diaphragm, and since it communicates with the 
heart through the eighth pair, it was expected, 
by transmitting the Galvanic power along it, 
that the respiratory process would be renewed. 
Accordingly, a small incision having been made 
nnder the cartilage of the seventh nh, tlie point 
of the one iosiilanng rod was brought into con- 
tact with the great head of the diaphragm, 
while the other point was applied to the 
phrenic nerve in the neck. This muscle, the 
main agent of respiration, was instantly coo- 
f racted, but with less iurce than was expected. 
Satisfied, from ample experience on the living 
body, that more poweruil effects can be pro- 
duced in Galvanic excitation, by leaving the 
extreme communicating rods in close contact 
with tlie parts to be operated on, while the 
electric cliaiu or circuit is completed by run- 
ning the ends of tbe wires along the top of the 
plates in the last trough of either pole, the other 
wire being steadily immersed in tlie last cqll of 
the opposite pole, I had immediate recourse to 
this method. The success of it was truly won- 
derful. Full, nay, laborious breathing, instantly 
commenced. The chest heaved, and fell ; the 
belly was protruded, and again collapsed, with 
tbe relaxing and retiring diaphragm. This pro- 
cess was continued, without interrnption, a 
long as 1 continued the electric discharges. 
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fn the judgment of many ecientific gentlemen 
ivbo witnessed the scene, tliis respiratory es<> 
periment was perhaps the most striking ever 
made with a philosophical apparatna. Let it 
also be Kmemoered, that for Tull half an hour 
before this period, the body bad b^n well nigh 
drained of its blood,' and the spinal marrow 
severely lacerated. No pulsation could be 
perceived meanwhile at the heart on wrist; bat 
it may be supposed, that but for the evacuation 
of the blood,— the essential stimulus of that 
organ,— this pbenomenon might also have oc* 
curred. 

Exp, 3. The siipra-orbital nerve was laid 
bare in the forehead, as it issues throngh the 
supra-ciliary^brnifieR, in the eyebrow : the one 
conducting rod being applied to it, and the 
other to the heel, most extraordinarv grimaces 
were exhibited every time that the electric dis- 
chan^s were made, by running the wire in my 
band along the edges of the mat trough, from' 
the 220th to the 27'Oth pair of plates : thus fifty 
shocks, each greater than the preceding one, 
were given in two seconds. Every muscle in 
his countenance was simultaneously tlirown 
into fearful action; rage, horror, despair, an- 
guish, and ^[hastly smiles, united their hideous 
expression in the murderer’s face, surpassing 
far the wildest representations of a Fuseli or a 
Kean. At this period several of the specta- 
tors were forced to leave the apartment from 
terror or sickness, and one ||^ntleman fainted. 

Exp, 4. The lart galvanic experiment con- 
sisted in transmitting the electric power from 
the spinal marrow to the ulnar nerve, us it 
passes by the internal condyle at the elbow : 
the fingers now moved nimbly, like those of a 
violin performer ; an assistant, .who tried to 
close the -fist, found the hand tp open forcibly, 
in spite of his eftbrts. When the one rod was 
applied to a slight incision in the tip of the 
fore-finger, tlie fist being previously clenched, 
that finger extended iiistontly; and from the 
convulsive aritation of the ann, he seemed to 
point to the difierent spectators, some of whom 
thought he hod come to life. 

About an hour was spent in these opera- 
tions. 

GAMBOGE, is a substance obtained from 
the stalagmites canibogioides, a tree that grows 
wild in the East Indies ; from which it is had 
by wounding the shoots. It is brought here in 
large cakes, which are yellow, opaque and 
brittle. With water it forms a yellow turbid 
liquid used in painting. In alcohol it is com- 
pletely dissolved. If taken internally it ope- 
rates violently as a cathartic. 

GAME, in general, similies any diversion or 
sport that is performea with regnlarity, and 
restrained to certain rules. ^ 

Games are usually distinguished into those 
of address and tliose of hazard. To the first 
belong chess, tenuis, billiards, wrestling, &c. 
and to the latter those performed with cards 
or dice, os back-gammon, ombre, piqne^ 
a hist, &c. 

Games, in antiquity, were public diversions, 
exhibited on solemn occasions. Such, among 
tiie Greeks, were the Olympic, Pythian, Isth- 
mian, Nemsean, &c. games ; and, among the 
Romans, tlie Apollioarian, Circensian, Capito- 
line, &c. games. 

Among the Romans, there were three sorts 
el* games, viz. sacred, honorary, and ludicrous, 
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Hie first worn instituted imniedhitely in lui»« 
our of some deity or hero ; <4^^irhioh kind were 
those already mentioned, together with the 
augostalesf florales, ralatini, 8^ Hie second 
class were those exhibited by private persona 
at their own expence, to please the people ; 
such were the combats of gladiators, the scenic 
mines, and other amphitheatrical sports. The 
ludicrons games were roach of the same nature 
with the games of exercise and hazard amon^ 
us : such were the ludiis trojanus, tessene, tali, 
trochus, &c. 

Game. It is a maxim of the common law, 
that goods of which no person can claim any 
property belong to the king by his prerogative, 
lienee those animals fere natane, which come 
under the denomination of game, are styled in 
our laws his majesty’s game ; and that which 
he has he may grant to another j in consequence 
of w^Ji another may prescribe to have the 
satne;%ith|iai such a precinct or lordship. And 
hence originated the right of lords of manors 
or others to tlie game within their respective 
liberties. « 

For the preservation of these species of ani- 
mals ; for the recreation and amusement of per- 
sons of fortune, to wbomethe king, with the 
advice and assent of parliaiiient, has ^nied 
the same ; and to prevent persons of inferior 
rank from misemploying their time, certain acts 
of parliament have been made. The common 
people are not iniured by these restrictions, 
no right being taken from them which they 
ever eqjoyed; but privileges are granted to 
those who have certain qoalifications therein 
mentioned, which before rested solely in the 
king. 

GAMING, the art of playing or practising 
any game, particularly those of hazard, as 
cards, dice, tables, &c. 

The laws of gaming are founded on the 
doctrine of chances. ^ 

De Moivre, in his treatise De Mensiira 
Sortis, has computed the variety of chances in 
several cases tliat occur in gaming, the laws of 
which may be understood by what follows. 

Suppose p the number of cases in which an 
event may happen, and q tlie number of cases 
wherein it mav not happen,.both sides have the 
degree of probability, which is to each other 
as to q. 

If two gamesters, A and B, engage on 
this footing, that if the cases p happen, A 
shall win; but if q happen, B shall win, 
and the stake ho a; the chauce of A will be 


pa qa 

^^^-ond that of B— ; consequently, if they 

sell the expectancies, they should have that for 
them respectivelv. 

If A and B plav with a single die, on this 
condition, that if A throw two or more aces at 
eight throws, he shall win ; otherwise B shall 
win ; what is the ratio of their chances ? Since 
there is bat one case wherein an ace may turn 
Ip, and five where it may not, let az:l, and 
KzS, And since there are eight ^ows of f he 

die, let fC=8; and you hate^ 
na6» — 1 , to — 1 , that is, the chance 

of A will be to that of B, as 663991 to 
10166526, or nearly as 2 to 3. 

A and B are engaged at quoits, and alter 
playing some time, A wants 4 and B 6 * but B 
18 so much the better gamester, that his chance 
against A upon a single throw would be as 3 
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to '2] wliat is Uio liilio of tlit ir rluinces'^ Since 
A wnnts 4, mid 15 0, the fijiiiiu* \vill be t iicUd 
•it nine Ihrows: tlu n-lon* raisi* «-|-4 to the 
ninth povvi-r, ainl it^vill fw* + 

/j'i 4 . SI 4* + !■>« rtf' 4* + rtf" -'A to 
H4rt*4'’ -|-;5<>rt V/' + 4 call 3, and 

42, and \oii will liaxc (lie latio of (hances in 
uuirib(Ts/\ i/. irj0()77 to 

A and 15 play a( tpioits, and A can yjive 
15 2 in 3, what is the ratio o( (heir chances at a 
.single (hrovv / Suppose (he chances as z to J, 
and i.iise s 4- 1 to ilsciilir, which will b(* c** 4" 
32- 4- 3r 4-1 Now, SUM e A could {(ive 15 2 
out ol'3, A niiKht nnd<'it4ik(' to win tlin'c throws 
riinnin» ; and, conseipipnlly (he chances in this 
eaip will he as to 32'-^ 4“ 3^; 1- Hence 
z' — 3jf' 4-32 + 1 : or, ‘iz' = 2‘ + 32*^ + 82 
+ I. And thenloic, z*^/'J~z + 1; and 

coii.seijiiently, z — ^ The chances^ 


I he re loro, are 1, and 1, respecti\ely. 

Suppose T ha\e two Wrii^ers depending, in 
tlic first of which I I).'i\(; 3 to 2 the host of the 


lay, and in the sj-cond 7 to 4, whfit is the ]>ro- 
bahilitv 1 win IihIIk* 

1. Tlie piohiihility of wiiiiiiii;' the (irst is 

that is till' n imher of chances I lia\e b 

win, di\ ided hy the iiiiinher of ehances, the 
prohability of winning the second is there- 
fore, niiiltljdying these two fractions togidher, 
the piodiict will he Jjt, which is (he prohiibiiity 
of winning both. “Now, this fraction being 
siibtiMfted from 1, the reinaindcr which 

is (he prohability I do not win holli wagers: 
tlieivfori* (lie odd.s against nu' arc 3-1 (o 21. 

2. If 1 would know wdiat (he jjrobahilily is 
of pinning ilie first, and losing] the second, I 
argue thus: (he prohability of wiuiiiog (he first 
is (he piohahility of losing (he setond is 

then fore niultij>l} Ing i| b} (he pi(/dinl 
i-] will lie the jirob.ibility of my wiiiiiiiig (be 
fust Sind losing the seeond ; wliieli being sub- 
trsicted Iroiii I . tin re will reiiiaiii wliieh is 
the piobabilitv (hut I do not win the fii.st, and 
at (lie same time lose the se< oiid 

3. If 1 world know what (he piobsibility is 
orwiiiiiiiU', (he si'Miiid, and a( the same liiMe 
losing (be liist, I i\ Mms ; (lie probahildy o' 
wi'iiing (In se(o,.-i isy|, (he probability ol 
l.iMiU’ liie (list is ■ Miere/oie iiiiiltipK ing these 
(wo iViii (ions ro;;eilier, t)ie prodm t is tin 
piolMhilily 1 win lii(' .second and ;dso lose the 
fiisl. 

I. Iff would know' what the ]llohahll3^ is of 
losing holh wagers, F s.(\, (1:« probah'oty of 
losing til' liist is and (he piohahiliiy of 
losing III " ‘Olid ; then lore, the probability 
of losing them 'noth is -s , whicli being sul 
traded (lam 1, (here n mains 1^- (hereforc tin* 
odds e ■ hing liolli wageis 17 (u S. 

'Jills w!i\ I i t atoning IS 'ijiplicuble to the 
b,';.pMriig 01 Jailiii., of any iweiits (hat may 
i.ili under eons ih i.ilion, 

CAAniOMNC, aiiiotig si .linen, denotes 
< vend turn.s ol 'i'*[)e (ah« u lonirl tlie how split, 
and reeved fhrongh holes in km es of (In- 
head, (or (he gre.'der secmlfy oi’ the how- 
SJMfit. 

flAA'PtU in miisie, (lie nai'ie !!i\(.n to (he 
vde laid down hy (4uido, and (o (he nob s of 
which he applied the monos\I]ablc.s tf/, /c, 


nii^fa, aoty hi. Ila\ing added a note below 
the lowest tone ol the ancients, lie adopted for 
its sign,' the gamma, or (hhd letter of (In* 
(Ireek alphabet; and hence his mmI w'us 
afterwards called gaiiimal. This gariunut coh 
sisted of twenty notes, viz two o(tn\es and a 
iiiaior-sixth. The first oetnve was d.sliii 
giiishid hy capital hdlers, as (1, A, 15, tsc. (1 ■ 
si'Cond hy .small Icib'rs, «/, rt, 4, tkc. .and the 
siipermim<‘rary hy double lelters, as c/y, rrrr, 44, 
Jt-c. I5y the word gammut, wc now-gencrally 
understand the whole exi.sling .scab: and to 
learn the iinnn's and silimtions of its dificreiit 
nole.sis to learn the gammut. 

(IAN(», ill .sea allair.s, a select mimber of 
a ship’s cre.w' appointed on any junliciilar .s(*i- 
Aice, and conmuindcd hy an ollicer Hiiitable to 
the occasion. 

Qs.'sohoard i.s a plauk with sevi'ral .steps 
nailed to it, for the ccui\ eiih-iice of walking 
info, or out o( a boat upon the .slmre, where 
the water is not deep enough to float the boat 
close to the* landing jilace. 

OANtHtKNK. See Si iujkrv. 

GANTLKT, or (.iAUNTjariT, a large ki.... 
of glove made of iron, and (he lingers cm ere d 

with small iilate.s. It was fo rly -oni liy 

cavaliers, wlien armed at all points. 

GANTliOlM'j, ill sea aflair 
nounced gantlet, is a rare which a erimiiial is 
.seiiteneecl to run in a \e.ssel ol war for felony, 
or some other heinous olVeiice. 'I’he whole* 
.ship’s crew is disposed in two rows, sfamlMig 
face to f.ice on lioth sales the deck, each pc'i- 
soii being fiirnislieci with a simill twisted coid, 
having two or three' knots in i( ; (lie dehnepu nt 
is (hen strippivl naked ahme (he waist, and 
obliged (o pa.s.s foivvaid beluecn the* two lows, 
u certain miinhei of times, larely cMeediii'g 
Miree, during W'liii h, e^cry pci son is c*i>|oii'e<I 
(o give him stripes as lu ions Jilong : tins i.> 
c'atled I'limiiiig the gjinflel,” and is .seldoiu 
iiillicled hill ior crimes wliich c‘\cile gc m i .1 
aiilipalhy anuuig the. sciimen. 

Cl VOL delirt'ry. By the law ol Ihe l.iml, 
(hat men might not be long det.iimd in juisnn, 
hut might receive lull Jind '-pi c d\ jnsfiee, « om- 
iiiissioris of gaol-cl'-lix ei v are issued mil, cli- 
rcifed to two ol Ihc )iid.gi s. and llu cleikof 
:iS 8 iz« .«sso< i.ile ; h\ viitiie of winch commis 
sion, thc’y have power to Iry eveiy piisoncr in 
Ihe gaol c ominilted tin any ollinc e wlialsm ver. 

Cl AIJC3NIA, a gemi.s id llu* nioiiogyiiia 
order, ill the di;d c iudria c hiss of plant and 
HI (III iiatur.d UK tl.iiil laiikiiig under the I'^^lli 
v-rder, bieoines. 'riji re :iie three spei ies. 

' '• m!*.iignslaii:i is a (n e of gri at elegance, 
a. id piuduc'iiig til iiiosl pleasant fruit of any 
yet known. 

OARDLM'V genus of (he peidandna 
me _ Jiiii c l.isN ’ rdi-r. 'I'lieie :ire ITi 

species. « liiellv sbriihs of (he Ca[ji* and Japan. 
They an* known m oie stoves by the name of 
Cape j.i.smin amt sin f them aie highly 
oniameula]. 

GABDENJNd. 'J’his art .so uidiiral to 
man, and .SCI conducive to flu* lomfoits and 
luxuries of lile, m.iy properly he dixub-d into 
two branches; praclie.d, and pictnivscjue oi 
landvsca,' e gardening. 

A garden, rropc'ily speak m^;, is a mu. ill .spo( 
of gruiind atlaelied to the house. As Ihe Iioiim' 
is itself cl regular .iiicl I'uiiiird ohji el, .so we 
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natiir.'illv .sonirtliin^ of tlu* same regu- 

larity in tliis ap]>etj(l;<ge. N«*atiK*s.s <uo is one 
of the chief eiiellencies of a ganleu-'* and this 
i.s loiin^l to he wliutly iiu’oii.sisfent \\ ith a rage 
lor the pietiires(iii(\ 

Tlie situation ot a gurdeii should l»e dry. hut 
rather low tliiiii high.tind ns iniuii sheltered as 
r.uj he from the norlii and e.-i-vt iiids. These 
uoints of^^j^nipass should be guardcul against 
oy fences : by n wall of at least 

ten fee^J|R; .lower vValls do not answer so 
well fi^^k4r(‘es. A garden should be so 
situateo^^hat it may be as imirli warmer as 
possible nkan the gonernl temperature of the air 
IS without, or o«iglit to be made warmer by the 
rimr mid subdivisic.n fences. ' . 

'ri... t .1 r- t^DS 


would ne \tMy useful, and so, il l.irge and 
lung, a cross wall («r t\co migiiC he ad* pled, as 
giving oppoitimity ibr the eulti\:i(iou of imue 
trained Iruit-trees; and if there is tiny idw uf 
forcing fruits, these int^rsecttng walls, ranging 
■ast and w'est, are . t (as .situateci 

within the riiig-ffiicejj^i ’dwilh ihies, 8a*. 

The best frui|tjbj||||^ prepaied for 

peaches, iie<^ (ara|MH^t!icotfl, or vines and 


figs, the trees 
(if the leaf is'J 
Oetoher, or ai^|i 
middle of Deqfj) 


^eur d»8idciK*.e there 
Hilt tkb latter paid ol 
H M ian be. 11 the 
BjEebruiiry is tiu ii 
Mr plant all vainter, if 
time to w urk 
mr; n^y do, or oven 

"older Uian two 
except in tint* 


It can be avoided, because crops come ifc qJW 
and plants do not .stand the winter so 
such a .situation. A garden with a northel^ 
a.spect ha.s, Iiowove.-, its advantages, being" 
cooler Ibr some siiiumiT prodiiction.s. 

'J he soil that suits general cultivation best is 
il loiun, rather red than bl.ick. I'he worst .soil 
is u cold heavy clay, and the next a light 
‘«;iiid ; a moderate clay, however, i.s better tliiin 
a light soil, I hough not so pleasunt to work. 
It the .soil i.s too poor, too slronj*, or too light, 
it is to he iinptovtd without delay. I^iet it first 
he broken and ch aned of all riihhi.sli, to a re- 
gular level depth at bottom us well ns at top, 
.so as to give iiill eighteen, inches of working 
mould, if the good .soil will admit of it; none 
that is had .should Ix' thrown up for use. This 
rule of hottoui hwellirig is particularly neces- 
.•i.iry when there is clav below, as it will secretly 
hold up wet, which sliould not stand in any 
part of the garden. When a piece of ground 
is cleared it would he of advantage to have the 
wliole thrown into two-feet w'ide trenches. 
TJiere i.s thi.s advantage of a deep staple, that 
ill the nillivation ot it the bottom may he 
hrought to the top cveiy otlicr year, by double 
tieiiching; and being (Inis leriewcd, le.ss dung 
will do, anil sweeter vegetables be grown. 

The aspect of (he wall designed lor the best 
tiuit.s may he full south ; or rr.tlier inclining to 
(he east, by which it vv'ill catch the sun’s rays 
:it its ri.se, the cold niglit-dew.s he earlier <lis- 
sipated, and (he scom lung ruy.s of the afternoon 
sun are sooner oil. IJv tlni.s having the walls 
of a girdeii not directly to (he four points, the 
north wall is greatly advantaged ny having 
more .sun. 

Tlie horder next thi.s wall .sliould ho of very 
good eartli, uhout two feet deep, rising a little 
towards the wall. A free modeiate loam, or 
.some fresh maiden soil, not too light, is iiecvs 
-ary to make the hordc'is [norni.sing good : and 
in orde r to this, if manure i.s m ces^ary, let it 
rather he (hiil of roited \ eg lahih's, c»i (tnf, with 
a small (|U)n([ry of wcx^d aslus . to. the loots 
ol tiui(-(t(e.s i.liOiild not meet vill: ninth (lung, 
at le.i.st oi horsi s • lh.it ot' cows is tin* best, or 
(h.it ot sliec p or Iiol,.s w .11 do well rotted, well 
mixed, tvc. being w^ rked in the borders as 
long as possible beleri tie tucs aie to be 
pi. lilted. 

II a gardi n is Iar;',e and si|,: iie, a .second 
boiitli Wfill, rumiiiig do\Mi (he middle t»f it. 


apricots, penthe.s, 

fiieight of the wall ; 
though Tor the small e^l^ Soris fifteen or .<iv 
teen feet will do. As the larger ai>ricot.s, how- 
ever, grow freely, and do uot well endure the 
knife, they ought to bav« twenty-live feet nl 
lowed them. This ia fofa wall of nine nr ten 
feet high ; if higher, the distance may be le.ys, 
and if lower, the contrary. Fig-lrec.s reipilre 
as much room as the aoricot, or rather more ; 
as they grow freely, and are to extend without 
shortening. Thougn otlier trees are best phiiiti'd 
in October, the fig .should nut be till Mnreii. 

The intei mediate spaces between peaehe.s, 
nectarines, and apricots, may have a vine, a 
dwarf cherry, or currant or goo.seljerry tree of 
the early sorts, a.s the snioolh green and small 
red, to come in early. Kul wherever giapts 
ran be expected to ripen, then- let a young 
plant, or cutting, he set, lluuigli the space 
.shoiikl ho confined; for the vine, freelv as il 
shoots, bears tlie knile well (o keep if williin 
hounds. If (he wall i.s high, the cherry i r 
plum may he hiiit-.standard.s ; which Im ing alter 
a while kept above, will he more out oi (iie 
way of the ptineii):il fret .s : tlinngli riv'..ufs in ly 
be trained so as not to iiiteilere. Some lia\e 
planted iiall-st.indanis of the same kind offiiiit 
as the dwart.s ; hut which ever mode is adopted, 
let the iiiteriiu'dlate tn-rs In- pinned uwaj 
below in gimd time, in ord« r (o aeeoininoil.ite 
the principals freely as they mount ami extend. 

Plums, cherries, and peai.s, may ueenpy the 
other walls ; the tvvo foimor at about til teen, 
feet, or It may h,; twenty feet a.sunder. (Mu i- 
ric**, exiepl (lie morelhi, will not do W(dl m a 
lull north aspect ; but any .soil of phim (lalher 
:i late one) .nid .summer pc.irs, and idso isul- 
Irce.s, will, if you choose to lr..iii them. M'luie 
should always hi .soiiu* eiiiiants fUul : bi r- 

rii s in an e.i^t .md nmtii situ.i* < .it sl.e di'. 
tance of elidit (let, wlieie tin y wdl be r.'-il) 
in.itted. w hen ii[)e, to cutiie In l•l(t ,'»s(h(''ber 
No'i’iiiher, or perluii'.-. Dei i ml'cr. I’e.n-f.. i-s 
of lire growth aie liaidK to be j I v'll' n, 
tolerable coiiijjass on low bii 

t( iiipted, .should h:i\e atlea‘.t (In 
lilt III. The best soils of v\ in(<* 

,1 soiitheily wall (o ibitUi (ben 

piove them in si/e .mdllavom '! I:e g..' I< 
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of a houRe in well adnpted for a pear-tree, as it 
allonlH room, whicli they re<iinre. Apples 
ma)^o on a wrII (and if any on a ^ood wall, 
let ill)e the f^olden pippin,) >et the practice is 
seldom adopted. For lurnisliim; walls choose 
trees of moderate wood, youn^, well rooted, 
clean, and lu althy. 

When (he planting' of a garden is finished, it 
is a good wrty to have taken, with 

(fie name of every pe* rnaVked on it 

in their place, to bc sorts when 

Here it may be any ever- 

green hedges 

in^form, if so 

and a siiialler^one 

fence, or sub-division, may 

of elder I'udings, K(uck in at t^ 

which may be kept 'mt within beftntdr.'' ' 

A wdde* border next (he south w^all, as was 
said, is be.st for (he trees ; and moreover for 
(he many uses that may be made of it for the 
Ninaller emiy, or late tender esculents, and a 
tew early caiilillowers. For the sake of a 
pleasant w'arrn walk in spring, to have the 
.vcjiiili holder narrow may be desirable ; but on 
no aeeomit let it he Ics.s than six feet Take 
rare that this walk is not sunk too much ; and 
(hat it liaie a bottom of good earth, as deep as 
where the trees are planted. Let the body of 
gravel he thin, and then the roots of the trees 
will bc admitted to run properly under the 
walk, and find whoh'.some nourishment; where, 
if tliry were stopped by rubbish, they would be 
apt to ranker and disease the trees. 

The niiiuher and breadth of the walks must 


rately fine ; if li((h, some small stones, or lub 
bish of any kind, may be laid in fiist, and 
rammed dowm level with a broad rammer: but 
do not spare fi»r a little expem e, ifgravil c;ni 
be had, us a tliick coat of line gia\el will 
bear relaying, or turning o\er, to retresli if oc- 
(asionally in the spring. As the gravel is laid, 
let the operator neatly rake the larger part^ 
down to tlie bottom, leaving a in 

a stiirill degree convex, «. e. !»ul 

ficient to throw oil* wet; walks very 

high in the middle are unpleasant tc^JbMli eve 
feet, and cannot be so well rolledland k( 
in order. 

When deep walks of gravel are de.signeii, 
^rCbe sake of (he uionld dug out of the alh vs 
pi^^oafd be foreborne, and laid thin, if any 
brfe intended to be planted near the edgo : 
if ' tlie roots of (lees have not a good mjiI 
l^k ike into, when they reach (he walks, (lu v 
Wft not prosper. In laying gravel viTy tliit k 
a good way to do il at two courses ; (he 
of which may be rough, as it comes from 
tfie pit, yet still raking tlie larger parts down 
and then raiiirniug or treading it ; and the las 
course should be all of screened materials. 

It is best to lay a lew yards of gravel only ;• 
ntime, before rainiTiirigur trending ; nfb'r wliici 
it may be necessary to go over it with a lint, 
iron rake, tooth and back ; and (hen a whole 
walk being fiuish<‘d, it nlioiild be repeatedly 
pressed with a nioderatel} heavy roller; and 
Qj^in soon after the next rain tliut fidl.s. Tims 
will the walks become nicely level and firm, in 
which their excellence consists. 

Grass walks may an.Svver where gravel is 
scarce; bnt the latter is in all reopecls pie- 
ferablc. 

Camomile has been used also to form green 
or carpet walks, planting it in sets about nine 
or ten inches asiimicr ; which naturally spiead 
ing die runners are fixed by walking on (hem. 


in a mea.suri be determined by the quantity of 
allotted ground ; exceeding in these particulars 
where there is room. Ibit 1‘evv and wide walks 
are belter than iimny niid contracted. 

If the ground is laid out in autumn, defer the 
making of the walks till spring, when the earth 
will be settled, dr.ivcl laid towards winter 
would bc disturbed by t;i» fiost, and the ne- 
» es.snry work aboul ?' « quarters and borders. 
Hut whenever made, tli.j gard' ii ought te he 
brought to an exser level, or .slope; then the 
walks ^l^^uld he .^liimpt, keeping iV (ops of the 
stumps very level (a.s guidc.s) to the tine pilch 
of the miurtei s by a light line, made of good 
hemp, that will bear ))ulliiig dght. Proceed to 
take the eartli out of the <il' -vs about eight 
iiiche.s deep, v, liiili may be tlirovvn towards 
the middle of the quarters, to give them a small 
convexity, v.liuh makes them look well. 

Kake ill*' ii)ttom «»r the vv.dk level, and lay 
the gravi i to within (wo inches of the top of 
(In- '■tniiips. The 1 will si (tie a litlU*, but 


or rolling. 

Sand may be adopted for walks, and there is 
a binding .sort of it that do<s very well ; hut lay 
not any of it too thick, as it is the less firm for 
it. Drift sand is a good substitute lor gvavi I. 

Coal-aslies streweil thinly in the alleys are 
bititr than nolliing, as they at least seive (n 
keep the feet dry and clean. Se.i~.shells iii.iki’ 
vriv good walks. 

All trees de.signcd to be planted ate to be 
thos.cht of before winter. Those of the wall 
have been spoken of; ami as to stand, irds, (lu-y 
mus* have a fair depth ot good soil to grow in ; 
for it .should be renieniben d, tlial tree-roofs in 
a pvi *en are prevented fK.m rmining over the 
siirtare, .is they do in -in umlistiirbed oichaid. 
U is uecc^'-ary that some (Million should be 
used nut to dig tin- un uiid too near and too 
deep aboiu ga.d«*ii trees le;d loosening the 
roots till \ simuld out b. able (o stand tlio 
wind; nnd because the ncerer the suilaei'any 
root grows, the more and « I'oicer fruit the tree 


the walks .^houM alw.iys be about three or four 
iiiejits at their edge, below tliii (piarters, or 
(lir-se will hav^ a ll.it, and also a mean ap- 
pei: ranee. 

Sf edgings are to he made, in order to sepa- 
r.Je between the earth and gravr], e.specially 
:f of .stone, or wood, or box, (hey should he 
doo» fii'sT, and they will be a good rule to lay 
tin- h'TX hv 

II y« il have ph iity vf gravel, lay it mode- 


bears. 

But the fewer .standard trees in a garden the 
better, ns (hey take up innch room, and by 
their shadi* pii vi'iif (he proper growth oi’ vege- 
tcibles that are near ttiein ; so that if a gaiden 
is .small, tlu rii .should be no tree.s except those 
of the wall. 'I’lie ra.se is dill'ererit where there 
is ample room; and the blo.ssoms of Iruit-trees 
(apples particularly^ are so delightful, that if 
they prwuced iiotliiiig for (he palate, (here 
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v.oiiM ]>i* 51 niidicit'iit indiirenient to plant them 
lor ornament ; but le( them be dwarf^tiuidanls 
in prelerenre to esp:i1ier.s. 

i)^^^ar^•-stnn(1a^ds occasion less trouble to 
kc<‘p tlicrn in order than espaliers, and aie 
penerally inoj*e prod.nctive ; lor espalier trees 
5ire seldom nwina^ed well, and thus sippear iiii- 
sijjhtly ; at. best they are .stilt' and formsd, nnd 
ohsfriK f the siglst in \ie\viog the quarters of a 
gardi-n, which, if in onler;'are worthy of com- 
ing under the eye. 

Tf esjicdiers arc planted, let them be only 
fruit of till* best sort*, and in spacious gardens, 
where they may h:r\e a good lengtii and height 
allowed them to grow ireely. 

Espalier trees should rather b(j trained to 
sawed materials properly framed together, 
‘■moothed, and painted. But for a year or two 
they may be ta.stened to light staWr-s, when 
they will have formed a liead, to begin to train 
them for hearing in the neat manner proposed, 
that is, to slips of deal joined to ligiit oak posts, 
as trellises. Whether the .slips are placca per- 
pendiriilarly, or longitudinally, seems inditfe- 
rent. If the longitudinal mode of training be 
ji|q)ro\ed, .stioiig iion wire may be reroni- 
mt'iuled to nm iliroiigli the posts instead of 
.slips of wood, as it similes les.s, and is stronger 
and iiealer. If upright slips are used, they 
.should be .slender, and ironi six to eight inches 
distance, aci ording to the greater or le.ss free- 
dom of the iintnrid growl h of the tree. 

\pplcs should be alloNved 24 feet, and pears 
MO ; exeept those grafted on paradise or qiiinee 
.stocks, for which little more than half this dis- 
tance may answi r. Cherrie.s and plums should 
have ahinit IS or 20 feet allow'ed them. 
Quiiiees, niidlar.s, iniilhenie.s, and filberts, 
limy also be espaliered. The Irccs shoold he 
planted about a yjird from the edge, but farther 
oil' is better, if the walks lie deep ofgraiel or 
poor iimteriabs. 

Cm mats, gooseberries, and raspberries, do 
w»‘ll espaliored, as to a production of early and 
tine fruit. 

Tree.sofa nior*- Iminblc nature, and shrubs, 
next oeenpy attention in furnishing a garden. 
Currants aisl gooselierrii's (a.s bushes) should 
he planted three feet trom the edge, and fully 
SIX leet a.S!inder. Some of flie.se \ery useful 
slinibs slioiild grow in every aspect of the gar- 
den, iu order to have a siiccessioii of their 
I'rnits a.s long .is may be, Tliose w ho choose 
to plant whole quartets of eurraiits and goose- 
bf‘rrie.s niight to do it at six leet .isiinder in the 
jo\v.s, and the rows eight leet from one another. 

Ita.spbenies may be .sid in phiiibitions, in 
rows, live feet a.sunder, allowing three feet be- 
tween the plants. These shrubs -aie alwnys 
best by themselves, as otherwise ibeir siickeis 
over-run the quarters. Between rows ol rasp- 
berries planted at the nhoie dist mce, cole- 
worts, early cabbageif, caulillowers, and lettuces, 
may he set, or spinach sowed in drills ; the 
raspberries having had their pruning and dre.s.s- 
iiig early in antnnm, for the pm pose. Every 
year a little short manure, dug in close about 
the roots, (and dci^er as the plantation gets 
older) will insure nne fruit. RasplKrries are 
not very nice as to soil and situation. The 
.smooth-wooded, or cane rasi>, is to be pre- 
ferred for a principal crop. The large, white, 
or Antwerp, is also good. 

StruwLierries may bt' planted at the edges of 


borders and quarters, either in simrle or double 
rows (rather the latter) for the convenietire of 
gathering, and for ornament ; but the conpnon 
and oest way is, in foiir-foelbeds, with eighteen- 
inch or two-feet alleys,, on which hods may he 
five row ft of the wood and alpine, four of the 
scarlet and pine apple, three of the Carolina, 
and two of the Chili ; setting the plants at tlie 
same distance in the row.s, as the 
one another in what is called the 
order. In a goo^, cool, loamy soil, 
suits th(*iii bc.st, a little more distance may bf • 
allow'cd the first foiii sorls ; and in a quite dryr 
light soil, somewhat less, that they may shade 
one Hiiotber the better from droiiglit. 

The he.st situation for strawberries i.s nii opeti 
ail'd sunny bite, as tlins they hear more, and 
finer-ilavoiired fruit. Some of the scarlets 
''should be planted under warm walls to come 
early. Tlie wpnds bear shade as iiafuriil id 
them, pnd the tilpines do tolcruhly W'ell in it. 

The most proper time for planting the .straw- 
berry is tlie first moist weather in September, 
(or even f*arlicr) that they iiicty be cstabiislied 
in the ground before winter, and they will bear 
the better flie first year. Frost is apt to throw 
lip iate-p1antt‘d ones, and injure.^, if not destroys 
them. Tho.se planted in spring often slider 
from drought, and bejir very little, the first year, 
except tlie idjiines. Choose forward runners 
for planting, and let them be Irom beds in full 
bearing, that i.s, of (wo or tliree years old : for 
plants from old l>eds are nut .so Iniittul. Pres.s 
the mould to the roots, give tliem a watering, 
and again once or twice, if the weather jiroves 
dry*. Some gardeners let them run over the 
lied*;, whirli in a diy ligid soil iiniy he proper; 
but in this ca.se, a greater distanco shoultl bo 
itllovved them at platifing. 

If the idpitie sort i.s phinted on a warm 
border, I.S iriehe.s ;»snnder, and siilf»*red to 
.spread, the first runniTs will iruit the same 
year, and sometimes this prolific strawberry 
bears till Novemlier, 

Fresh plantations of strawberiie.s should be 
made every fourth year, though in a good .soil 
and with good management (hey will continue 
longer: so tliat where they are .suffered to run, 
the plants being frequently leiiewed, and old 
ones n moved, beds have borne tolerably for fen 
years. 

The watering of strawberries .shruld not be 
neglected, doing it ulmo.st daily when in (lower, 
nnd .setting (heir fruit, if tin* weather proves 
dry, p.irticnlarly to those under a warm wall ; 
but this is not to be continued vviieti the fruit is 
nearly ripe. 

Flovveiiiig .siirub.s may be dispersed about, 
and lirrbaeeoiis pereiiiiiiil flown s; but plant 
them not too near the edge, lest (hey hang over 
(lie viiilks. The biilbou.s sorts may, however. 
Ii'‘ within six inches, copecinlly croensses and 
siiovvdrop.s. 

A'>paragns and artichokes ta!:c up much ^ 
room, and in small gardens siioi.ld be left out 
It will be of little use to have ii's.s than.bO or 60 
feet of iispnrngiis beds, a.s there would be so 
fevv beads to cut at a time ; and artichokes 
must be planted wide, or they will not grow 
laige nnd fle.shy, in which their merit consists. 

J.-et not pot-licrbs he foi gotten, but provide 
a general lierbary in that part of the garden 
W'hich i.s warmest, and host shaded, for these 
are tender plants. ^ 
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^ HaviQ| jpcAen of ataOoi^ Oiing*,, Che imi- jemMage of all aoHe of flowera,^ in a fancy apot 


tine of the aeaacins 
(he inclinatlona 
jpemory to 

.oocefiaiyanda 


^nfed. 


dictate 


iC the feat; and 

will refrean the 
ridiitf the most 
til for dreasingf 


mentioned ; but 
‘ biepoiala 


a garden ' with shrubs and 
should be had to their usual 
r‘bulk, colour, and season, that the 

, imay be properly varied, harmonious to 

jf eye, ana come in regular succession. The 
ter part of the year is seldom provided for so 
dl as it might be ; late flowers should b# set 
i. warm situations, as their profi^ ^ 

I roost dreary months, by judicij||jg|jimtiog, 
yeens in their neat and choPWR ^t winter 
es,** may be viewed from oof windows, 
gn^serve instead^^^ggers. 

|a large scale, should 
^ugproper and con- 
[ l^t there be a 
t-beds, with sofue 


of about siaty feet square, is a 'diitt^Mrhome 
soifoQe'pr pleasure, worthy There 

sbqdtti be neat edgioga of bog jHpw beds, 
or nnher of. neat incb-boait||ji£«^^ lead 
colour, to keep up the mould. W. lgiiw to keep 
the boa from the very first, as soon as rooted, 

much the work of fancy, and so i . , 
upon the situation, or what the ' . 

Mr. Brown used to call the capabili 
place, that no precise rules can be t 
concerning it All, therefore, thate 
pected, is a few loose hints, on wbicit 
of taste may improve according 
stances. 

The pleasure we seek in laying ooiglifdejnP,t 

M nnw iiifltlv founds nnun the nrineh^M. 




i a small scale will do well to 
^/needful implement 
^ ' water can be introduced, and kept clean 
with verdant banks around it. it would be 
odud very use*ful where a garden is^ large; 
^t let it be as near the centre as possible, as 
I most convenient situation. It should be fed 
n a pond in preference to a spring, 
diged gardening, as ' comprehending the 


is now justly founded upon the prineiplet> 
concealed art which appears like nature 
still, whether ingenious contrivances, anddeiccK’ 
rations, (altogether artificial,) should be* so cm* 
tirely laid aside as they are, may deserve to be 
considered. Gardens were formerly loaded 
wifo statues, and great improprieties 'Were 

, committed in placing them, as Neptune in a 

(if dry) for keep- grove, and Vulcan at a fountain, large figures 
Those also who in small gardens, and small in large, See. but 
perhaps the works of the statuary mi^t still be 
introduced if well executed, and in proper 

S laces. A terrace, as a boundary, is now sel* 
om formed ; but in some situations, such an 
eminence might in several respects be agree- 
able. 

If trees are planted injudicioiuly, the error 
is a trifle ; but if cut down so, the consequence 
is serious, and has often been sorely lamented 


ns tiuui|»ciiruuiiiK ure » senuus, auu uns witcu ifci-u suiviv muiniuru j 

lul with the sweet, the profitable with the extirpation should therefore be well thought of 
|lileasant, has been the subject hitherto : but if before it is executed ; especially trees about 
flower garden and the kitchen garden are houses, for many dwellings have been thus too 


hastily exposed, and deprived of comfortable 
shelter and shade. 

Hilly spots that are in view of the house 
should be planted with firs, as fine-looking 
trees, and very baidy. Beech does well on 
high mund, especially if chalky. In low 
gronnd, not to mention alders, ana that tribe, 
(he birch, and even the oak, should not be for- 
getteu^ where the wet does not long stand. 

Ab^t the bouse some slpidy walks ought 
always to be provided, by thick planting, if 
of trees, yet of flowering shrabs, and ever- 
portiop of ground is appropriated for this, ,|^teens, of which the laarm will be found the 


f be distinct, the case is altered ; not so much 
deed but that still the kitchen murden should 
i adorned with a sprinkling of tne more ordi- 
'^uary decorations, to skirt the quarters, chiefly 
those of the most powerful sweet scents, as 
roses, sweet-briars, and honey-suckles, wall- 
flowers, stocks^ pinks, minionet, &c. in order 
to counteract the coarser efluvia of vegetables, 
or of dead leaves, which, however, should not 
be anflered to annoy. * 

Thefitwer gcarden, properly so called, should 
^ rather small than laige ; and if a sepamte 


Those who have mncl| space of ground to 
dfiRorate, do well to plu^^jfrees and shrobs 


of every kind, as ei 
amusement, and afl 
servation; but if th^:i 
this purpose is 
those only should 
neat foliage, naf 


only the choicest flowers should be introduced, 
and no trouble to cultivate them in the 
best mannec. The beds of this gMen should 
be narrow, and consequently roe walks nn- 
^n^ai^os; and- not more than one-half ortwo- 
Imnb the width of the beds, except one prin- 
cipal walk, all round, which may be a little 
Wider, Thi» gravel, or Whatever the walks are 
made oC *hoiiid lie about four inches .below the iicni. lutioav, uniiHi 
edgew The beds for tulips, hyacinths, anemo- m^ be truly estei 
iilefc mumonhises, &c. may be three and a The walks s! 
hmr ^ bdR those for eit^ dining to se|p^ui« 

froweetw or only two and a half feet as ponsible a|ibn a . . . 

frido, m (be • bomrs. Let the beds lie rather extensive, they should skirt the grounds, and 
Toundca ip tim nriddle, but the walks flat seldom fro across them. In small nleasure- 
l^nfea.puHenpM«iW4#w out of fashion, as grounds the edws of the' walks should be re- 
a teste for open and extensive gardening has- giilarly planted with flowers, and long ones 
pn^iqtledt tuK. wheti'the beds are not too fen- occanoudly so, or with the most dwarf mmbs ; 
regidar in thejbr sbkpefl, and chiefly at and neat nieltered compartments of flowers, 
I efoer the Chinese manner, as (every now and then to be met with) liave a 



■tbe sources of 
"Aaities for ob- 
'of 'ground fqr 
“ '/of course, 
fob by their 
|piy flowers, 

t, some in- 


they may be 
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frood eflvct. If tlie walks are citemded to 
distant plantations of forest-trees, every opppr- 
tnnitv sfionld be taken to introduce mmetbiii|r 
of th^ herbaceous flowery kind, which will 
prove the more pleasing, as found in unex- 
pected situalions. outer walks of pleasure- 
grounds and plantalions should every now and 
9 ien brec^ into open views of the country, and 
to parts of the internal Sj^e, made pleasing, 
if not striking, by some s^k of art, or deco- 
ration of nature. 

Water shonld only be introduced where it 
will run itself clear, or may be easily kept so, 
as also in full sight ; and some fall of it should 
l>e cnntiived, (if possible) for the sake of giving 
it motion and sound, because a lively scene of 
this element is always much more pleasant 
than a dead one. Near some pieces of water, 
as a cool retreat, it is desirable that there 
shonld be something of the summer-house kiqd, 
as a simple rustic arbour, embowered with the 
woodbine, sweetbriar, the jessamine, and the 
rose. 

Before the design of a niral and extensive 
garden is put in execution, it ou^ht to be con- 
sidered, or anticipated, what it will be in 
twenty or thirty years time : for it often hap- 
pens, that a design which looks handsome when 
nrst planted, and in good propoitioiK becomes 
so small and ndfrulous in process of time, that 
there is a necessity either to alter it, or destroy 
it entirely, and gp plant it anew. 

Landscape gardening depends much on the 
form of the ground, and therefore to shape 
that is the first object. 

Too much plane is to be guarded against ; 
and when it abounds, the eye should oe re- 
lieved by clumps, or some other agreeable 

...» jy 

eminences 'mostly are advantageous, in the 
formation of picturesque scenes, in which toe 
general principle of ornamental gardening 
consists. 


dens only srilli rkh Amdi eaitii*;2|ttliich, if toev 
douolorereroii; ivill do very - 

In the oceo^tion of ground, the change of 
orope will be proper, qa each sort of plant 
draws a somewhat different nourishment: so 
that after a toll crop of one thing, one of aao>> 
ther kind may often bo immediately sown ; 
it should be contrived that a wide efop may 
follow a close one, and qpntrariwtee. . « 

Close crops, as onions, leeks, carrots/ IfO^ 
are conveniently and neatly cultivated' iu bsdn 
of from four to five feet width, with alleys 
of from a foot to eighteen inches between 
them. 

The seasons proper for furnishing (hegroudd 
with every particular vegetable, should be Well 
attended to, that each may be obtained as 
early as its nature will permit ; and of the 
seeds and plants used, care must be taken 
to proenre toe best of toe kind, lest after all 
the trouble of cultivation, disappointment as to 
quality should ensue. 

Seeds and plants shonld be adapted, as mucli 
as possible, to the soil and situation which best 
suits them. 

The thinning of seedling corps should be 
dobe in time, before the young plants have 
drawn one another up too muciL All plants 
grow stronger, and ripen better, when the 
air circulates freely round them, and the sun 
is not prevented from an immediate influ- 
ence. 

Shading of newly-planfed tfiings, particu- 
larly flowers, is of much benefit, and that in 
proportion ns the season is sonny. 

Strawberries and cauliflowers ure generally 
watered in a dry season : that is, the straw* 
berries, when in bloom, in order to sat the * 


frnit, in order to swell the head. In a light 
soil, this ought particnlarly to be done. In 
very^ dry weather, asparagus seedlings, early 
turnips, carrots, radishes, and small salads. 


characteristic difierences of trees and shrubs, 
is evidently a principal qualification. 

To range the shruKs and small trees, so that 
they mutually set off toe beauties, and conceal 
the blemishes of each other; to aim at no 
effects which depend on a nicety for their sac 
cess, and which the soil, tlie exposure, or toe 
season of the day, may destroy; to attend more 
to the groiipes than to the individuals ; and to 
consider the whole as a plantation, not as a 
collection of plants ; are the beat general rales 
which can be given concerning them. 

TAe cuAivaiion qf a garden, — ^I'lie fint o 1 >* 
ject with a view to produce should be, to keep 
the ground in snch.a state as will enable it to 
produce, good erqp^ Good vegetn hies cannot 
06 had withost good, manure. Yet raw nn* 
wrought dung iB.nq^gpod for a gulden. The 
most economical, phm therefore, that can be 
ursued, is for t)id'ftm year to make good hot- 
eds of manure. atHl ^spread it out upon the 
garters, and oig it in autumn jpd winter. 
Ton by this means have a donblo pirodace, and 
the rnamire is the better. 

Dung, however, used in great quantities, and 
lying in lumps, breeds worms, grubs, and ether 
insects, and caii$es plants to grow ronk-fla- 
loured. Carrots it cankorl, and it disagrees 
with many things. On these accounts some 
oersons liave been induced to dress their gar- 


of any kind, will need water. Pots of flowers 
must ha\ e it frequently. 

When watering is undertaken, let it be a 
complete business; i.e. to the bottom and 
extent of the roots, as much as may be. The 
wetting only the s^ace of the ground is of 
little use, and iirsome cases pyoves detri- 
mental. 

Watering the roofs of wall-trees, (if dry 
weather) when the frnit is setting, is by some 
thought necessary. To yonng trees only it can 
howevei be of use, for the roots of old ones 
ran far and wide ; and it is the small fibres of 
these distant roots, on which the tree chiefly 
depends for food. Vines should have no water 
till they are off bloseom, (July) and the fruit 
aa big as laige pins* beads ; and then if the 
season is very hot Und dry, watering the roots 
twice a week will help toe fruit to swell. 

As watering is apt toimtoe ground bide- 
bound and nosightly, let the surtooe be orea- 
sionally stirred and raked, which will make 
totura waterings enter the graimdthe better. 

Tlie quality of water used tor refreshing 

S lants is a material thing, Aaiii water is bt 
ir the l^st, as appears by the vmdqip and 
vivacity it gives . . 

Pond water is next m fitnrsr, and river 
whter follows. Well water is of least acTount, 
tbongh local circumstances occasion its use, the 
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moHt. Pamp-water, if used direcfly. is so cold 
m saiiiftier> uuit it is ibiiiid prmndicial to plants : 
uid groat cold so contracts their vessels, that 
they perform their proper offices with diffi- 
cnlty, nod become diseaim 

liie management of a puden, as somewhat 
distinct from the cultlvatigo of it, is an object 
of consequence; that is, to keep it in soch 
order, tliat it may not fail in those general im- 
pressions of pleasure it is capable of aiford- 
ing, when things are shewn in their host man- 
ner. A garden may be cuitivated so as to 
be profitable ; and yet not conducted so as to 
be agreeable to walk in, which in a private 
garden is a circumstance to be lamented, llte 
proper appearance of a well manafl^ one is 
expressed by the word neat. Let all be dpne 
that can be in order to it. 

To be neat, weeding must be indnstrioosly 
followed up, and all Titter that is made in 
working, quickly carried olf. The ground also 
should be frequently stirred and raked between 
crops, and about the borders, to give all a fresh 
appearance. There is a pleasantness to the 
eye in new broken earth : and when there are 
no flowers left in the borders, this gives an ur 
of culture, and is always agreeable. An* 
asparagus-fork is expeditious and useful in 
this case : but it must be slightly used, lest it 
disturb the roots of plants too much. Vege- 
tables should not be suffered to rock them- 
selyps by wind, so ns to form holes round 
their stems, but be well earthed up or otherwise 
supported. 

Trees and shrubs shouM be constaotly freed 
from suckers and dangling shoots, -and wall 
trees ought to be regularly kept in ordet. 
Qrasi^lats and walks should have their edges 
occasionally cut, and be mowed as often as 
there is the least hold for the scythe, for they 
lose much of their beauty, when the grass gels 
long; leaves should not ne suffered to remain 


the leaves. Decaying flowefs should be 
timely trimmed or removed, m&d perennials 
should bb regnlary freed from the parts 
nmuing to seed, (except so much as mUy be 
wanted) as the production of seeds weakens 
the root much. ^ 

Of /Vqpo^toR.— Plants are prop^ted by 
seeds, suckers, slips, off-sets, uiiasioiis, cat- 
tily, layers, and go||^ 

By seed is the iflilt ^neral method of pro- 
pagation, and plants raised aiw other way are 
seldom so fine. Those plants from seed which 
have never been removed, are commonly hand- 
somer, and come forwaraer, than those that 
have been transplanted, provided they were 
sown in a profier soil and situation. 

Commonly speaking, new seed is to be 
preferrei^to old, as growing the more luxu- 
riantly, and coming up the surer and 
quicker. 

If old seed is knowingly sown, some allow- 
ance in point of time must be made. Peas 
and beans of two years old, are by some pre- 
ferred to new, as not running so much to 
straw. 

As to the age of seeds,^ at which they may 
be sown and germinate, it is uncertain, and 
very much depends on how they are pre- 
served. 

Seeds should be saved from fine forward 
plants, secured from rocking about when they 
get tall ; guard them against birds, gather tliem 
regularly as they ripen, and keep them dry : 
curious flower-seeds are kept well in phials : 
others in small drawers, ana some may be hung 
up, or kept on shelves in their pods. 

Seeds may be forwarded for sowing by 
various ways of procuring a germination before 
they are put into the groundt In summer it 
has been usual to steep both broa And kidney 
beans in soft water, about twenty-fouc hours, 
to forward their growth, and to ascertain their 
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wet as eariy in the apriag it » apt to do, a 
liccle time moat be qIIowm it to dry, and to 
also, it rain iaila drab 

The proper depth at which aeeda Aonld be 
sown is to be carefully obaervedf if too deep, 
they will either rot, or not thrive well ; and if 
too shallow, they are liable to be iojimoualy 
atfected by frost, wind, drought, or biros : but 
^ of the two rather too ahallow^aitfaan too deep, 
' is best ^ 

The smaller the seed the^er ahoald tlie soil 
be, and the leas also the covering ; so that 
while some, as the seed of celery, is to be bat 
barely cohered, others, as pease and beans, 
may have a depth of two, three, or four inches. 
Bat some regard is to be had to the season and 
soil; in a warm season, and li{d>t soil, sow 
de|^er, and the contrary shalloweCi 
The Quantity of seed sown is a thing to be 
attended to with some exactness. Small seeds 
go a great way, and require a careful hand to 
distribate them ; for though sowing a little too 
much is a trifle as to the value of seeds, yet to 
have them come up crowding thick is an evil. 

It is not generally advisable to sow several 
sorts of seed on ilie same spot, as some per- 
sons are arciistomed to do. 

Some little things of this sort, indeed, may 
be done ; as a piece of ground newly planted 
with horse-radish may be top-ciopped with 
radishes, or spiimch, &c. A thin crop of onions 
upon new asparamts-beds, may also take place, 
drawing them \^iie young from about the 
plants. 

All seeds come up best when moderately 
pressed with the earth ; for if they lie too 
lightly in contact with it, cold and drought 
more easily aQect tliem ; and when once seeds 
begin to germinate^ they are impatient of both. 
To trample seeds is, on tlie whole, better than 
any other pressure. This done, lay all imme- 
diately and neatly level with a wide rake, 
drawing otf stones, &c. but do it lightly, to 
avoid driving the teeth of the rake, which 
would remove the seed, and make it come up 
irregularly. ^ 

Propagation by suckers is a mode of culture 
lather peculiar to trees and shrubs. The things 
to be observed in this business are, to take 
(iieni up with some care from the mother plant, 
so as not to injure its root, nor the sucker’s 
own root, by PullW it up without properly 
loosening it firsC 'iTie earth should be moved 
aside by a trowel, and then the sucker cut otf 
by a knife, and not with a spade. Wherever 
a loot amiears barked, the pait below should 
ue cut otK If it is desired to succeed well, in 
oropagating by suckers, consider that all young 
roots are tender: let them be trimmed to 
form, and planted immediately. Suckers with 
poor roots* must have their heads reduced the 
more. 

Propagation by slips is of two sorts, either 
from the root or stem. When from the roots, 
if the whole is not taken up, move the eartn 
carefully aside, and slip it oil* by a pressure of 
the tliuiiib and finger, and be cautious of hurt- 
ing the fibres of the slips, planting with fine 
and good mould about Uiem. Take a# slips 
from the stem carefully by the push of the 
diunib^ and not too many from the same plant 
as it IS apt to iqjure the phice by tearing off 
some of toe wood. , 

Offset is% term sometimes applied to sligb 


from fibrous roots: but more properly so from 
bulbous roots, which put Mh mimy oflSeto. 
These are slipped away at the time they are 
takes iq> for removal or replanting, and com- 
monly take two or three years before th^ bear 
liowers: dispose of them, tfaeretore, in a nur- 
sery, where they may^ remain ondiatai^d tfil 
to^ come to a nowegfng state. 

jDivision of the roots is a way of |>ropogat- 
ing many sorts of plants^ To this end, of conrso 
they must be taken up, and then eitoer care* 
folly pulled, or cut asunder with a shaip in- 
strument, as the case may leqnire. It is not 
safe, however, to divide sneh roots into very 
small pieces. The general season for tons 
splitting fibrous rooted plants is October, bnt it 
m.w be done early in the spring, as February. 

Cuttings of a variety of woody plants will 
grow, and many trees and shrubs ore propa- 
gated this way; but their sap must be of a 
watery nature, as those plants that are gummy 
will not strike (or rarely) though ever so mocli 
care is bestowed, or time allowed them. The 
texture of tiie wood of cuttings must Lie some- 
what soil, as hard-wooded ones will not 
grow. 

I'he season for setting slips and cuttings is 
for ^oine thiims summer, as wall-flowers and 
myrtles ; and tor most from October to March ; 
but, in general, the sooner the better. It has 
however been said that spring is the best time 
for all, and that the sap should be in motion 
fiist 

Cuttings should be of well-gpened wood, 
and have the earth pressed to them the whole 
length they are in the ground ; t. e. from four 
to six inches. Cut them with a sharp knife 
slopewise, and plant in a good soil, and in a 
situation where they have only the morning 
sun ; and keep them cool (not wet) by occa- 
sional watering in dry weather. 

Laying of branches is a mode of propagation 
iiiat may be adopted for almost all forest-trees, 
and several sorts of fruit-trees and shrubs ; t. e. 
all that will grow from cuttinn, and many that 
will not Layers are made of toe lower 
branches of the plant, and must be young and 
pliable, to bend down without breaking to the 
depth of four, five, or six inches in the ground, 
as the soil is light or heavy, at which they 
must he held securely by good pegs. 

Let toe ground about layers be kept cool by 
occasional waterings, and laying some moss, 
litter, or rather small pebbles about toero, 
which will not harbour insects. The part out 
of ground may be supported erectly by a tie to 
a stick. It is a good way to slit with st sharp 
knife, the part at the peg, as in caniation layers, 
a little more than an inch ; and sbme prick a 
few holes about the part, at a joint, with a 
blunt awl, to help the layer to strike root 
Generally, layers should be shortened to 
six or eight inches above toe groond; or 
do it to two eyes, be it more or less abovo 
ground. 

Wl^ere there are no branches low enough to 
be brought into the ground, and it is not tbouglit 
good to head down for the production of low 
shoots or suckers, plants may be layered by 
fixing a broken pot, or a box, with a slit in too 
side, to the heignt necessary to lay in a branch. 
A branch also, if long eiiongb, may be fliruat 
ilnrough the hole of a garden-pot upwards, then 
fi^vritk earth, and supported byaomeoou- 
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Oil virith which the cistern is filltMl to the height 
of tlie dotted line, the dipping of the pipe forms 
n lock by which the return of the gas is pre- 
vented. The cistern is forriieil either of cast 
iron or lead. FPPF, are tlio refrigeratory 
pipes, all connected with the condensing cis- 
tern, and connected two imd two together at 
tlie top by a square hox Z, By which the coiii- 
iiuinicatioD between each pair of piMs is 
formed. Between the first and secoun, and 
the third and fourth pipes, are divisions ^ 
cil’ossing the whole width of the cistern, and 
dipping two or three indies into the oil, Ibrming 
distinct compartments, by means of which the 
connection between the first and second pipe 
is broken oif at the bottom, while it is muiii- 
tained at tlie top by the square box Z ; and 
the siiace between tiic second and third ifiiue 
is thus onen at bottom, and again between the 
third and fourth at tlie top. Hence it Is ob\ iuus 
that the gas will travel in the direction of the 
arrows, and escape from tlie condenser by the 
sinail bent pipe H H H, into the gasometer 
K K. 'J'liese pipes may be made of cast iron, 
lead, or even of strong ^leet iron, provided the 
joints are well made. The gasometer, as repre- 
sented in the figure, is iiiaile of sheet iron,, the 
plates being well ri\etted together, and the 
joinings reuderiul air-tight by cement. It is 
suspended by a strong iron chain which works 
over the pnilies, p/>, uiid dips into a large tank 
or reservoir of water W \V, and being nicely 
balanced by tlie weiglits 11, it will rise in the 
water as the gas enters, and sink ns it escapes 
by the pipe Y. hVoin the construction of the 
gasometer, and the metiiod'orits suspension, it 
will appear on inspection, that any requisite 
degree of pressure luf urging the gas along the 
pipes to the burners may be ntlbrded, by di- 
minishing the niiinherof the nio\ cable weights 
at R. 

L L is the furnace enclosed in an arch of 
fire brick, on the top of which the retort is 
placed in the oven iM M, the flames passing 
in tlie direction of the arrow's through the 
siij^l flame holes, ami there, on nccoiyit of its 
wMIi, the (lanu’s travelling slowly, the wliole 
of the arch, together W'itli tlie retort, soon 
become of a red heat, and may be kept at 
any temperature required by means of a 
damper placed in tiie flue N, w'hich lends U 
the rommoti chimney. O represents the ash- 
pit of the furnace. Fig. 2. is a transverse sec- 
tion of (he apparatus, and requires do descrip- 
tion, the letters answering to the description 
already gi'en. 

Jt may he proper here just to notice the por- 
table ^ds lamp of Mr. Gordon, which seems 
now rising into general notice in London, a 
company h:t\ing been recently established for 
the purpose of supplying private families, pub- 
lic oflires. ball rooms, theatres, &c. with com- 
pressed oil gas ill lamps of various sizes, to 
suit the convenience of the consumer. 

A represeiiLition of the general Airm of the 
^NiKable gas lamp is given in fig. 8. Plate 

Tlie body A is made of strong copper, and 
may be set in a stand, as seen in the figiice, 
or in any other oriiameiitnl support ; ccordiiig 
to the. taide of the puiMlion who uses it. At It 
there is n t;oi)ie.al valve, siinilnr to that in the 
inservolr of an nir gun ; this valve is regiadted 
by means of u acnow which presses it inwards. 


so that tlie size of the flame may be. vaiied at 
pleasure; and the whole is surrounded by a 
moou-gli^s C, witliin which is a common glass 
chiiiiuey. Into the reservoir of the lamp any 
retpiisite miiiiber of utiiiospheres of giis may 
be forced by a powerful condeusiojg eiigiiilp« 
which, at the company's manufactory, is worked 
by steam. 

To force in tlie ^as into each vessel sepa- 
rately, ns tlie air is iorced into the reservoir of 
an air-gun, would be attended with much in- 
convenience and expence. To obviate (bis 
incoiivetilence, Mr. Gordon condenses the air 
in a large vessel of cast iron, from w'lience it is 
drawn olf into the small reservoir belonging to 
tlie individual lamp. 

GAS'l'EROSTFUS, ilie stivkle-back, in 
natural history, a genus of fishes of the order 
Thorncici. 'J’liere are thiileen specie.s. (i. 
aciileatiis, or tliree spiiied stickle-hack is found 
in almost all the fresh waters of Europe, and 
is about three inches long, and in the beginning 
of the summer dksplays tlie most beuiitifui coin- 
bination of bright-red,^ fine olive green, and 
silvery whiteness. It is extremely active and 
rapid; and is particularly iiijiirioiis in fish ponds, 
as it devours the spawn ^f the lisii. In (he 
feii.s of Lincolnshire, tliese fishes appear i>4 
immense numbers, and have been fieiiuently 
sold at the rate of a halfpenny per uiisliel. 
They have been ofiteii most successfully ap- 
plied ns manure fur land. 

GASTRIC juice, a fluid of tlie utmost im- 
portance ill the process of digestion. It does 
not act indiscriminately on all substances, nor 
is it the same in all animals, nor dues it cun- 
limie always of the same nature e' en in the 
same animal, it changes according to cir- 
cumstances. It acts with a chemical energy 
in dissolving food: it atUcks the surface of 
Imdies, unites to the particles of them, wliit ii 
it carries off, and cannot be .separated from 
them by filtration. It operates vyith more 
energy and rapidity the more the food is tli- 
vided, and its action is increased by a w. mu 
temperature. I'he food is not merely ri'diired 
to very minute parts; its tu.ste and smell are 
quite changed ; its sensible properties are de- 
slrojed, and it acquires new :inu very dilfercut 
ones. This fitiid does not act as a ferment, it 
is a powerfiil antiseptic, and even restores llesii 
already putrified. 

OASTKOBRANCHUS, in natural history, 

.1 genus of fi.shes, of the order Cartilaginei. 
Generic character; mouth heueath, fiiriiislied 
with pectinal teeth, in a double row on each 
side : body eel-sbnped, carinate beneath by a 
hiitl fin, two ventral spiracles. G. roeciis or 
the hag-fish, is about five Jiiches in length, 
ill the European seas, hut, in tho.se of India 
attnin.s the length of a comiiioii eel. It is eliii- 
racteri/ed by the cii ciinistaiice of exhihitiiig 
DO traces of the exi.stecce of such an organ a.s 
the eye. It will often enter the moiitiis of 
ii^shes fixed on the hook of the angler, aud 
gnaw a jiassage througli their bodies, devour- 
ing all hut the bones and skin. Its snhstauce 
is so^^hly gliitiiiuiis, that a large vessel of 
sen will, in a short time nfiter the living 
cu’Ciis is placed in it, become of the consist- 
ence of .pdly. 

GA'I'E, ill architecture, a large doof, lead- 
ing, or giving entrance into a cityetovvii, castle, 
IKilace, or otlier considerable LmihUiig: or# 
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place giving passage to persons, horses, coaches, 
or waggons, See. 

GAVELKIND, a tenure tif custom belong- 
ing to lands in the county of Kent, by which 
the lands of tlie father are at Itis death, 
eqiialiv divided among all his sons ; or the land 
of a Jeceased brother, in case he leaves no 
issue, among all the brethren. This is by some 
called ancient soccage-te mire : the custom came 
from our Saxon ancestors, among whom the 
inheritance of lands did not descend to the 
eldest, but to all the sons alike ; and the rea- 
son why it w'as retained in Kent is, because 
the Kentish men w'erc not conquered by the 
Normans. The customs attending this tenure 
are, that the heir, at the age of fifteen, may 
give or sell his lands in gavelkind ; nnd tlioiigu 
the father is attainted of treason, nnd siifTers 
dentil, the son inherits. A wife shall be en- 
downed of a moiety of the gavelkind lands, of 
which her husband died seised, during her 
widowhood. Likewise a husband may be 
tenant bv courtesy of half his wife's lands, 
without having anv issue by her; but if he 
marries again, not having issue, he forfeits his 
tenancy* 

GAfJGE-/)o<W, of a solid measure, (Jie 
diameter of a circle, the area of which is 
eoual to the solid content of the same measure. 
Thus the solidity of a wine-gallon being 231 
cubic inches, if yon conceive a circle to con- 
tain so many inches, the diameter of it will 
be 17.15; and that will be the gauge-point of 
wine-measure. And if an ale-gallon, contain- 
ing 282 cubic inches, by the same rule, the 
gauge-point for ale-measurc will be found to 
be 19.15. After the same manner, may the 
gauge-point of any foreign measure be ob- 
tained ; and hence may be drawn tliis conse- 
quence, that when the diameter of a cylinder, 
in inches, is equal to the gauge-|X)iut of any 
measure, given likewise in incncs, every inch 
in length thereof will contain an integer of the 
same mensnre, e. gr, in a cylinder whose dia- 
meter is 17.15 inches, every inch in height 
contains one entire gallon in wine-measnre ; 
nnd in another, whose diameter is 18.95 inches, 
every inch in length contains one ale-gallon. 

GAUGING, the art or act of measuring the 
capacities or contents of all kinds of vessels, 
and determining the quantities of fluids or oilier 
matters contained therein. 

As (he practice of gauging depends entirely 
on the art of mcnsimition, tlie reader is re- 
ferred to that article. 

GAURA,ea genus of the class and order 
octandria inonogynia. There is one species, a 
biennial plant of North America. 

GAURS, for some account of this ancient 
U'ct. See Gabkes. 

GAUZE, in commerce, a thin transparent 
siiiff, sometimes woven witli silk, and some- 
times only of tlirend. Gauzes are eitlier plain 
or figured ; the latter are worked with flowers 
of Sliver or gold, on a silk, ground; and are 
chiefly imported from China. Gauzes of excel- 
lent qiialiW, are now manufactured at Paisley. 
6AZELLA. See Antelope. 

GAZETTE, a newspaper, or printed uc* 
count of the transactions of all the coiinfries in 
the known world, in a loose sheet, or half sheet 
This name is with us confined to tlmt paper of 
news published by authority. 

The first gazette in England was published 


at Oxford, (he court being tl^re, NoV. 7, 1665. 
On the removal of the court to London, the 
gazette was published there. In this work are 
recorded all commissions and promotions in 
the army ; all state appointments of conse- 
qiience, with a varietv of matters interesting 
to men of businesaand others. 

GAZONS, in fortification, pieces of fresh 
earth, covered with jprass, and cut in form 
of a wedge, about a foot longj nnd half a foot 
ftiick, to line the outsides of works made ^ 
earth, as ramparts, parapets, &c. ^ 

GELATIN, (Jelly, or jellyt an animal 
substance, soluble in water, capable of assum - 
ing a well-known elastic or tremulous consist- 
ence, by cooling, when the water is not too 
abundant, and* liquefiable again by increasing 
its t^mperninre. I'ln's last property distiii- 
gnishes it from albumen, whicli becomes con- 
sistent by heat. It is precipitated in an inso- 
luble form by tannin ; and it is this action of 
tannin on gelatin that is the foundation of (he 
art of tanning leatlier. See Gluk. 

According to the analysis of MM. Gay 
Liissac and Thenard, gelatin is i-.oinposed <if 

Carbon ■ 47.861 

Oxygen - 27.207 

Hydrogen 7.914 

Azote 16,998 

100.000 

GEMS. Hiis vvord is used tp denote such 
stones as arc considered by mankind as pre- 
cious. These are, the diamond, the ruby, tJic 
sapphire, the topaz, the chrysolite, the beryl, 
the emerald, the hyacinth, the amethyst, the 
garnet, the tourmalin, the opal ; and to these 
inay he added, rock crystal, the finer flints of 
pebbles, the cal's eye, the oculus mundi, or 
nydrophuiies, the chalcedony, the moon-stone, 
the onyx, the cornelian, the sardonyx, agates, 
and the Labrador-stone. 

Gems, imitation of antique. There has 
been at different times a method practised by 
particular persons, of taking the impressigips 
and figures of antique gems, with their en- 
gravings, in glass of the colour of the original 
gem. This has always been esteemed a very 
valuable method, and preferable to the more 
ordinary ones of doing it on -jiealing-wax or 
brimstone ; but, this art, being a secret onl^ 
in the hands of some particular persons, it 
died with them, and every new artist was 
obliged to re-invent the method ; till at lengUi 
Mr. Homberg, having found it in great perfec- 
tioita, gave tlie whole process to the world to 
be no more forgotten or lost ; and since (hat 
time it has been very commonly pi^actised in 
France, and other places. 

Mr. Uomherg was favoured in bis attempts 
with all the engraved gems of the king's ca- 
binet, and took sucli elegant impressions, and 
made such exact resemblances of the origi- 
nals, that the nicest judges were deceived in 
them, and often mistook (hem* for* the (rue 
antique stones. 

The great care in the operation is, to fake 
the impression of the gem in a very fine earth, 
and (-0 press down upon (lijs a piece of proper 
glass, softened or half melted, so that the 
(igures of the impression made in the earth 
may . 8 nicely and perfectly ex[)ressed upon 
the gin ss Gi all species of earth wliicli 
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Mr. Uotnberg examinecl oil tliia occasion, none 
proved so mneh divested of salts, or so fit for 
the purine, os tlie oommon fripoli, used to 
polisn glass and stones. 

When the tripolihas been properly^ prepared 
it is mixed with water to the consist ence of 
paste ; it is then put into a crucibl e of a 
flat form, and of about half an inch in depth, 
and pressed lightly down, nftcr which the sur- 
face must be strewed with some dr;^ tn’poli^ of 
the yellow kind, and Che gam of which the im- 
l^ession is to be taken is then to be pressed 
evenly down info the paste with a fi^r 
and tnnmh, and then carefully removed. When 
the crucible and paste are dry, a niece of 
glass must be chosen of a proper colour, and 
cut to a size i)roj)er for the^ fi^re ; this must 
be laid over tne mould, but in such a manner 
that it shall not touch the figures, otherwise it 
would spoil them. The crucible is then to be 
brouglit near the furnace by degrees, nnd 
l^radually heated ; then it is to be placed in the 
iurnace under a muftle sarrotinded with char- 
coal. Several of these small crucibles may be 
placed under one imilfle ; and when they are 
properly disposed, the aperture of the muffle 
should have o large piece of burning cliarcoal 
put to it, and .'lien the operator must watch the 
process, and see when the glass begins to look 
bright ; this is the signal of its being fit to re- 
ceive the impression. The crucible is then to 
be taken out of the fire, and the hot glass must 
be pressed down upon the mould with an iron 
instniiiient, to’ihake it receive tlie regular ira> 
pression ; as soon as tliia is done, the crucible 
IS to be set by the side of the furnace out of 
the way of the wind, that it may cuf 1 gradually 
wiUioiit breaking. When it is cold, the glass 
is to be taken out, nnd its edges should be 
grated round with pincers, in order to prevent 
its flying afterwards, which is an accident tliat 
sometimes happens when this caution has been 
oinifted, especially when the glass is naturally 
tender. Ttiis process however is tedious and 
precarious, and a much simpler method is now 
made use of, viz. siihstitiiting plaster of Paris 
moflids in place of the tripoli ; the other parts 
of the ptocess being nearly the same as already 
described. 

Of all the artists and ingenious men who have 
taken impressions of engraved gems in sulpli:!*- 
nnd in paste, 4io one seems to have carried 
that art to sucli perfection as Mr. James 
Ta.ssie, a native of Glasgow, and whose method 
is still practised by his successor Mr. William 
Tassie of I^sccester Square, London. 

Mr. Tiissic, profiting by the iurnicr publica- 
tions of this sort, and by ex pence, mdiistry, 
and access to mnoy cabinets in England and 
other kingdoms to vvliicii former artists had 
not obtained admission, greatly increased his 
collection of impressions of ancient nnd modern 
ema. It is the greatest collection of this 
itid ihnt ever f^xisted, and serves for all the 
purposes of artists, antiquaries, scholars, men 
of taste, aud philosophers. The great demand 
for his pastes was perhaps owing in the be- 
ginning to the London jewellers, who intro- 
duced them into fashion by setting them in 
rings, seals, bracelets, necklaces, and other 
trinkets. 

The reputation ''4ff this collection having 
reached the empress of Russia, she was pleased 
to order a complete set ; which, being accord- 


ingly executed in the best and most durable 
manner, were arranged in elegant cabinets, 
and are pow placed in the noble apartments of 
her imperial majesty’s superb palace at C'Zarsko 
Zelo. > 

Mr. Tassie, in executing this commission, 
availed himself of all th& advantages which (he 
improved state of chemistry, the various orna- 
mental arts, and the knowledge of the age, 
seemed to afford.^ The impressiona were taken 
|n a beautiful white enamel composition, which 
is nut subject to shrink or form air-bladders, 
which emits fire when struck with steel, and 
takes a flne polish, and which shows every 
stroke and tonch of the artist in higher perfec- 
tion than any other substance. When the 
colours, mixed colours, and nature of the re- 
■pective originals, could be ascertained, they 
were imitated as completely as art can imitate 
them ; insomuch that many of the paste inta- 
glios and caineoes in this collection arc such 
faithful imitations, that artists themselves have 
owned (hey could hardly be distinguished firoin 
the orimnals. 

Mr. Tassie’s collection now amounts to np- 
wards of 20,000 articles. 

GENDARMES, or Gens itarmes, in the 
French armies, n denomination given to a 
select body of horse, on account of their suc- 
ceeding the ancient gendarmes, who were thus 
called from tlieir being completely clothed in 
armour. 

GENDER, among grammarians, a division 
of nouns, or names, to distinguish the two 
sexes. 

GENE A LOGIC A arbor, or tree of con- 
sanguinity, simiifies a genealogy or lineage 
drawn out under the figure of a tree, with its 
root, stock, branches, &c. The genealogical 
degrees are usually represented in circles, 
ranged over, under, and aside each other. 

GENEALOGY, an enumeration of a series 
of ancestors : or a summary account of the re- 
lations and alliances of a person or family, 
both in the direct and collateral line. 

GENERAL, in a militur^ sense, is an offi- 
cer in chief, to whom the prince or senate of a 
country have jndged proper to intrust tlie com- 
mand of their troops. He holds this important 
trust under various titles : as captain- gencrui, 
in England and Spain ; feldt mareschul in Ger- 
many, or mareschal in France. 

^ In the British service the kin^ is constitu- 
tionally, and in his own proper right, captain - 
general, lie has ten aid-de-camps : every one 
of whom enjoys the brevet rank o^ full colonel 
ill the army. Next to his majesty is the coni- 
'••ander-in-cliief, whom he sometimes honours 
witli the title of captain-general. 

GENER A LISSIMO, a supreme ^ and abso- 
lute commander in the field. This word is 
generally used in most foreign languages. It 
was first invented by the absolute authority of 
cardinal Richelieu, when he went to command 
the French army in Itoly. 

GENERAL tsstte, in law, is that plea which 
traverses and denies at once, the whole decla- 
ration or indictment, without offering any spe- 
cial matter, whereby to evade it: and it is 
called the general issue, because, by importing 
an absolute and general denial of what is 
alleged in tlie declaration, it amounts at once 
to an issue ; that is, a fact affirmed on one side, 
and denied on the other, lliis is the ordinary 
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piva upon wlijrh nmst cauiea are trierl, nnd is 
now almost invariably used in all criiiiinai 
rases. It puts every thiii^ in issuer timt is, 
deuiea^every tiling, and requires Uie party to 
,vovc all that he has stated. 

GENERATING line, or figure, in geo- 
metry, is that by which its motion produces 
Any oilier plane or solid figure. Tims a right 
line moved any way parallel to itself, generates 
a parallAugrain ; round a mint in Uie same 
plane, with one end fastened in thnt point, it 
generates a circle. One entire revolution of a 
circle, in the same plane, generates (heP cy- 
cloid ; and the revolution of a semi* circle round 
its diameter, generates a sphere, &c. 
GENERATION. See Phvsiology. 
GENERIGAL ttatne, in natural history, 
the word used to signify all species of natural 
Ijodit'S, which ngree in certain essential and 
peculiar characters, and therefore all of the 
same Ihinily or kind ; so tliat the word used as 
the geiierical name, equally expresses every 
one of them, and some otlier words expressive 
of the peculiar qualities of figures of each are 
udded, in order to denote them singly, and 
make up what is called the specific name. 
Thus the word rusn, or rose, is the gencrical 
on me of the whole series of flowers of that 
kind, which are distinguished by the specific 
names of (lie red-rose, the while-rose, the 
a])ple-rose, 

GENEVA, <7in, a hot fiery spirit, too inncli 
used by the lower classes of people in this 
coiiiilry, as a dram, and is unquestionably most 
injurious to tlieir constitution nnd morals. A 
liquid of this kind was formerly sold in apo- 
thecaries' shops, drawn from the juniper-berry, 
but distillers now have completely .supplanted 
the trade of the apothecary, who sell it under 
the name of geneva, or gin, in which juniper- 
berries make no part ot the composition. It is 
composed of oil of tiiipentine, and malt spirits. 
The, I lollands geneva is manufactured chiefly at 
a vilhige near Uotlerdani, frotn wheat and 
juuii'pr-hcrrics. 

GENIOSTOMA, a genus of the monogynia 
order, in the peiitaiiaria class of plants. 
'I'herc is one species, a native of the South 
Seas. 

GENISTA, BiiooM, or dyer's weed, a 
genus of the decandria order, in the diadel- 
phia class of plants, and in (he naiiinil metliod 
ranking under the 8*2d order papilionaccie. 
There arc 17 species, of which the most re 
markable are the cytiso-genista, or comiiion 
broom, and the tiiictoria, onlyer’s-uced. 

GENIUS, in matters of literature, &.c. a 
natural talent or disposition to do one thing 
more than anotlier; or tlie aptitude a man 
has received from nature to ^lerfonn well 
and easily tliat which others ran do but 
indiflerently, and with a great deal of pains. 

GENTIANA, genlian, a genus of the 
digyuia order, in the pentaudria class of 
plants, and in the natural method ranking 
under the 20tli order, rotacear. TJiere are 
53 species. *Tlie most remarkable arc the 
following : 

]. Tlie iu£ea, or common gentian of the 
shops. This is a native of the inoontainoiis 
parts of Germany, whence the roots, the only 
part used in medicine, are brought m this 
country. They have a yellowish-brown colour, 
and a very bitter taste. 


2L 'file cenfnureHm, or lesser centaury of 
the shops, is a native of iiiapw parts of Rritain, 
It grows on dry pastures, and its height is coui- 
inonly projporUoned to the goodness of the 
soil. It IS* an anuiinl plant, witli upright 
branching stalks, and small leaves, placed wy 
pairs. 

3. The acaulis, a beautiful little plant for 
the flower garden, conspicuous for its fine 
changeable azure blue flowers. It is a native 
of the Alps 

GENUS, among metaphysicians and logjcr 
cians, denotes a number of beings, which ugree 
ill certain general properties, common to them 
all. 

Genus, in natural history, a subdivision q 
any class or order of natural beings, whellic* 
of the aiiimal, vegetable, or mineral king- 
dom.s, all agreeing in certain common cliu- 
rocters. 

GEOCENTRIC, in astronomy, is applied 
to a planet or its orbit to denote it coiicoiitric 
with the ^rth. 

Geocentric latitude of a planet, is its 
distance from flic ecliptic, ns it is seen from the 
earth. 

yEOCENTRic place qf a planet, the place in 
which it apiiears to us from the earthy suppos- 
ing the. eye tliere fixed : or it is a point in the 
ecliptic in which a planet seen from tlie earth 
is referre^L 

GEOGRAPHY, is a term derived from 
two Greek words y»j or ytm' ike earth, and 
}p»(poj I write, and propc^ jaigiiifics a de* 
scrii'iion qf the earth. 

What is called general geography embraces 
a wide view of iJie subject; regarding (!ie 
earth astionomically as a planet, the grand 
divisions of land and water, the winds, tides, 
meteorology, and may extend to what is culled 
mechanical geography, including directions 
for the const ruction of globes, maps, and 
charts. The study of geography being of so 
much practical jiiiportaiice in hie, niiist have 
commenced in the early ages of the world. It 
was regarded as a science by the Bahv lonians 
and Egyptians, from whom it passed t^ the 
(•recks, and from these to the Roniaiis, the 
Arabians, and the western nations of Europe. 
'J'iiales of Miletus, in the Gib century hetore 
Christ, first made observations on the apparent 
progress of the son from tropic to (ro])ic ; and 
is said to have written two treatises, the one on 
the tropic, and (he other on the equinox, 
whence he was led to the discovery of the 
four seasons, which are determined by (he 
equinoxes and solstices. We are assured this 
knowledge was obtained by uieans of the gno- 
mon. Thales, it is also said, constructed a 
globe, and represented the land and sea upon 
a table oi* brass. 

Maps at first were little more tlinn rude out- 
lines, and tmiogrnphical sketches of diflereiit 
countries. TJie earliest on record were those 
of Sesostris, mentioned by liliistalhiiis, who 
says that this li^ypU'ati king, liaving tra- 
versed great part ot the cartii, rrcoiJcd iiis 
march in maps, and gave copies of (hem nut 
only to the Egyptians, but to (lie •Scythifiiis, to 
t^ir great astonishment’’ Sonic fiui e iiiia 
gined, with much pruhability, that the Jews 
made a map of the Holy l^nd, when lliey 
gave the dillcrent portions to the nine tribes at 
Shiloh ; for Joshua tells us tliat they were sent 
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to walk throiifrh the land, and that they 
described it in seven parts of n book ; and 
Josephus relates that when Josliua sent out 
neoule from the different tribes to aioasiire the 
lam, he gave them as companions persons well 
•killed in geometry^ who could not be mistaken 
in the truth. 

The first Grecian map on record was that of 
Anaximander, inentiontMl hy Strabo, supposed 
to be that referred to hy Hippareliiis under the 
designation of tlie ancient map. 

Enitosthencs first attempted to reduce geo- 
graphy to a regular system, and introduced a 
regular ])a railed of luiitiide, which began at the 
stiaits of Gihrnllar, passed eastward through 
the isle of Rhodes, and so on to the mountains 
of Iiid:a, noting all the intermediate {daces 
through which it passed. In drawing *this 
line, lie was not regulated by the same lati- 
tude, hut I»y obserMug wheie the longe.st tlay 
was 14 hours and a half, which Hipparchus 
afte rwards determined was the latitude of 36 
dcgreis. 

This first parallel through Rhodes was ever 
after considered witli a degree of preference, 
ill constructing all the aneiimt maps ; and the 
longitude of fli ' then known world was often 
attempted to be ineaKiired in stadia and miles, 
according to tin extent of that line, by many 
soceeeiling geographers-. 

TJioiigh the ijia(>s of lilratosilienos were tlic 
be.st of his time, they were jet \ery imperfect 
and inaccurate. I'liey contained little more 
than the stale.s* * Greece, and the dominions 
of tlie .successors of Alexander, digested ac- 
cording to the Hurvevs above-mentioned. He 
had indeed .seen, anil lias quoted, the voya^s 
of l^fhias into the gn at Atlantic ocean, which 
gave him .some faint ideas of the western parts 
of Europe ; hut soimpcifect, that they could 
not he reali/od into the outlines of a chart 
Strabo says he was very ignorant of Gaul, 
Spain, Germany, and Rritairi ; and he was 
equally ignorant of Italy, the coast of llic 
Adriatic, Pontiis, and nil me countries towards 
the portli. 

Such was tiic state of geography, nnd the 
nature of the iiia{>s, before the lime of Hippar- 
chus. He made a closet connection between 
geogrnpliy and a.<itrf>iiomy, hy determining tk* 
htifudes and lon.’itade'' from celestial obset- 
valion.s. 

U'lie Roman eiitpire had been enlarged to if«> 
poate.st extent, and all its provinces well 
known and surveyed, wiien Ptolemy, about J50 
years after Chn.st, composed Ins .system of 
geography. The cliief materials he employed 
in composing thi.s work, were the nronortiuns 
of the gnomon to its shadow, taken by aiflerent 
astronomers at the times ol the equinoxes and 
solstices ; calculations founded on the lengtli 
of the to!ige.st days ; the measured or computed 
diskiiK es of the principal roads contained in 
their surveys nnd itineraries ; and the curious 
rtjKjrts of truxellers and navigators. All these 
were compared together, and digested into 
one uniform body nr system ; and afterwards 
were translated by iiim into a new mutlieiiia- 
ticnl language, expressing the clitlerent deg{ee.s 
of latitude nnd longj^ide, after (he invention of 
Hipparchus, wliich oad been neglected for :250 
years. 

Ptvdemy*s system of geography, notwitli- 
shmdiug it was st‘ll very impcriect, rontiniied 


in vogue till the last three or four centoriesir 
within which hme the f reet improvemenia in ua- 
(ronomy,/iie many discoveries of new countries 
by voyagers, and the progress of wi|r and 
arms, have contributed to bring it to a very 
considerable degree of perfection. 

General Principles op Oeocraphv. 

The general principles of geography are, the 
spherical figure of the earth, its rotation on its 
axis, its revolution round the sun, and the posi- 
tion^f tiie axis or line round which it revolves 
with regard to the celestial luminaries. That 
the earth and sea taken together constitute one 
va.st sphere is di'mon.strable hy the following 
arguments : 1. To people at sea the land dis- 
appears, though near enough to he visible, was 
it not for the intervening convexity of the 
water. 2. The higher the eye is, the more 
extensive is the prospect ; whence it is com- 
mon for sailors to cliiiih up to the tops of the 
masts to discover land or ships at a distance. 
3. To people on shore, the mast of a ship at 
sea a]>pears before the hull ; but were the earth 
an even plane, not the highest objects, but 
the largest, would be longest visible. 4. 'J'he 
convexity of any piece of still water of a mile 
or tw'o in extent may be perceived by the eyi 
A little boat, for instnnec, may he perceived 
by a man who is any height above the water ; 
blit if he stoops down or Jays his eye near the 
surface, he w'ill find (hat the Hiiid appears to 
rise and intercept the view of the bout en- 
tirely. 5. The eurtli has been often sailed 
round, a.s by Magellan, Drake, Dampier, An- 
son, Cook, and many other navigators, which 
demonstrates that the surface ot the ocean is 
spherical. 

A great many of the terrestrial phenomena 
dciiend upon the globular figure of the eartii, 
and the position of its axis with regard to the 
siin, particularly the rising and setting of tlie 
celestial luminaries^ the length of the days and 
nights l^c. 

'I'horgh tlie snn rises and sets all over the 
world, iJic circniiistaiices of his doing so are 
very diilerent in ditferent countries. 'I'he most 
remarkable of these circumstances i.s tlie dura- 
tion of the light, not only of the sun himself 
but of the twilight before he rises and after he 
sets. In the equatorial regions, darkness 
comes on very soon after sunset. In our cli* 
mate the twilight always continues about tw'O 
hours, and during tlie summer season it coir 
tinues in a considerable degree during tl»t 
whole night In countries farther to the nortli- 
-ard or southward, the twilight becomes 
brighter and brighter as we approach the 
pules, until nt last the sun does not appear te 
touch llic horizon, but goes in a circle at some 
distance above it for many days successively. 
Id like maimer, du: ing the winter, the same 
liiuiinary sinks lower and lower, until at last 
he does nut aiqiear at all ; and there is only a 
dim twinkling of twilight for an hour or two in 
the middle of the day. By reason of (he re- 
fraction of tlie atmosphere, however, the^ time 
of darkness, even in the most inhospitable 
climates, i.s always less than that of light. In 
the warmer climates the sun has often a beauti- 
ful appearance at rising and setting, from the 
refraction of his light through the vapours 
which are copiously raised in those jparts. In 
the colder icgions, halos, parhelia, aurora 
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borealifl, and oilier meteors, are frequent ; the 
two former owing to the great quantity of 
vapour continually flying from the «varm re- 
gions uf the equator to uie colder ones of the 
poles. In the high northern latitudes, thunder 
and lightning are unknown, or hut seldniu 
heard of; but the more terrible phenomena 
of earthquakes, volcanoes, &;c. are by no means 
unfreqiient. These, however, seem only to 
aflect islands and the maritime parts of the 
continent. 

Were tlie' earth a perfect plane, the sun 
would appear to be vcriical in every part of 
it ; for, in comparison with the immense rnag- 
nitnde of that luminary, the diameter of this 
globe itself is but very small ; and as the sun, 
were he near to us, would do mucli more than 
cover the whole earth, so, though he were re- 
moved to any distance, tlie whole diameter of 
the latter would naake no ditference in the ap- 
arent angle of altitude. By means of the glo- 
niar figure of the earth also, along with the 
great disparity between the diameters of the 
two bodies, some advantage is given to tlic 
day over the night; for thus the sun, being im- 
mensely the larger of the two, shines ii})on 
more than one half of the earth; whence the 
unenlightened part has a shorter way to go 
before it again receives the benefit of his rays. 
This difference is greater in the inferior planets 
Venus and Mercury than in the earth. 

To the globular figure of the earth likewise 
is owing the long moonlight wliicli the inhabi- 
tants of the polar regions enjoy. The same 
thing likewise occasions the appearance and 
disaupeamnee of certain stars at some seasons 
of the year in some eonntries ; for, wen* the 
earth flat, they would all he visible in every 
part of the world at the same time. 

In geography the eircles which (he sun ap- 
parently desenbes in the heavens are supposed 
to be extended as far as (he earth, and marked 
on its surface { and in like manner we may 
imagine as many circles as we please to he 
described on the earth, and their planes to he 
e xtended^o the celestial sphere, till they mark 
concentric ones on the heavens. The most re- 
markable nf those supposed by gcograplicrs to 
be described in this manner are the following: 

] . The horizon. This is probably a double 
circle, one of the horizons being called the 
sensible, and (he other llie rational. The 
former comprehends only (hat space which we 
can sec around ns upon any part of the earth, 
and which is very different according to the 
dilTerence of our situation. The other, called 
live rational, is a circle parallel to the former, 
and passing through the centre of the eartli, 
supposed to be continued as far as the celestial 
spnefc^ itself. To the eyes of the spectators 
there is alw'ays a vast difference between the 
sensible and rational horiznn.s^ but from the 
immense disparity betwixt the size of the earth 
and celestial sphere, planes of both circles may 
be considered as coincident. Hence in geo- 
graphy, when the horizon, or plane of (lie 
nonzon, is spoken of^ the rational is always 
understood when nothing; is *said to the con- 
trary. In consequence of the rutiiid figure of 
the earth, ev^ry part has a different horizon. 
The poles of the horizon, that is, the points 
directly above the head, and opposite to the 
feet of the observer, are called the zenith 
and nadir. 


9. A great circle described upon the iphere ' 
of the heaven, and passini^ through the two 
vertical points, is called a vertical mrcle, or an 
azimuth : and of these we may suppose as many 
as we please all roiind^ the horizm. In geo- 
graphy every circle obtains the epitnet of great, 
whose plane passes through the centre of tiie 
earth; in other cases they are called lesser 
circles. 

3. Almncaittnrs are circles supposed to be 
drawn upon (he sphere parallel to the horizon, 
and grow less and less ns they approach the 
vertical points, whore they entirely vanish. 

The apparent distances between any two 
celestial bodies arc measured by supposing 
arches of great circles drawn through them, and 
then finding how many degrees, minutes, &c. 
of tiiese circles are intercepted between them. 

4. Sometimes the visible horizon is consi- 
dered only vvith regard to the Trtbjects w'liicli 
arc nnon the earth itself, in which cose we 
may define it to be a lesser circle on the siir- 
fece of the eartli, comprehending all such ob- 

i 'ects as arc at once visible, to us ; and the 
liglier the eye, the more is the visible horizon 
extended. It is most accurately observed, 
however, on the sea, on account of the absence 
of those inequalities which at land render the 
circle irregular. 

5. The e((uator is a great circle upon the 
earth, every part of which is equnijy distant 
from the uoles or extremities of the imaginary 
line on wliich the earth revohes. In sea-la ii- 
guage, it is usually called tiie line. 

6. The meridian of any nlace is a great circle 
on the earth drawn throngii that place and both 
poles of the earth. It cuts the horizon at riglit 
angles, marking upon it the true north and 
south points ; divi«ling also the globe into tw'o 
Iicniispheres, called the eastern and western, 
from their relative situation to that place and 
to one another. The poles divide the meridians 
into two semicircles, oiie%f which is drawn 
through the place to which the meridian 
belongs, the other through that point of the eartli 
which is opposite to tlie place. By the meri- 
dian of a place, geograpliers and astronomers 
often mean that. semicircle which passi-stliroiigh 
the place, and which may (lierefore be called 
the geographical meridian. All places lying 
under this semicircle are .said to have the .same 
meridian ; (he semicircle opposite to tliis is 
c.'illrd the opposite meridian. 'I'he meridians 
are thus inimoveahly fixed to the earth as 
niiicli as (he places themselves on its surface, 
and are carried along with it in its diurnal rota- 
tion. When the geographical meridian of any 
place is, by the rotation of the earth, brought 
to point at the sun, it is noon or inid-dny at 
that place. Tlie rotation of the earth is from 
west to cast ; whence the celestial bodies ap- 
pear to move the contrary way. East and 
west, however, are terms merely relative, since 
a place may be west from one part of the earth, 
and east from another : but the true east and 
west points from any place are those w here its 
horizon cuts the equator. • 

7. All places lying under the same meridian 
are said fo have the same longitude, and those 
which lie under ditlerent meridians to have 
different longitudes ; the dilfprence of longitude 
being reckoned eastward or westward on the 
equator. Thus, if the meridian of any place 
cuts the equator in n point 15 degrees dis 


GEO 


314 


GEO 


Cant from one another, we aay there is a du- 
Terence of 15^ longitude betwixt these two 
phiccs. Geographers usually fix opon the meri- 
dian of some remarkable place for the first 
meridian, and reckon the longitude of all otliers 
by the distance of their meridians from tliat 
which they have determined iinon as the first ; 
measuring sometimes eastward on the equator 
all around the globe, or sometimes only one 
half east and tne other west; according to 
which last measurement no place can have 
more than 180^ longitude either east or west 
By the Brifish i^eogrnpliers the roval observ- 
atory at GreenwicJi is accounted the place of 
the first meridian. 

8. If we suppose 12 great circles, one of 
which is the meridian to a given place, to in- 
tersect each oilier at the jioies ot the eai^h, 
and divide the equator into 24 equal parts, 
these are the hour-circles of that place. These 
are by the poles divided into 24 semicircles, 
corresponding to the 24 hours of Uie day and 
night The distance betwixt each two of these 
semicircles is 15^, being the 24tli part of 360 ; 
and by tlie rotation of the earth each succeed- 
ing semicircle points at the sun one hour aBer 
tlie ureceding : so that in 24 hours all the semji- 
circles point successively at the sun. Hence 
it appears, that such as have their meridian 15° 
east from any other have likewise noon one 
hour sooner, and the contrary ; and in like 
manner every other hour of the natural day is 
an hour sooner at die one place than at the 
other. Hence, firom any instantaneous anpear- 
iince in the heavens observed at two distant 
places, the difierence of longitude may be 
found, if the hour of the day is known at each 
place. Hence also, were a man to travel or 
sail round the earth from west to east, be would 
reckon one doy more to have passed than (liey 
do who stay at the place whence he^ set out ; 
Bd that their Monday would be his Tues- 
day, &c. • ^ 

0. The equator divides the earth into two 
lietnispheres, called the northern ond southern ; 
all places lying under the equator are said to 
have no latitude ; and all others to have north 
or south latitude according to their situation 
with respect to the equator. The latitude it- 
self is -the distance from the equator measured 
ni» 0 D the meridian, in degrees, minutes, and 
seconds. Tlie complement of latitude is the 
difference between the latitude itself and 90°, 
or^Bs much as the place itself is distant from 
the pole ; and this complement is always equal 
to the elevation of the equator above tlie hori- 
zon of the place. An iiuiabitaDt of the earth 
at either of tlie poles would have always ooc 
of the celestial poles in his zenith, and the 
other in his nadir, the equator coinciding with 
the horizon.- 

Tliose who live under the equator have both 
poles in the horizon, all the celestial parallels 
cutting the horizon, at right anjgles. Lastly, 
those who live between either of the iioles and 
the equator, are said to live in an oblique 
sphere, or to haw* an oblique horizon, because 
the celestial equator cuts their horizon obliquely, 
and all the parallels in tlie celestial sphere have 
their pkiies oblique to that of the horizon. 

By the arctic and antarctic circles, however, 
modem geographers iind'^tand two filed 
cireles at the distance of 23| degrees from the 
pole. These are supposed to be described by 


the poles of the ecliptic, and mark out the 
space all around the globe where the sun ap- 
I^acs to ^ich the horizon at midnight in (he 
summer time, and to be entirely siina be|pw it 
in the winter. These are also called the pohr 
circles. 

According to the different positions of the 
globe with remrd to the sun, the celestial 
bodies will exhibit different phenomena to tlie 
inhabitants. Thus, in a parallel sphere, they 
will appear to move in circles round the hori- 
zon ; lu a right sphere they would appear to 
rise and set as at present, but always in circles, 
cutting the horizon at right angles ; but in an 
obliciue sphere the angle varies according to 
the degree of obliquity, and the position of the 
axis of (he sphere with rerard to (he sun. 
Hence we easily perceive tno reason of the 
sun’s continual change of place in the heavens ; 
but though it is certain that this clian^ takes 

J ilace every moment, the vast distance of the 
uminary renders it imperceptible for some time, 
nnless to very. nice astronomical oliservcrs. 
Twice a-year he is in the equator, and then the 
days and nights are nearly equal all over the 
earth. This happens in the months of March 
and September ; nfler wbicK the sun proceed- 
ing cither northward or south, according to the 
season of the year and the position of the ob- 
server, the days become longer or shorter than 
the night.s, and summer or winter comes on. , 
The secession of the sun from the equator 
either northward qr southward is called his 
declination, and is either noith or south ac- 
cording to the season of the year; and wlien 
this declination^ is at its greatest height, he is 
then said to be in tlie tropic, because lie be^ns 
to turn back (the word tropic being derived 
from the Greek verto). The space be- 

tween the two tropics, called the torrid zone, 
extends 47 degrees of latitude all round the 
globe ; and throughout the whole of that space 
die sun is vertical to some of the ^ inhabitants 
twice a year, but to those who live directly 
under the tropics only once. Throuzhoiit the 
whole torrid zone also there is little^itlereiice 
between the length of the days and nights. 

From an observation of foe diversity in the 
iengih of the days and nights, the rising and 
setting of the sun, with the other phenomena 
alreauy mentioned, geographers divide the 
surface of the earth into certain districts, which 
they call climates. This method of dividing 
the surface of the earth into climates is not of 
real practical utility, since it does not furnish 
any certain criterion for judging of the climate 
in a meteorological point of view. 

Fro:*! the various^ appearances of the srin, 
and the effects of his lig^ and heat upon dil- 
fereiit paris of the earth, tue division of it into 
zones has arisen. These are five in number. 
l.'The torrid zone, lying between the two 
tropics for the space of 47° of latitude. This 
is divided into two equal parts by the equator. 
2. The^ two temperate zones lie between the 
polar circles and the tropics, containing a space 
of 43° of latitude. And, 3. The two frigid 
zones lie between the polar circles aud 'the 
poles. In these last tlie longest day is never 
below 24 hours ; in the temperate zones it is 
never quite so much, nod in the torrid zone it 
is never above 14. The zones are named from 
the dygreo of heat they were siipposefl to be 
subjected to. The torrid zun«* was supposed 
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by the anciehlH to be noinhabitable^ on account 
of its heal ; but this ia now found to be a mis- 
take, and many parts of the temperate zones 
are warmer than the torrid zone itseli; Towards 
the polar circles also these zones are extremely 
cold durlnjr the winter season. Only a small 
part of the northern 'frigrid zone, and none of 
tlie Moiithern, is inhabited. Some geographers 
reckoned six zones, dividing the torrid zone 
into two by the equator. 

Besides these tnere are other terms belong 
ing to geography which it is necessary to ex- 
plain. 

A continent is a large portion of the earth, 
which comprehends several countries that are 
not separated by any sea; such are Europe, 
Asia, Africa, and America. An island is 
part of the earth entirely surrounded by water ; 
as Great Britain. A yie/iin.tu/Ia is a tract of 
land almost surrounded with water, and is 
joined to a continent only by a narrow neck ; 
each is the Morea in Greece. An isthnmsy or 
neck of land, is that part by which a peninsula 
is joined to a continent, or two continents 
to£[ether ; as^ the isthmus of Suez, which joins 
Africa to Asia. A f^omontory, or cape, is a 
high part of land which stretches into the sea ; 
thus the Cape of Good Hope is a promontoiy. 
A n ocean is a vast collection of waters sur- 
rounding a considerable part of the continent ; 
ns the Atlantic. A sea is a smaller collection 
pi* waters ; ns the Black Sea. A yulfin a part 
of the sea which is nearly surrounded with 
land ; as the gulf of Venice. A bay has a 
wider entrance than a gulf; as the Bay of 
Biscay. A strait is a narrow passage that 
joins two sens : as the Strait of Gibraltar, which 
joins the Mediterranean to the Atlantic. A 
fake is a large collection of water entirely sur- 
rounded by land, having no visible communi- 
cation with the sea; as the Caspian in Asia. 
A river is a stream of water that has its source 
from a sprin|f, which kec|)s constantly running 
till it falls into some other river, or into the 
sea. 

Tlie ancients considered the globe under the 
three grand divisions of Asia, Euroj^, and 
Africa. Modern discoveries have added a 
four^ division, that of America, which, ex- 
ceeding even Asia in size, mi^ht have been 
admitted under two grand and distinct denomi- 
nations, limited l>y the isthmus of Darien. The 
vast extent of New Holland which seems too 
large to be ranked among islands, and too small 
for a continent, eludes the petty distinctions of 
man; and geographers hesitate whetlier to 
ascribe it to Asia, or to denominate it a fifth 
specific division of the earth. 

Of the grand divisions of the earth, Asia has 
ever been esteemed the roost populous and is 
supposed to contain five hundred millions of 
souls. The population of Africa may be esti- 
mated at thirty millions, of America at twenty 
millions, and two hundred millions may perhaps 
be assigned to Europe. 

The natural division of the surface of the 
globe is into sea and land; about three- 
iourths of the whole bein^ occupied by water. 
The remaining fourth consists of lands, elevated 
more or less above the level of the sea, inter- 
spersed, in some parts, with smaller collections 
of water, at various heights, and in a few in- 
stances, somewhat lower than the genera^ sur- 
face of the main ocean. Thus thh Caspian Sea 


is said to be about three hundred feet lower 
than the oce.in. 

The gr^at contiaent, composed of Europe, 
Asia, and Africa, oonstiintes about a seventh 
of the whole surface of the earth; America 
about a sixteenth ; and Australasia, or New 
South Wales, about a fiftieth ; or in hundredth 
parts of the whole, Europe contoins two ; Asia, 
seven ; Africa, six ; America, six ; and Austra- 
lasia, two; the remaining seventy-seven being 
sea ; although some authors assign seventy-two 
parts only out of one hundred to the eea, and 
twenty-eight to the land. 

The general inclinations and levels of the 
continents are discovered by the course of 
toeir rivers. Of these the principal are, the 
river of Amazons, tlie Senegal, the Nile, the 
river St Lawrence, tlie Hoani^o, the river 
La Plata, the Yenisei, the Mississippi the 
Volga, the O^, the Amur, the Oronooko, the 
Gan^s, the Euphrates, the Danube, the Don, 
the Indus, the Dnieper, and the Dwina ; ond 
this is nearly the order of their magnitudes. 
But if we class them according to the length 
of country through which they run, the^ order 
will, according to M>\jor Rennet’s calculation, 
bft somewhat different ; taking the len^h of the 
Thames for unity, he estimates that of the river 
of Amazons, at 15J ; the Kian Kew, in Chinn, 
]5j; the Hoangho, 13A; the Nile, 12.}; the 
Lena, 11 the Amur, ll ; the Oby, 10}; tlie 
Yenisei, 10; the Ganges, its companion the 
Buirampooter, the river of Ava, and the Volga, 
each 9} ; the ]i!(iplirates, 8} ; the Mississippi, 8 ; 
the Danube, 7; the Indus, b ] ; and tlie Rhine, 6]. 

The grandest concavity of this globe is filled 
by the Pacific Ocean ; occupying nearly half ite 
surface from the eastern shores of New Holland, 
to the western coast of America, and diversified 
with several groups of islands, which seem in a 
nmnner the summits of vast mountains emerging 
from the waves This ocean receives hut few 
rivers, the chief being the Amor from Tartar}', 
tlie Hoan Ho and Kian Kew from China, 
wliile the principal rivers of America run 
towards the east. 

Next to this in magnitude is the Atlantic, 
between tlie Old and New Continents; and the 
third is the Indian Ocean. The seas between 
the arctic and antarctic circles and the poles, 
have been sometimes styled the Arctic and 
Antarctic Oceans : but the latter is only a con- 
tinuation of (he Pacific, Atlantic, and Indian 
Oceans : while^ the Arctic Sea is partly em- 
braced by continents, and receives many im- 
portant nvers. Besides these, there are other 
seas more niinnte, as the Meai}i 9 ff;]g|]^ii''^[)^ ' 
Baltic, and others still sm^^ till we come 
by due gradation to inland^kes of freah water. 

The courses of river^f^re sometimes marked 
by oblong concayitiM, which generally at first 
intersect the highe^ grounds, till the declivity 
becomes more gen^de on their approach towards 
their inferior reca;ptacles. But even large rivers 
are found some.times to spring from lowland 
marshes, and v^ind throu^ vast plains, unac- 
companied -by any concavity, except that of 
their immediate course ; while on the other 
hand, extensive vales, and low hollow spaces, 
freonently occur destitute of any stream. Rivers 
will also sometimes force a passage where 
nature has erected mountains and rocks against 
it, and where the concavity would api>car to be 
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io anotlier direction, which the river might have 
gained with more ease. In like manner, though 
the chief monntains of Euro|)e extend in a south- 
easterly and north-westerly direction, yet there 
are so many exceptions, and such numerous 
and important variations in other parts of the 
globe, as (o render any attempt at a general 
^eory vain. 

Prom the last expan w of oceanic waters, 
arises in the ancient lienusplicre, that wide 
continent, which contains Asia, Europe, and 
Africa: and in Ihe modern hemisphere the con- 
tinent of America, which forms a kind of 
separate island, divided by a strait of the sea 
fnnn the ancient continent. -But the grandest 
di^ ision of tlic ancient continent is Asia, the 
parent of nations, and of civilization : on the 
iiorlii‘cnst and .south, surrounded by the ocean ; 
but on the we.st, divided by an ideal line from 
Africa; and from Eiirone by boundaries not 
very strongly impre.ssed by the hand of nature. 
The Russian and tlie Tiirkisli empires, extend- 
ing over laigo portions of both continents, in- 
timately connect Asia witli hhirope. But for 
the sake ofcharnessaiid ])reci.sion, geographers 
retain the strict division of the ancient conti- 
nent into three part.s, w'liich if not .strictly natu- 
ral, is ethical, ns the manners of the Asiatic 
subjects of RiLssin, and even of Turkey, dilTer 
considerably from those of the Europe uii in- 
habitants of those eiiij)ires. 

A description of the four quarters of the 
plobe, an<l of the several kingdoms and sbites 
into which they are divided, belongs rather 
to a work devoted exclusively to geography, 
than to a dictionary of arts and sciences : we 
shall therefore forbear entering more into detail 
in this article. 

^ GEOLOGY’. The term geology is u.scd to 
signify a description of the .structure of the 
earth. As a branch of inductive science, 
geology is of very inoderii dale ; for tlioiigli the 
attention of men has long been directed to a 
theory of the earili, the formation of such a 
theory is incompatible witli any but an ad 
vunctMl stiite ol physical knowledge. Few 
studies, indeed, are attended with greater ditK- 
r.iilty ; none in wliich the subject is more com 
plex ; appearances so diversitied and scattered ; 
and where the causes that have operated arc 
so remote from the sphe re of ordinary observa- 
tion. Works on tiu, .subject of geology are 
innltiplyingutthe present time with imexainpled 
rnpiditv ; to suppose, however, Uiat tiiey are 
all either interesting or useful would be ab- 
surd ; and the inquirers on this interesting .sub- 
^ctaViillflad^ie most satisfactory and scientihe 
infonnation ircom the writings of such men as 
Orcenongh, Cunyvjveare, Phillips, Buckland, 
D’ Aaluisson; and the justly celebrated 
Cuvier. ' 

The following brief sketch of the subject is 
taken from the excellent\view given of this 
science in a work by McsVsrs. Conybeare and 
Phillips, entitled Outlines oi* the Geology of 
Englana and Wales. Some',additions by Dr. 
Ure occasionariy occur, and ikre marked wij^ 
Bsteriska. This study may b^^ivided, like 
most others, into two parts ; obsl^vation and 
theory. By the first we learn the rwativc posi- 
tions of the great rock^ or inineral\wre^teH 
dial compose the crust of our globe T^^roiigh 
ihe second, we endeavour to penetrate Into the 
caiscs of these collorationa 


Wbrner'8 Table the different Mountain 
Jtoclv, from Jameaon, 

0l\S8 I. — Primitive rocks. 

1 . Qranile. 2. Gneiss. 3. Mica-slate. 4 
Clay-slate. 5. Primitive limestone. 6.r Primi- 
tive trap. 7. Serpent! np. 8. Porphyry. 9 
Syenite. 10. Toimz-rock. 11. Quartz-rock. 
1^ Primitive flinty-slate. 13. Primitive gy^)- 
sum. * 14. Wiiite stone. 

Class If. —Transition rocks. 

1. Transition limestone. ^ 2. Transition trap. 
3. Greyvvacke. 4. IVansition flinty-slate. 5. 
Transition gypsum 

Class III. — Floeiz rocks. • 

1. Old red sandstone, or tirst sandstone for- 
mation. 2. First or oldest lloetz limestone. 

3. First or oldest iloetz gypsum. 4. Second or 
variegated sandstone formation. 5. Second 
iloetz gypsum. 6. Second floetz limestone. 
7. Third Iloetz limestone. 8. Bock salt forma- 
tion. 9. Chalk forinatiun. 10. Floetz trap for- 
mation. 1 1. Independent coal forn\ation. 12. 
Newest Ooetz-trnp formation. 

Class IV. — Alluvial rocks. 

1. Peat. 2. Sand and gravel. 3. lioam 

4. Bog-iron ore. 5. NagelHuli. 6. Calc-tiilf. 
7. Calc-sinter. 

Class X.— ‘Volcanic rocks. 

♦ Fsendo-volcanic rock.s. 

1. Burnt clay. 2. Porcelain jasper. 3. Earlli 
slug. 4. Culumnar clay ironstone. 5. Polier, 
or polishing slate. 

** True volcanic rocks, 

1. l^!^ected stones and ashc.s. 2. Dilfereot 
kinds of lava. 3. The matter of muddy erup- 
tions. 

The primitive rocks lie undermost, and never 
contain any traces of organized beings im- 
bedded ill them. The transition rock.s contain 
ronipnrutively. few organic remains, and ap- 
proach more nearly to the chemical structure 
of the primitive, than the inecliauical of the 
secondary rocks. As these transition rocks 
were taken by Werner from among those 
which in liis general arrangement were called 
secondary, the formation of that cla.ss made it 
necessary to abandon the latter term. To de- 
note the mineral inas.<ies reposing in his transi- 
tu/ii series, lie accordingly employed the term 
flectz rocks, from the idea that they w^ere gene- 
rallv stratified in planes nearly iu)rizoiitBl, 
while those of tlie older strata were inclined io 
the horizon at considerable angles. But this 
holds good with regard to tiie structure of those 
couniries only which are comparatively low 
in the Jura chain, and on the borders of the 
Alps and Pyrenees, Werner's Iloetz formations 
are highly inclined. Should we therefore pee 
gist in the use of (his term, says Mr. Conybeare. 
we must prepare ourselv os to speak of verticniL 
beds of Iloetz, (t. e. horizontal,) limestone, &c. 
As the inquiries of geologists extended the 
knowledge of the various forinafions, Werner, 
or his disciples, found it necessary to subdivide 
the bulky class of Iloetz rocks into floetz and 
newest Iloetz, thus completing a fourfold enii- 
lueralion. Some writers ha\e bestowed the 
term tertiary on the newest floetz rocks of 
Werner. The following synoptical view of 
ccol^ical arrangement is gi^eu Iiy the Rev 
Mr. Conybeare, 
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Character. 

• 

• Na«k'“ We*nbeu»Nai«^ 

\' Other 
Writers. 

1. Foniialioris (chielly of sand 
and day) above the chalk. 

Superior order. Newest lloetz class. 

Tertiaiy class. 

2. Comprising, 
n. Chalk. 

b. Sands and clays, be- 

neath the chalk, 

c. Calcareous freestones 

{oolites) and argilla- 
ceous beds. 

d. flew redsandistone, con- 

glomerate, and mag- 
nesian limestone. 

Sui-rrM 

Secondary class. 

3. Carboniferous rocks, co?n- 
1 prising, 

1 a. Coal measures, 

b. Carlnmiftruus limestone. 

c. Old red sandstone. 

S iiietiines refi rred to the preceding, 
sometimes to (he snccecdiug class, hy 
''ritera of these schools; very often the 
coal measures are referred to the former, 
file subjacent limestone and sandston^to 
the latter. 


4. IfooJinQ slates, &c. ifec. S/rhmefl. m'der* "IVaiisitioii flas.s. Intermed. i-Ijish. 


6. uneise, ,j,-wute.\^ I^r,ru,r order. PriinUivc class. Prin.i.ne class. 


In all these formations, from Ihc lowest to 
the hifrhest, we lind a re[)ctitiuti of rocks unci 
beds of similar chemical composition ; i. e. si- 
liceous, argillac(M)us, and calcareous, but with 
a considerable di^erence in texture ; those in 
tlie lowest formations being compact and often 
crystalline, while those in the highest and 
most recent are loose and earthy. These re- 
petitions form what the Wernerians call for- 
mation suites. We may mention, 

1. The limestone suite. This exhibits, in 
the inferior or primitive order, crystalline mar- 
bles ; in the two next, or transition and car- 
boniferous orders, compact and snbcry.shilline 
limestones (Derbyshire limestone ;) in the 
siipermedial or lloetz order, less compict 
limestone (lias,) calcareous freestone (Portland 
and Bath stone,) and chalk ; in the superior or 
newest (loets: order, loose earthy limestones. 

2. The argillaceous suite presents the fol- 
lowing gradations; clay-slate, shale of the 
coal m^ures, shale of the lias, clays alter' 
nating in the oolite series, and that of the sand 
l>eueath the chalk ; and, lastly, clays above the 
chalk. 

3. The siliceous suite may (since many of 
the sandstones of which it consists present 
evident traces of felspar and abundance of 
mica, as well as grains of quartz, and since 
mica is more or less present in every bed of 
sand,) perhaps deserve to have panite placed 
at its head, as its several members may pos- 
sibly have been derived from the detritus of 
that rock : it may be continued thus ; quartz 
rock and transition sandstone, old red sand- 
stone, millstone-grit, and coal -grits, new red 
sandstone, sand, and sandstone beneath the 
chalk, and above the chalk.^ In all these^ 
instances a regular diminution in the degree of 
consolidation may be perceived in ascMiding 
tlie scries 


We noticed before, tlint the r( mains of ve- 
getables and animals are cotifinod to the 
secondary forniiitions. We have now to add, 
tiiat they ore not irregularly dispersed through- 
out the whole series of these Ibrinations, but 
disposed ns it were in tamilies, end) formutioii 
containing an nssociatioii of species peculiar 
in many instances to itself, widely aillering 
from tliuse of oilier formations, and accom- 
panying it throughout its whole course ; so 
that at two distinct points on the line of the 
same formation, we are sure of meeting the 
same general assemblage of fossil remains. It 
will serve to exemplify the laws which have 
been stated, if the observer’s attention is di- 
rected to two of the most prominent forma- 
tions of tliis island ; namely, the chalk and 
the limestone which miderlic the coal in Nor- 
thumberland, Derbyshire, South Wales, and 
Somerset Now if he examines u collection of 
fossils from the chalk of Flnmborongh-UemJ, 
or from that of Dover-(^iifls, or. it may be 
added, from Poland or Paris, he will find 
eight or nine species out of ten tlie same: 
he will observe the same echinites associated 
with the same shells ; nearly one-half of these 
echinites he will perceive to belong to divi- 
sions of tliat family unknown in a recent state, 
and indeed in any other fossil bed except the 
clnilk. If he next proceeds to inspect parcels 
of fossils from the ciirboniferons limestone, he< 
will in the same maimer find them to agree 
with each other, from whichever of the above 
localities they may have been brought; that is, 
he will find the same corals,* the same ehei- 
niies, the same productse, terebrutulm, spiri- 
fene, &c. But, lastly, if liQ compares the 
collection from the chalk with that from the 
mountain lime, he will not find one single in- 
stance of specific apeeraent, and in very few 
instances any thing that would deceive even an 
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unpractised eye, by tlie snperficial resemblance exposed to the mechanical violence (probably 
of such an agreement the action of agitated wt/ters) which tore from 

r If we cast a rapid view over the phenomena it these masses# und^ rounded them by attri- 
of this distribation, the subject must ap|iear to tion# befojro Uje rock in which these fragments 
present some of the most singular problems are now Imbedded was formed : and, secondly, 
which can engage the attention of the inquirer Since loose gravel beds (and such must have 
iiilo nature, rlrit. We have a foundation of been the original form of these, though now 
primitive rocks destitute of these organic re* consolidated into conglomerate rocks) cannot 
mains ; in the next succeeding series (that of be accumulated to any extent from the action 
transition.) corals, encriiiitcs, and testneea, of gravity on a highly inclined plane, wc are 
different however from those now known, ap> bure, when we find such beds, as we often do 
pear at firat sparingly. The fossil remains of in nearly vertical strata, that this cannot have 
the carboniferous limestone are nearly of the been their original position, bnt is one into 
same nature with tliose in the transition rocks, which they 'have been forced bv convulsions 
but more abundant; the coal-measures (coal which Jinve^ dislocated them sunsequently to 
strata,) however, themselves, which repose on their consolidation.^ These consolidated gravel 
this limestone, present scarcely a single shell beds are called conglonierates, breccias, or 
or coral ; but, on the contrary, abound with pudding stones ; we find them among the Iran- 
vegetable remains, ferns, flags, reeds of ‘'iin- sition rock, in tlie old red sandstone, in titc 
known species, and large trl|iks of succulent mill-stone grits and coal-grits, in the lower mem- 
plants, strangers to the present globe. Upon hers of the new red sandstone in the sand strata 
the^ coal rest beds again containing marine re- ^beneath the chalk, and in the gravel beds as- 
mains (the magnesian limestone), then a long^^ociated with the plastic clay, and interposed 
interval (of new red sandstone) intervenes, oetween the chulk and great London clay, 
desntnte almost, if not entirely, of orgunic From the occurrence of the marine renuiriis 
remains, preparing' the way, as it were, for a lately noticed, occupying, as tliey do, rocks 
new order or things. This order commences spread over two thiras of the surface of every 
in the lias, and is continued in the oolites, part of our continents which have been ex- 
green and iron sands, and chulk. All these plored, and rising to the highest situations, even 
beds contain corals, encrinites, echinites, tes- to the loftiest summits of the Pyrenees, and 
tacea, crnstacea, vertebral fishes, and marine still more elevated points on tlie Andes, it is an 
oviparous quadrupeds, yet widely distinguished inevitable inference, Ihat the greater part of 
from, the families contained in the lower beds those continents huve not only been- covered 
of the transition and carboniferous class, and by, but have been formed of materials collected 
particularly distinguished among themselves, within the bosom of the ocean ; that we inhabit 
according to the bed which they occupy. Hi- countries which we may truly call j'actas ex 
tlierto the remains nre always petrified, i. c. ignore terras. The great and fundamental 
impregnated in tlie. mineral substance in which problem, therefore, of the^tical geology, is 
they are imbedded. But, lastly, in the strata obviously to assign adequate causes for the 
which cover the chalk, we find the shells change of level in this ocean, whicii has per- 
nierely preserved, and in such a stal , that niitted tliese masses, which once formed tlie 
when tlie clay or sand in which they lie is bottom of its channel, to rise in hills and 
washed off, they might appear to be recent, mountains above its waves. The causes whicii 
had they not lost their colour, and become mure it is possible to imagine are reducible to two 
brittle. Here we find beds of marine ' shells general classes. First, The decrease of the 
alternating with others peculiar to fresh water, absolute quantity of water. This must have 
so that they seem to Imve been deposited by resulted from causes entirely chemical, namely, 
rec^rocating inundations of fresh and saU the dccoraiiosition of some portion of the water, 
water. In the highest of the regular strata, its constituents entering into new forms of com- 
fhe crag, we at length can find an identity with hination ; and its formation in the rocks formed 
the shells at present existing on the same htneath it. It is probable that these causes 
coast; and, lastly, over all these strata in- have operated to some degree, but it seems 
diseriminately there L spread a covering of impossible to ascribe to them the very great 

g ravel (seemingly formed by the action of a dilWeDceoflevelforw'hich we have to account 
eluf^, which has detached and rounded by ^ The second class of possible ca^s is en- 
attrition fragments of the rocks over which it tirely mechanical ; those, namely, wliich may 
swept,) containing the remains of numerous have produced a change of relative level with- 
land qnadnipeds, many of them of unknown out .oiy diminution of absolute quantity in the 
genera or species (the mastodon, and the fossil waters. 

ppecies of elephant, or mammoth, bear, rhino- The causes of this kind which have been pro- 
ceroB, and elx,) minglqd with others (hyionas, posed are, first, 'J'he absorption of the waters 
&C.) equally strangers to the climates where into a supposed central cavity ; but the now 
they are now found, yet associated with many ascertained density of the earth (being greater 
at present occupying the same countries. than that which would resuit from an entirely 

Another class of substances imbedded in the solid sphere of equal magnitude of the tnu^ 
■econdary strata, and throwing light on tlie compact known rock) renders the existence of 
convnhiioDS air^idst which tliey nave been any such cavity very doubtful, 
formed, are the pebbles, or rolled fragments ^condly, A writer in the Journal of tho 
of rooks, older than themselves, which they are Boyal Institution, vot. ii. has proposed (he 
often found to contain, very ingenious liypoUiesis, that a change of 

The necessary mfereRpes from this fact are, temperature of a few degrees will, from the un- 
first, The rock whence the fragments were de- equal expansibility of the materials of land and 
rived must have been consolidated, and, sub- water, sufiicieotly account for (his change of 
seqnently to that consolidation, have been level. 
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Thirdly, It has beer, ascribed to violent con- 
vulsions, which have either heaved up the 
present continents, or, which amounts to the 
same thing:, (as the same relative change must 
have*tnken place in eitlier view,} depressed (he 
present channel of the ocean. If the violent 
elevation of the continent, or depression of (he 
channel of the ocean, supposed in the last men- 
tioned hypothesis, realty took place, it must 
hn\e left traces in the disturbed, contorted, and 
highly inclined position of the strata ; and these 
di^iirbances must bo the mvatest where the 
change^ of level 1ms been the greatest, i. e. in 
tim neighbourhood of the loftiest mountains. 
Now this is actually Kite case. 

In support of the hypothesis which ascribes 
an important part to volcanic agency in modify- 
ing the surface of oiir planet^ the following, at 
least plausible, arguments might be addiiced. 

1. It must be kept in view, that the object is 
to assign an adequate cause for (he undoubted 
(art of the emergence of the loftiest mountain^ 
of the present continent; and (hat when at' 
mighty an effect is to be accounted for, the 
mind must be prepared to admit, without being 
startled, causes of a force and energy greatly 
c xccetling those with w'hich we are acquainted 
from actual obsen ntion. 

2. The broken and disturbed state, and in- 
clined position of the strata composing those 
continents, many of which must have been at 
the time of their original formation horizontal, 
indicate, as we have seen, tliat one at least of 
the causes operating to effect this great change 
of relative, level between the land and waters, 
w'us the elevation of the former by mechanical 
force. 

.3. Tlie only ag^nt with which we are ac- 
quainted, whose operation bears any analogy 
to the eflects above specified, is the volcanic 
energy which still occasionally forms new 
iNlaucfs, and elevates new mountains. 

4. AltJioiigh these elfects are now indeed 
partial and limited, yet there is certain proof 
that volcanic agency has formerly been innrh 
more active ; the extinct volcanoes of (he 
Rhine, Hungary, and Auvergne, ns w'ell as 
those which occupy ho large a portion of Italy, 
where only one remains in activity, concur in 
pro\ing, that at present we experience only the 
expiring clforts, as it were, of those gigantic 
powers which have once ravaged the (iice of 
nature. 

5. If to this certain proof of the greater pre- 
valence of volcanic convulsions in earlier, but 
still comparatively recent, periods of (he history 
of our planet, we add the presumption that the 
traj> rocks (so singularly intruded among the 
regular strata, and producing, wiieie tliey tra- 
verse (hose strati, so precisely Uie elfects of 
heat acting under compression, and so dilfereut 
in nil their phenomen.i from fbnnntions de- 
cidedly aqueous,) were of volcanic origin, we 
shall find that scarcely n country exists, which 
has not been a prey to (lie ra\ages of (his 
powerful principle. If, with many of the best 
geological observers, (I)r. M'Ciilloth, Von 
Rueli^ Necker, &c.) we inclhie to extend (he 
same coDcliisions to gi'aiiite rocks, u mass of 
volcanic, power, clearly adequate to all the re- 
quired elfects, is provided. 

G. The question will iiudoiibtedly present it- 
self, what is the source of \ olcauic action ? And 
siiilicieut proof exists that tliis source is deeply 


i^ated beneath the lowest rocks with which 
our examination of the e«|tb's Hurlkce mokes 
us acquainted ; for in Auvergne, the lavas have 
evidently been erupted lirom beneath the primi- 
tive rocks. 

r. The very important recent discoveries 
with regard to the increased temperature noticed 
in descending deep mines, ScC. by Messrs. Fox 
and Foorrier, wul, if conlirioed by further 
examination, prove, that some great source of 
heat exists beneath the earth's crust 

8. A degree of presumption may be (hoiii^t 
to arise from these considerations, timt toe 
crust of the earth rests on^ a heoted nucleus, 
the true source of volcanic energy.^ If this 
nucleus be in a (laid or viscous state, its undu- 
lations would readHy account for the convul- 
•siens which have^^ aflected that crust, both in 
originally dislocating and elevating portions of 
its strata, and 'in (he actual phenomena of 
earthquakes (of many of which plienomeiia no 

^ other hypothesis appears to oiler a sufficient 
*-e|mlaiiation,) while, at the same time, it would 
aflord an adequate reason for the figure of the 
globe as a spheroid of rotation. 

9. On this supposition, w'e should at once 
pgreeive a reason why the effects of the vol- 
canic force may have been much more \ ioleiit 
i" earlier |ierio(fs, while that mass of deposites 
which now covers the supposed volcanic 
nucleus, was hut gradually forming o\er it, than 
at present; and we shall also find a reason fur 
the higher temperature which many of the re- 
mains of both the animal and vegetable king- 
doms, found in the strata of countries now too 
cold for the existence of their recent analogies, 
appear to indicate as having formerly prevailed. 

10. It must be remembered, that one of tbe 
essential conditions of the theory above sketched 
is, the operation of volcanic agency beneath the 

ressure of an incumbent ocean ; and that it 
oes not, therefore, in any degree question tlie 
Neptunian origin of the majority of the rocks 
which have evidently been formed in the bosom 
of the ocean. With regard to the trap rocks 
alone, and perhaps the granitic, does it venture 
even to insinuate an opposite mode of forma- 
tion? 

Mr. Conybeare next shews, that the Wer- 
nerian generalization of tbe phenomena is too 
ha.Hty. It supposes the basset edges of (he 
strata to occupy levels successively lower and 
lower in proponion as tliey are of less ancieot 
formation, and as (hey recede from the jirimU 
ti%e chains, forming the edges of the basins in 
which they have been deposited. For if we 
compare the basset edges of the same strata on 
(he opposite sides of tlie .great European basin, 
(assuming the primitive ranges oi our own 
island as one of its borders, and those of the 
Alpine chains as tbe other,) we shall their 
level totally different 

Tlie oolite, for instance, whose highest point 
with us is less than 1300 feet, attains a height 
of more than 4000 in the Jura chain, and in (be 
inoiintains of the Tyrol has been observed by 
Mr. Bucklipid crowning some df the loftiest and’ 
most rugged summits of the Alps themselves. 
Again, it we compare the inclination of the 
strata at tlie edges of (be basin, we shall find 
everything but tiie supposed regular gradatiou, 
from a lii^ily elevated to a Lorixontai peoitioo : 
on the ctiiitrary, \\e^ shall see the horizontal 
beds generally reposing at once upon the (run- 
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cated e Jeea of those which lie at very consider* 
able an^es ; and in place of the general con* 
formity or parallelism which ooglit to prevail 
between the several formations, we shall ob- 
serve, in manv instances, appearances of the 
greatest irregularity in this respect ; and these 
irregularilies will be found to increase in a[>> 
proar.hing those chains which tire the most 
elevated. 

But if wc suppose, that during tite regular 
and gradual subsidence of the level oi the 
ocean, in the Wernerian system, the continents 
were elevated' hy iiiechaiiicitl forces acting in a 
series of great convulsions, we hhiill perhaps 
obtain a nearer apjiroxiiuation to agreement 
with (lie actual phonouieiia, us deduced from 
observation. If these convulsions resulted 
from volcanic agency, we have already seep 
that there is everv reason to believe tliis cause 
to have acted wiui most violence in the earliest 
periods ; and this will siiflicicntly account for 
the greater derangement of the earlier rocks. 

That the valleys have been, in many in 
stances, entirely excavated by the agency of 
powerful aqueous currents, and in all, greatly 
modified by the same cause, seems as com- 
pletely proved ns the nature of the case can 
^ssioly admit, 'fhe saiue diluvial agency that 
nas excavated the valleys, appears also to have 
swept rtf the superior strata from extensive 
tracts which they once covered. The proofs 
of this are to be found in insulated hills, or 
oulUerH of those strata, placed at considerable 
distances from their continuous range, with 
which they have every appearance of having 
been once connected ; in the abrupt and trun- 
cated escarpments which form the usual termi- 
nation of the strata, and in the very great 
quantity of their debris, scattered frequently 
oyer tracts far disbiut from those where they 
still exist in situ. 'J"his stripping off the super- 
strata is appropriately termed demtdation. 

The most important agency of this kind ap- 
pears to have been exerted at an early period, 
and subsequently to the consolidation of ail the 
strata, by an inundation which must have 
swept over them universally, and covered the 
whole surface with their debris indiscrimi- 
nately thrown together, forming the last great 
geological change to which the surface of our 
planet appears to have been exposed. 

To this general cov ersng of water- worn debris 
derived from all tiie strata, the name of diluvium 
has been given, from the consideration of that 
great and universal catastrophe to which it 
seems most properly assignable. By this name 

is intended to distingiiisri it from (he partial 
ddrris occasioned by causes'stili in operation ; 
sneh as the slight wear prodncfd hy the present 
rivers, (he more violent action of torrents, &c. 
To the latter the name of alluvium has lately 
been appropriated. It does not seem possible 
to assign any single and uniform direction to 
the rarreuts which have driven the diluvial 
debris before them ; but Uicy appear in every 
instance to have flowed fwliTch indeed must of 
necessity be th|i case witn the currents of sub- 
siding waters,) as tliev were determined by (he 
configuration of the adjoining country ; from the 
inoMtuins, tliat is, towards the lower hills and 
plains , As far as Engla^is roncerued, 'this 
principle will produce a general tendency to a 
direction from nortli-west towards soutfi and 


cast, ^euily modified, however« by obvious 

local circumstances. 

Anothi^ circumstance connected with the 
distribution of these travelled frafpients is, that 
we oflen find them in masses ot considerable 
size, accumulated in situations now seimrated 
by the intervention of deep valleys from the 
parent hills (if wc may so speak,) whence we 
know them to have been torn. This appears 
to be a demonstrative proof that these inter- 
vening valleys mnst have been excavated sub- 
sequently to tlie transportation of these blocks ; 
for though we can readily conceive how the 
agency of violent currents may have driven 
these blocks down an inclined plane, or if the 
vis a terffo were suflicient, along a level sur- 
face, or even lip a very slight and gradual ac- 
clivity, it is impossible to ascribe to tliem the 
Sisyphean labour of rolling rocky masses, some- 
times of many tons in weight, up the face of 
abrupt and high escurpnients. The attention of 
~TeQlograt.s was first directed to this phenomenon 
ly l^c.discoveries of Saussiiro, who noticed one 
of its most striking cases — the occurrence of 
massive fruguients torn from (he nritiiilive 
rhains of the Alps, scatteied at high levels on 
the escarpment of the opposite calcareous and 
secondary chains of the Jura, altiiougli between 
the two points, the deep valley containing the 
lake of (b'lieva is interjiosed. 'J'his phenome- 
non is one of very coiiiinoii occurrence. 1'ho 
Downs surrounding Bath (Hampton Down for 
example,) though abruptly scarped, and sur* 
roiindfed hy valleys more than 600 feet deep, 
have yet on their very summits flints trans- 
ported from the distant chalk hills. The siin- 

S ilest explanation of the fact will be, that these 
raginents were transported hy the first action 
of the currents, before they had ellerted tlio 
excavation of the valleys, now cutting oil* all 
coinmunicatiori wHli the native rocks whence 
they were derived. 

The organic remains of land -animals dis- 
persed through this diluvial gravel, must, with 
the greatest probability, he referred to the 
races extiiignished by the great cuiiviilsion 
vvlpcli formed that gravel ; many of them arc 
of species still inhabiting the countries where 
they are tlius found ; some of the species now 
inhabiting only other climates ; and some few, 
ol‘r.pecies and genera now entirely unknown. 

T • (he same period we may ascribe tiic 
bones qf the same sjjecies with ties above, tbiiud 
in many caverns; but, in many of these in- 
stances, it is probable that some of the animals 
now found there, prev iuusly inhabited tiiem as 
their dens. Professor Biicklniid appears to 
have (./oved satisfactorily, that this must have 
been the case in the rcmarkablo instance of 
the cavern lately discovered near Kirby, 
Moorside, Yorkshire. Here tlic remains found 
in tile greatest abundance ara those of liyEeims; 
with these aie minglcMl fr.igmenls of various 
auimais, from the mammoth to the water-rat 
All tlic bones present evident traces of having 
been mangled and gnawed ; and the whole are 
buried in a sediment of mud subsequently in- 
crusted over hy stulactical de{tositions. 'Pro- 
fessor Buckland’s explanation is, that this 
caveim was occupied by the hyaeuas ; who, ac- 
cording to tlie known habits of tliese animals, 
partially devoured even the bones of their prey, 
and dragged them for that purpose to their 
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(fens ; nronnd tlieir retreats, a similar contj^rtes nation, and are sometimes situated vertically 
of mangleij bones has been noliced by recent While in the plains and low^hilll it was neres- 
travellers. The proofs of these points, de> flfVy to dig deep in order to detect the succcs* 
diK'edd'rom the circninstances of the cavern, sioo of the strata, here we perceive them by 
(he state of the bones, and the ascertained means of the valleys, which time or yiolehce 
habits of the animals in question, appear to be bas produced, and which disclose their edges 
decisive. The seiliiAent'in Which the bones to the eye of the observer, 
ore^ imbedded, and the occurrence of the re- Thus the sea, previous to the forniaiion of 
mains of the mammoths^ and otlier species, the horizontal Strata, had formed others, which 
(irdy known (in these climates at least) in a by some means have been broken, lifted np, 
fossil state, in the diluvial gravel, clearly re- and overturned in a thousand ways. Bnt the 
fer tl«eir remains to the same era. Caverns sea has not always deposited stony substances 
roiifuining bones of a similar class, tlie nmm- of the same Lind. It has observed a regular 
iiioth, the fossil species of a rhinoceros, &c. succession as^ to .the nature of its deposifes ; 
1 m ve been found near Swansea, at Hattoii-hill. the more ancient th4| strata are, so much tlie 
von the Metidip chain in Somersetshire,) ana more unifoMn and eittcnsive are tiiey ; and tlis 
near Plymouth. — Hev, IP. J?. Vonybeare, In- more rectmt they are, the more itinited are 
Induction. (hey^, and more variation is observed in 

The ancient history of the globe, which may them at small distances, 'riius the great cata- 
he regarded ns the ultimate object of geologi- strophes which have produced revolutions in 
cal researcli(;s, is undoubtedly one of the must the basins of tlie sea, were preceded, accoin- 
curious subjects that can engage the atten^|pj||ttnied, and followed by the changes in tlio 
of enliglitened men. The lowest and ni^^Bture of tlie fluid, and of the substances wliicJi 


level parts of the earth, when penetrated to a 
\<‘ry great depth, exhibit nothing but horizontal 
stnila, composed of various substances, and coii- 
lainiiig almost nil of them innumerable marine 
prodiK'tioiiH. Siuiilar strata, with tlie same kind 
of productions, compose the hills eveft to a 
great height. Sometiiiifs the shells are so 
iieroiis as to constitute the entire liody of 
the stratiiriK They are almost every where in 
siK h a perfect state of preservation, that even 
tlie smallest of them retain their most delicate 
parts, their sharpest ridges, and tondi'rest pro- 
cesses. They are found in elei’ations far above 
tlie level of every part of the ocean, and in 
pl.iees K) wliieh the sea could not be conveyed 
by any presently existing fcunse. They are not 
lot'ndy enclosed in Ioos(; sand, but are often 
incMisted and penetrated on all sides by the 
liardf'si .'•tones. J^very part of the earth, every 
hemisphere^ every euntinent, every island of any 
si/e, exhilut-s the same phenomenon. We are 
flineibre forcibly led to believe, not only tliat the 
scu has at one period or another covered ail 
onr plains, hut that it must have remained 
tin re for a long time, and in a state of tran- 
((iiilllty ; which ciffcomstance was necessary for 
the formation of denositea so extensive, so 
lliick, in part so solid, arnl containing exuvia 
BO ])erfectly preserved. A nice ami scriipn- 
lous comparison of the forms, contexture, and 
ciunposition of these shells, and of those vvliich 
still inhabit the sea, cannot detect the slighiest 
ditfercnce between llieni. They have there- 
for^ once lived jn the sea, and been deposited 
by it ; the sea consraiiently must have rested 
ill the places where the disposition has taken 
place, lienee it is evident, that the basin or 
reservoir containing (he sea lias^ undergone 
some change, either in extent, situation, or 
both. 

'riie traces of revolutions, become still more 
apparent and decisive when we ascend a little 
higher, and approach nearer to the foot of the 
gicut chain of nioiiritains. There are sUll found 
many beds of shells ; some of these are even 
larger and more solid ; the shells are (piite as 
nunu rolls, and as entirely preserved • but they 
are niit of the same species with those wdiicii 
were found in the leito elevated regions. The 
•if rata which contain them are not so generally 
liori/ontal ; they have various degrees of iiicih 


it held 111 solution ; anil when (he stirluce ol the 
seas caino divided by islands and pro- 

jecting ridges, dilVerent changes took place in 
every separate basin. 

These irruptions and retreats of the sen have 
neither been slow nor gradual : most of the 
catastrophes which linve occasioned (lieni have 
hcensuclden; and this is easily proved, espe- 
cially with negat'd to tlu^ last of tlieiii, or thij 
Mosaic deluge, the traces of which are very 
conspicuous. In the noitheru vegious it has 
left file carcasses of some large quadrupeds, 
which the ice had arresh'd, and which are 
preserved even to the present day, w ith their 
skin, tlieir hair, and (heir flesli. If they had 
not been frozen as soon ns killed, they must 
liav'e been quickly decomposed by putrefaction. 
But this perpetual frost could not have taken 
possession ol the regions which these animals 
inhabUed, except by the same cause vvhicli 
destroyed them: this cause must therefore 
have been as. sudden as its eflect. The two 
most remarkable plif'nomcna of (liis kind, and 
which must for ever banish all idea of a slow 
and grncTual revolution, are the rliinneeros, 
discovered in 1771 on the banks of tlie Vilhoui, 
and the elephant, recently found by Mr. 
Adamttnear the nioiitii of the tScua. This lust 
retained its flesh and skin, on which was hair 
of two kinds; one' short, flue, and cri.sped, 
resembling wool, and tlie otiier like bristles, 
'riie flesh Was still 1'!! Imcli high preservjition, 
that it was eaten by dogs. Kvery part of the 
globe bears the impress of these great ond ter- 
riblo events so distinctly, that they must he 
visible to all who are qualified to read their 
history in the remains which thev have left be- 
hind . — See Cuvier's Theory of the Earth, 
GEOMETRY is that branch of malhcma- 
' UcH vvliich treats of the properties of extension 
and fignre. The name is derived from the 
Gi-cek term yttvfmrpta, which properly sig- 
nifles the science of fand-meastiring, as it was 
the necessity of measuring the land that first 
gave occasion to contemplate the principles 
and rules of this ort, which has since been 
extended to numberless other speculations; 
insomuch 'that, together with arithmetic, geo- 
metry forms now the chief foundation of all 
the mathematics. 

Herodotus and Proclus ascribe the inveii 
Y 
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lion of fceometry Co tlic En^yptianfl, nnd fussert 
(hat the Hiiniiaf inundations of the Nile gave 
oeeasiori t(j it ; for those wafers bearing away 
the bounds und landmarks of estates and 
iitfins, covering tlie face of the ground niii- 
, furmly with mud, the people, say they, were 
obliged every year to distinguish and Jny out 
their lands by the considera(i«)n of their figure 
and quantity; and thus by experience and 
habit they forinc<i a method or art, which was 
the origin of geomtAry. 

Geometry is dislinguished into theoretical or 
speciilufiie, and prarticnl. 

Thcoretiral or spef-iilative geoinelry treats 
of the \>irioiis proper^s and relations in 
qingnitudes, demunsliuting the thoprcms, &c. 

Practical geometry, is that which applies 
those speculations and Ihenreins to {lartu'ular 
uses in the solution of problems, and in life 
measurements in the ordinary roncerris of 
life. ^ 

Si>ecu1ative geometry again may be divid^ 
into elementary and sublime. 

Elementary or common gei^ietry, is tlmf 
which is emnloved in the consideration of 
right lines mm ) lane surfaces, with the suhds 
genenited from them. 

And the higlier or sublime geometry, is that 
which is enipKiyed^in the tronsideration of curve 
Hues, conic sections, nnd the bodies formed of 
them. This pai t has been cliietly cultivated 
. by the moderns, by help of liie improved slate 
of algebra, Mud the nioilerii uihilysis or 
fluxions. 

We shall now proceed to give the principles 
of practical geometry, beginning with 

Definitions. 

1. A mathematical point has neither length, 
breadth, nor thickness. From this definition 
it may he easily understood flint a ninthematical 
point cannot be seen nor felt ; it can only be 
imagined. 

Wluit is commonly called a point, as a small 
dot made with a pencil or pen, or the (loliit of 
a needle, is not in reality a mathematical 
point ; for however small snch a dot may he, 
yet if it be examined vvith a magnifying glass, 
it will be found to he nn irregular snot, of a 
very sensible length uiid breadth : ami our not 
being able to nica^juie its dimensions with the 
naked eye, Bribes only from its smallness. 

2. A line is length without breadth or 
thickness. Wiiat was said above of a point, 
is also applicable to the definition of a line. A 
line therefore can only he imagined. The ends 
of a line are points. 

3. Parallel lines are suJi as always keep at 
the same distance from eucli other, and which, 
if prolonged ever so far, would never meet. 
See Plate XIX, fig. 1. 

4* M right line is what is commonly called a 
straight line, or oiio that tends every where tlie 
same way 

6. A curve is a line which continually 
changes its <)irection between its extreme 

points.. 

6, An angle is tlie inclination or opening of 
two lines meeting in a, point, fig. 2. . 

7. The lines AB^Sba BC, whicb form the 
angle, are called tlie legs^ or sides : and the 
point B, where they meet, is called the vertex 
of the sogib. or the :ingakr point. An angle 


is sometimes expressed bv n letter phu i d .u 
the rertex, as fhc angle 1), fig. 2 ; hut moat 
comnioniy hy three letters, observing to place 
in the middle the letter at the vertex, end tne 
other two are those at the end of each leg, as 
the angle ABC. 

8 \Vlien one line viands upon anether, so 
as not to lean more tfj one side Ilian to another, 
both the mif^les which it makes with the otlier 
are called riglii angles, ns the angles ABC and 
ABD, fig. 3; and all right angles are eqnaWto 
each other, being all equal to 90^; and the 
line AB is .said to be perpendicular to Cl). 

BegiiiiU'i's are very apt to confoiuid tlic 
terms peipondiciilar, and plumb or vertical 
line. A line is veitical when it is at right 
angles to the plane of tlie horizon, or lc\el 
surface of the eartii, nr to the surface of water, 
which is ill wavs level. The sides of a house 
are vertical, lint a line may he perpimdicii- 
jar to another, whether it stands upright, or 
inclines to the ground, or even if it lies Hat 
upon it, provided only that it makes the two 
angles formed by meeting with the other line 
equal to each other; us for instance, if the 
angles AliC*and ABD he equal, the line AB is 
perjiendicular to CD whatever maybe itspo< 
sitioM in other respecK 

9. n one line BE (fig. 3.) stands upon 
another, CD, so as to incline, the angle' V jiIC, 
which is greater than a right angle, is called an 
obtuse itnj'le ; and that w’liicli is less than a 
right nude is called an acute angle, as the 
arigle EBD. 

10. Two angles whirh have one login com- 
mon, as the angles ABC und ABE, are called 
coiOigiioiis Hiigles, or adjoining angles ; those 
which are produced by the crossing of two 
lines, us the aiigUsEBD undCBP, formed by 
CD and EF, crossing each otlier, are called 
opposite or verti( ul angles. 

11. A figure is a bounded space, and is 
either a aiirlucc or a sriid. 

12 A superficies, or surface, has length and 
breadth only. The extremities of a superficies 
are lines. 

13. A plane, or plane surface, is that which 
is every where perfectly flat and even, or 
which will touch every past of a straight 
line, m wfiatever direction it may be laid upon 
it. The top of a marble slash, for instance, is 
an example of tiiis, which a straight edge will 
touch in every point, so that you cannot see 
light any where between. 

14. A curved surface is that which will not 
coincide with a straight line in any part Curved 
surfaces may be either convex or concave. 

15. A convex surface is vi4ibn the surface 
rises up in the middle ; as, for instance, a pait 
of die outside of u globe, 

36. A concave surface is when it sinks in 
the middle, or is hollow, und is the contrary 
to convex. 

A surface may be boiioded either by straight 
lines, curved hues, or both these. 

17. Every surface bounded . hy straight 
lines only is called a polygon. If the sides are 
all equal, it is called a regular polygon. Jf they 
are unequal, it is called an irregular polygon. 
Eveiy polygon, whether equid or unequal, has 
the same iiuinbcr of sides as angles, and they are 
deuDininaled sometimes accoraing to tlie num- 
ber of sides, and sometimes from the nnniber 
of angles they contain. Thus, a figure of three 
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sides is called a triangle, and a fignre of four 
sides a quadrangle. 

A pentagon is a jwlygon of fiveliidps* a 
h^agffn has six sides'; a heptagon se%'cn 
sides ; an octagon eight sides ; a uonagon nine 
sides; a decagon ten sides; an imdecagou 
eleven sides : a diiod^cngon twelve sides. 

When they have a greater niKiihpi* of sides, 
it is usual to call them polygons i f 13 sides, of 
14 sides, and so on. 

^Triangles are of different kinds, according 
to the lengths of their sides. 

IS. An equilateral triangl*i has all its sides 
equal, as AHC, fig. 4. 

19. An isofiCfdes tgangle has two equal 
sides, as DEh\ (ig. 5. 

30. A sealcne triangle has all ils sides im 
equal, ns Ollf, fig. 6. 

'rriangles are also denominated aorording to 
the angles they contain. 

21. A right-angled triangle is one that has 
in it a right-angle, as ABC, tig. 7. 

22. A triangle cannot have more than one 
rigid angle. The side op[iosite to the right 
angle B, as AC, is called the h\potheiiuse, and 
is oiw.ivs the longest side. 

23. An obtuse-angled triangle has out ob« 
tiise angle, as iig. 8. 

24. All nciite-nngled triangle has all its 
angles acute, as tig. 4. 

25. An isosceles, or a scalene tiiangle, may 
he either light angled, ohtiis(‘, or acute. 

20. Any side of a triangle is said to subtend 
the angle opposite to it: thus AB (tig. 7.) sub- 
tends the angle ACB. 

27. If the side of a frisingle he diuwn out 
beyond the figure, as Al) (tig. 8.) the angle A 
or (JAB, is callul an internal angle, and the 
angle CAD, or that without the figure, an ex- 
ternal angle. 

2S. A ((iMdrangle is also called a quiidrila- 
h'l-al figure. Tliey are of various denomina- 
tions, as their sides are 4 *qiml or unequal, 
or as all their angles are rigid-angles or nut. 

29. Every four-sided figure whose opposite 
sides arc narallel, is called a parullelugrani. 
Pro\ ided that the sides ojiposite to each other 
he parallel, it is immaterial whether the angles 
are right or not. Figs. 9, 10, 11, and 12, are 
all )*:trallelograrns. 

30. When the angles of a parallelogram 
are nH right angles, it is called a rectangular 
pandlelogram, or a rectangle, ns figs. 11 
and 12. 

31. A rectangle may ha\e all its sides equal, 

or only the opposite sides equal. When all 
its sides arc equal, it is called a square, as 
fig. 12. , ■ 

32. When the opposite sides are parallel, 
nnd oil the sides equal to each other, but the 
angles not right angles, the parallelogram is 
called n rhoinhns, as fig. 10. 

33. A parallelogram having all its angles 
oblique, and only its opposite equal, is called 
a rhomboid, as 

3'l. When a quadrilateral, or tour-sided 
figure, has none of its sides parallel, it is 
called a trnf>e/ium, as fig. 13, consequintly 
ffivery quadrangle, or qaadriiateial, w liich is not 
a parallelogram, is a trapezium, 

^ 35. A trapezoid lias only one pair oi its 
sides parallel, ns fig. 14. 

A diagonal is a right linedraw'ii beiweeu 
tiny two angles that nra oiiposite in a polygon. 


as IK, fig. 15. In naralletomms the diupfK 
nal is sometimes called the diameter, bec.ui.^c 
it passes thiongli the centre of the figure. 

37. .ComplementM of a parallelograni. It 
any point, ns E (fig. 15.) be biken in (he dl‘\ 
gonul of a paraliefogram, nnd throngli tli:i; 
point two lines are drawn paralleLto the sidfs 
as AB, CD, it will be divided into foui 
parallelograms, D, D, Tj, F, (J, O. The two 
divisions, L, F, through which the diaine. 
ter does not pass, are called the complements. 

38. Base of a figure, i.s the side on which it 

is .siipDo.sed to stand erect, as AD and CD, 
f.g. 16. , 

39. AUitiido of a figure is its perpendicular 
height from (lie base to the highest part, as £F 
fig. 16. 

4(?. Area of a plant* figure, or other sur- 
i^.e, means the quantity of space contained 
witliiii its houndnric't, expressed iq square 
feet, yards, or any other superficial measure. 

f t: 41. Similar figure.s arc such as have the saina 
ngles, and whose, sides are in the same pro- 
portion, as fig. 17. 

42. Equal f grires are such as have the same 
urea or contenis. 

46. A circle is a plane figure, boupded by a 
curve line returning info itself, called its cir- 
cnmfelence, ABCJD (fig. 18), every where 
equally distant from a point E within the circit* 
wliich is called the centre. 

44. The radiii.s of a circle is a straight line 
drawn from the centre to the circuinferencc,, 
as EF, (tig. 1S\ ^J’he radius is "the opening of 
the rompass w-lien a circle is described ; nnd 
coiiseqiienfly all the radii of a circle must he 
equal to eacli other. . . 

4.5. A diunieter of a circle is n straight Tine 
drawn from one side of the ciTcumierence to 
the other through tlie centre, as CB (llg. 18.) 
Every di.uiietcr divitles the circle into two 
eqii.'il j>artf. 

46. A segment of a circle is a part of a circle 
cut ulf by a straiglit line drawn across it. 
This straight line is called the chord. A seg- 
ment may be either equal to, greater, or less 
Bian, a semicircle, which is a segment formed 
by the diameter of the circle, as CEB, and is 
equal to half the circle. 

47. A tangent is a strait line drawn so as 
just to touch a circle without catting it, ns OH 
(tig. 18.) The point A, where it touches tlie 
circle, is called the point of contact. And a 
tangent cannot touch a circle in more points 
than one. 

48, A sector of a circle is a space compre- 
hehded between two radii and an arc, as IK, 
(fig. 19A . 

49. The circumference of every circle, 
whetlier great or small, is supposed to be 
divided into 360 equal parts, culled degrees* 
and every degree into 60 parts, called minutes, 
and every minute into 60 seconds. IId measure 
the inclination qf lines to each other, or angles, 
a circle is described round the angular ^Niint as 
a centre, as IK, (fig. 19 ;) and according to (he 
number of degrees, minutes, uild seconds, cut 
oil’ by the sides of the angle, so many degrees, 
minutes, and seconds, it is said to contain. 
Degrees ure marked by^, ininntos by', and 
seconds by"; thus an angle of 48 degrees, 15 
minutes, and 7 seconds, ‘is written in this 
manner. 48*^ 15' 7" 

50. A solid is any body that length, 

• . V 2 
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breadth, and thickness : a book, for instance, 
is ^ S(»tid, so is a sheet of paper ; for though its 
thickness is very small, yet it has some tliirk- 
iiess. The boundaries of a solid arc sur- 
faces. 

51. Similar solids are such ns ore bounded 
hy an equal ■number <»f similar planes. 

52. A prism is a solid, of which the sides 
are parallelograms, and the two ends or bases 
are similar polygons, pnnilhl to each other. 
Prisms are <lenominated according to the 
niimi)rs’or niigles, in (he base, triangular prisms, 
niindrniigiihir, heptungular, and so on, as figs. 
20, 21, 22, 23. If fhe sides are ncrpendicular 
to the phi no of the base, it is called an upright 
prism ; if they are inclined, it is called an 
ohliqiie prism. 

53. VVheu the base of a prism is a panfllelo' 
gram, it is railed a pnrallelopipedon, as f^ 
22 and 23. Hence a pandleiupipedoii is a soTm 
tcrininaled by six parallelograms. 

54. \Vlicn all the sides of a parallelopiiittt 

don are squares the solid is called a < ube, as 
fig. 23. . ' 

55. A rhomboid is an oblique prism, whose 
bases are parallclogriiius (fig. 24.) 

56. A pynunid (figs. 2.') and 26) is a iblid^ 
l)nuiided by, or rrnitaiiieil witliin, a nurnlier of 
planes, whose base may be any polvgo’n, and 
whose faiM'H are ferniin.ifcd in one (>oint, 1), 
commonly called the vertex of (lie pyramid. 

.57. When the figure of flic base is a triangle, 
it is called a^ triangular mramid; wlten the 
figure of the base i.s a qiiailrilateral, it i« called 
a quadrilateral pyramid, &o. 

5S. A pyraniKi is either regular or irregu- 
lar, nccoroing as^lie Imse is regular or irregii la 

59. A pyramid is also right or iqtright, or it 
is oblique. It is right, \ Jieu a line drawn from 
fhe vertex to flu* centie of the base, is perpen- 
dicular to it, as fig. 2.5 : and oblique, i/vheu this 
line inclines, as fig. 26. 

60. A cylinder is a .solid (figs. 27. and 2S,) 
geiuTated or fornu'd by the rotation of n rec- 
tangle abmit one of its sides, suppo.sed to he at 
rest : this qniesn lit side is ca!le<] the axis of 
the cylinder. Or it may he conceiu'd to be 
generated by the motion of n circle, in a diiec- 
tion perpendicular to its surface, and uKvay.s 
parallel (u itself. 

61. A cylinder is either rlirht or oblique, 
as the axis is perp> tidiciilar to the base or in- 
clined. 

62. Every .section of a right cylinder taken 
at right angles to its axis, is a circle ; and every 
section (aken across the c}linder, but oblique 
to the axis, is an ellipsis 

63. A circle being a polygon of an infinite 
number 01 sides, it follow .s^ that the cylinder 
may be conce ived as a prism. Laving .such a 
polygon tor bases. 

64. A cone is a soliil, (figs. 29 and 30.) 
having a cirrlc for its hose, and its sides a 
convex surface, terminating in a point A, called 
(be vertex, or apex of the cone. It may be 
conceived to be generated hy the revolution 
of a right-angled triangle about its perpen- 
dicular. 

66. A line drawn from^ the vertex to the 
centre of the base is the axis of the chne. 

66. When this lira is pcrpendinihir to the 
base the cone is called an upright, or right 
cone ; bnt when it is inclined it is called an 
oblitpe coTit. 


67. If it be cut through (he axis from (he 
vertex to the base, the section will be a 
trianglef 

68. If a right cone be cut hy a plane at 
right angles to the axis, the scqtiou will be a 
circle. 

69. If it he cut oblique to (he axis, and quite 
across from one side to fhe other, the section 
will be an fdlipsis, as fig. 31. A section of u 
cylinder made in the same manner is also an 
ellip.sis ; and (liat is easily conceived ; bnt it 
does nut Appear so readily that the obli(|ue 
section of a cone is an ellipsis : it is frequently 
imagined that it will be wider at one end than 
the other, or whui is called an o\al, which is 
the .shape uf an egg. IJiil that tin's is a mistake, 
any one may convince himself by making a 
cone, and cnttlng it uemss obliquely ; it. will be 
then seen that the section, in whatever diice- 
tion it IS taki'ii, is a regular ellip.sis; and tliis is 
the case, whciher the one be right or oblique, 
exi ept only in one case in tlie oblique cone ; 
which i.s wiirn the section i.s taken in a pai- 
(icnlar direction, which is called sub-contrciry 
to its ba.se. 

70. Wlien the section is made parallel to 
one of tfie sid-.s of flie cone, as tig. 152, tl.i’ 
curve A nC, wliicii bounds the section, is calleil 
u jiarahola. 

71. Wlieii tile section I.s taken parallel fi. 
the axis as fig 33, the curve is called an 
hypeibola. 

Tlicae curves, which are formed bj cnltlii!; 
a roiic in dillcrent dim f ions, have vaiiou.s 
propertic.s, which' are of great importance in 
astronomy, gunnery, perspective aiul luaiiy 
Ollier .scii'nces. 

72. A .s|ihfrp i.s a solid, termiuattd liy a 
convex .surface, every point of wliicli is al an 
equ.'il distance from a point withui, eaP' d the 
centre, fig. 34. 

73. It may be couev iv cd to be formed by 
niakirg :i .semicirale revolve roniud its di.ina (er. 
I'he diameter of the semiciiclc K.imd wlm li it 
revolvf s, is called the axis ol the spin re, 

74. 'file end.s of the axis ai(> cjilli’d poh .s. 

75. Any line i)a.sslu«: through lia- centre of 
the spheie, and terminated by the circum- 
ference, is a diameter of the .splien-. 

76. Every section of a .sphere is a i irele ; 
every section taken through the centre of flie 
.sphere is* called a great circle, ns AB, fig. 34; 
erery oflier is a le.sser circle, as CD. 

77. Any portion of a .sphere eiit olT by a 
plane is (alhd a s'^gmeiit; and when the pliinc 
pa.sses tlirongh the c» litre, it divides the spiiere 
1 . to two equal parts, each of wiiieh i.s <‘alled a 
hemisphere. 

78. A spheroid is a solid (fig. 3.5,) gene- 
rated by the rotation of a semi- ellipsis about 
the tr.msverne or coijjiigafe axis ; and the 
centre of the ellipsis is the centre of tlie 
splnprgid. 

79. The line about which the ellipsis revolves 
is called the axis. If tlie~ splieriod he generated 
about the conjugate axis of the SL'uii-ellipsis, 
it is called a prolate spheroid. 

80. If the spheroid be generated by the 
srmi-tdlipsis by revolving about the transverse 
axis, it is called an oblong spheroid. 

81. Every sect ion of a splieriod is an ellip.sis, 
except when it is perpendicular to that ax i.s 
about which it is generated ; in which case it 
is a circle. 
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8^ All sections of a spheroid parallel to 98. Bisect means (o divide any thing iut# 
each utlier, are similar figures. two ecjiinl parts. 

A friisftini uf a solid, tiieuns a piece ept off from 97. Trissfii is to divide any thing into tlire^ 

the soy<i by a plane passed through it, nsually equal parts. 

parallel to the base of the solid, us the frustum 98. Jnscribs, to draw one figure within 
of a cone, a pyramid, &c. another, so that all angles, of the inner figure 

Tliere are a lower and an upper fnistnm, touch either tlie angles, sides, or plane, ot tlie 
according ns the piece spoken ol' does or dues external figure. 

not contain tlie base of the solid. 99. Circumscribe, to draw a figure rouna 

83. Ratio is the prop'jrtiou which one mag- another, so (hat either the angles, sides, or 
nitude bears to another of the same kind, with plahes of *the cirsumscribed figure, touch aV. 
respect to quantity, and is usually marked the angles of the figure within it 
tliiM, A : 1). 100. Rectangle under any two lines, means 

Of these the first is called the antecedent, a rectangle which has tw'o of its sides equal to 


and the s.'coiid the coiisequent. 


one of the lines, and two of them equal to (lie 


84. I'lie measure or quantity of a ratio is other. Alsu the rectangle under AB, CD, 

ronceived by considering what part of the con- means AB X CD. 

sequent is the anfecedent ; consequently it is )Ul. Scales of equal parts. A scale of 
obtained by dividing the consequent by the equal parts is duly a straight line, divided 
antecv-dent. iirto any iiiiinber of erpial parts at ^ensure. 

85. Three magnitudes or oiiantities. A, B, Each part may represent any meMre re- 

C, are said to he proxjortionaf, when the ratio quired, as an inch, a foot, a yard, ficc. One 
of the first to the second is the same as that of df these is generally subdivided into parts of' 
the second to the third. Tims 3, 4, S, are pro- the next denomination, or into tenths or 

portioiial ; because 4 is contained in 8 as many liiindiedths. Scales rna) be constructed in a 

tinics as "2 is in 4. variety of wavs. Tiie iiio.<»t usual manner is 


Sti. Tour quantities, A, B, C, D, are said to 


variety < 
to iquke 


an inch, or some aliquot part uf an 


be jiroportional when the ratio of the first A to inch to represent a foot; and then they are 
the second B is the same as tlie ratio of the railed incii-scalcs, (liree-qiinrler-incb scales, 
tliiid C to the fourth 1). It is nsually written hnlf-iuch scales, qunrUr-iiirh scales, &c. 
A : B : : C: D, or, if evpressed in numbers, 2: They are nsually drawn upon ivory or box- 


4;; S; 10. 

87. Of three 


pioportlonal quantities, the 


wood. 

102. An axiom is n manifest truth, not re- 


middle one is said to be a mean proportional quiring any denionstrafion. 


between the oilier two : ai^ *tlie last a third 
proportional to the fiist and ^cond. 


SS. Of four prjpoitionai quantities, the last strate u proposition. 


103. Postulates are things required to be 
granted true, before we proceed to demon- 


is said to be a fourtii proporliuiinl to the other 
three, taken in oidcV. 


10k A 'Apropos! t ion is when something is 
ilher proposed to be done, or to be demoii- 


S‘). Ratio of eqiialitv is that which equal stinted, and is either a problem or a theorem. 

....iw ... 1.^... I ..I. ..o in'-. A .....i.i. ... .‘u 


iiimdi(r.s bear to eacli ot'ier. 

90. Iiiurse ratio i.s wlien llic antiTedcnt 
imule the eonsequent. and the eonsi qnent the 
anleeedent. Thus, if J : 2 : : 3 ; G ; llien in- 
verscly, 2 ; 1 : : G : 3. 


10.3. A prubhm is when something is pro- 
po.sed to he dune, as some figure to be drawn. 

lOG. A theorem is when something is pro- 
posed to bo dcmunstriited or proved. 

107. A lemma is when a premise is dernon- 


01. AltAnate iirop(»rtion is when antecedent slrated in order to render the thing in hand the 
foiiipaied with miteredeiit, and riuisequeiit more easy. 


with consequent, Tlin.«, if 2 : 1 : : G : 3; then 
by alternation 2 : G : : 1 : 3. 

V'J. IVopoilion by lamqiositinn is when the 
anteei dent and eorisi'qiient, taken as one quan- 
tity, ail' compared either with the couf^qiieiit 
or ifli the anteci'dent. TIm.s, if 2: J Tf 0 : 3; 
then bv ronipo.sItion 2 + 1 : J : ; G + 3: 3; anu 
2+1- 2;: G + 3:G. 

r)i\ idrd piojxirtion i.s wlien tin* difl’ereiice 
o( the •iiiten dent and consequent is conipaied 
I ili.' r willi the eonseqiifiit or witii the aiitece- 
d-iil. Tims, it ;>. 1:; 12; 4; then bv divi- 
sion.:;-- 1:1:: 12 — d : d, and 3--1 : 3: : 12 

1 : 12 . 

I’l. Continued proportion is when tlie fust is 
to the .serond ; a.s tli.' second to the third; as 
the tiiiid to the fourth ; us the fourth to the 
fifth ; and 


108. A corollary is an inference drawn from 
the deraonslralioii of some proposition. 

109. A srholinni is when some remark or 
obsenalioiiis made upon something mentioned 
before. 

(■EOMETHICAL PROBLEMS 

Prob. 1. I'o divide n given line AB ; Plate 
XX. into two equal parts. 

Prom the points A and B ns centre.s, and 
w itb any opening of the compasses greater than 
half All, describe arches, rutting each other in 
c and d. Draw the line c d ; and tlie point E, 
Vl.ere it cuts A B,, will be the middle required. 

IVob. 2. To raise a pcrpendicninr to a 
given line AB, from a point given at C. 

Case 1. When (he given uoinl is near (he 
middle of the line on eurh siac of the point C. 
'lake any two equal distances, CdnndCc; 


^ • r 1 I iL fj* ■ iiiiv cuiim hiivi c , 

O.i. CoinpouiKl ratio IS formed liy the multi- witli any radiii.')i or opening of 

plifidum id .sc\ cr.rl autt ci drills and (he several ^-omiins.ses greater than C d, orC e, describe 
( ims- (jiii iits ol ratios togrthcr, in tlie tollowiug (wo ares cutting each other in f. Lastly, through 
W in o j - ij * r i o the poiuls I) C,' druw tlic line f C, and it will DO 

^ ‘ V (he perpendicular required. 

r'i a I'o? '**■ ***« 

-’£ 15 ?: — !!i- fJnf i'm a n •• I • 2 end of the line. Take any point d, aoove (he 

5x8 xG” 210 line, ami with (he radius or distance d C, 
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jlescribe the arc e C f, cuUin^ AB in e and C. diciilar Cl). Bisect CH with the diameter EF. 
'riiron{;li the centre d, and tlip point e, draw ond the intersection O will be the centre re- 
the line e d i) rutting the arc e C f in f. TJirongh qiiired. « . 

tlte imints f, C, draw the line f C, and it will be Prob. 10. To draw a tangent to a given 
the ptT|)endii'4ilar rr<piirrd. circle that shall pass through a given point A. 

Prob. J1. From a given point f, to let fall a From the centre O, draw the radius OA. 
])erpendicnhir upon a given line AB. ^ . Through the point A, draw DE perpendicular 

From the point f, with any radius^ drsoribe to OA, and it will be the tangent required, 
the arc d e, catting AB in e and d. From Uie Proh. 11. To draw a tangent to a circle, or 

S oinls 0 d, with the same or anv other radius, any segment of a circle ABC, through a given 
escribe two arcs, cutting each other in g, point U, without making nse of the centre of 
'riiroiigh the poinis f and g, draw the line f g, the circle. 

and fC will he the perpendicular reipiired. Take any two eqnal divisions upon the circle 

Prob. 4. To in.ike an anale equal to another from the given point B, towards d and and 
Mm-lf which is given, as to B b. draw the chord eB. Upon B, as a centre. 

From the jHiint B, with any radius, describe with the distance Bd, describe tlie arc fdg, 
tlic arc ah, rutting the legs Ba, Bh, in the cutting the chord e B in f. Make dg equal to 
l>«»lnts a ami b. Draw the line D e, aDd*’froni d f; through g draw gB, and it will be the 
file point 1), with the srime radius as before, tangent required. 

d» srril|||thf arc e f, ciitling De ill e. Take the Prob. 1*2. (iiveu three points, A, B,C, not 
distance b a. and ap]>ly it to the are r f, from in a straight line, to describe a circle that shall 
c to f. L'lstlv, through Ihr points D, f, •<lrcuv pass through them. 

tlie line f) f, and the angle e D f will he equal to Bisect the lines AB, BC, by the perpendicii- 
llic angle b B a, as was r( f|nir<*d. lars a d, b d, meeting at d. Upon d, with the 

Prob. 5. T<» divide a given angle, ABC, distance d A, d B, describe ABC, and it will 
into two equal angles. be the rerpiired circle. 

From the point B, w'ith any radius drserftie Prob. 13. To describe the segment of a 
the arc AC. From A and C with the .same, or circle to any length AB, and height Cl), 
any oilier radius describe ares cutting each Bisect AB by tlie pernendiculur D g, cutting 
other ill d. Draw tlie line B d, and it will bi- AB in c. From c make c 1) on the perpen- 
HOi t the angle ABC, as was required. ' dicnlnr equal to CD. Draw AD, and bisect it 

Prob. 6- To lay down an angle of any iiiim. by aVfp<^ntbciilar e f, rutting Dg in g. Upon 
ber of degrees. g the centre, describe ADB, and it will be the 

Tiiere are various methods of doing this required segment. 

One IS by the use of an instrument called a pro- Proh. 14. In given triangle to Inscribe 
tractor, which is a seiiiic'rcle of brass, having a circle. 

its circumference divided into d^rees. Let Bisect any two angles, A and C, with the 
AB lie a given line, and let it b«?Tequired to lines AD and DC. From D the point of infer- 
drnw from the angular point A, a line making section, let fall (he perpendicular 1)E ; it will 
w ith AB any niimher of degrees, siipjiuse .^0. be the radius of the circle required. 

Lay (he slraight .side of the protractor along Prob. 15. In a given square, to describe a 
the line AB, and count .50® from the end B of regular octagon. 

the semicircle ; nt C, wliii;h is ,50® from B. mark ; Draw the diagonals AC and BD, iijterset ting 
then, lenioiing the protractor, dr.iw the line e.t e. Upon the points A, B, C, D, as centres] 
AC, which makes witli AB tlio angle reqiured. with a radius e C, describe the lycs k e n. 

Or it may he done by a line, nsiully drawn meg. fe, i, &.e. Join f n, rn b, k 1 g, and it 

ujion scales, enlled a line of idiords. will be the required octagon. 

Proh. 7. Through a given point C, to dniw Prob. Hi. In a given eirclc, io describe nny 
a line parallel to a given line AB. regular poljgon. 

Case 1, Take any point d, in AB : upon Divide the circumference into as many pads 
d and C, with (In distance Cd, deseribe twi> as then* are sides in the polygon to be dr.iwn, 

ares, e C, und i', viitling the line A B in e and d. and joi#the |>iiuts of division. 

Make d f equal to eC; tl. rough C and f diaw Prob. 17. Upon a given line AB, to eoii^ 

C f and it -vill be the line reoqireil. yfriict an cqiiitaferai triangle. 

Case *2. When die parullel is to bo at a Upon the points A, and B, with a radius 
given diHlnnec from AB. From anv two points, equal to AB, describe arches cutting each other 
c and d. In the line AB, with a radius equal to at C. _ Draw AC and BC, and ABC will he 
the given di.stance, deicribe the are.s e end*f; U.e triangle required. 

draw (he line CB to lo.n h (hose arcs without Prob. 18 Ttfinake a trapezium eqnal ami 
cutting (hem, and it will he parallel to AB, as' Kimilar to a gi'.en (rnpeviiiiii A BCD. 

required. Divide the gi\en trapexinm ABCI) Into two 

Prob. 8. To. divide a given lin'^ AB, into triangles by the diagonal DB. Make FF equal 
nny iiroposed number of eiiiml parts. io AB ; iqion EF con struct the triangle EFIl, 

From A, one end of the bnr, draw Ac, w bfise sides shall be re'^-peelively equal to those 
making any angle with AB; and from B, (he of the(rmngle ABD by the Iqptprohleiii. Upon 
other end, draw Bd, making the angle ABd HF, wfiieh is equal to DB, construct the tri- 
eqniil to BA W In each of the.se lines, Ac, angle H FO, whose sides are re.spc‘ctn ely equal 
Bd, beginning at A and B, .set off ns many to DBC ; (hen EFGH will be the trapezimn 
equal fwrte of any length as AB is to be di» iiled required. 

into.^ Join the points C 5, 4t>, .57, ainl AB will By the help of this problem any plan may be 
be divided as r^quir^. ^ ^ rop’ed ; as every figure however irregular, may 

Prob. 9. To find tlie centre of a given cir- be dh ided into triangles. Upon this the pmc- 
He, or of anv one already described. Draw tici' of land-surveying and making plaiia of 
nny chord, AB, und bisect it with the uerpen- estates, ia (bunded. 
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_ Pro!). ID. To make a square^ equal to tiro 
given squares. Make the sides DI^ anti DF 
of the two given squares A and B, form the 
side.s •of a right-angled trijingle FDE ; draw 
the hypotlieniise li'E ; on it descrilie the saiiare 
EPGH, and it will he the square required. 

Proh. 20. Between two given lines, AB 
and CD, to Itnd a mean proportional. 

Draw the right line KO, in which make EF 
equal to AB, and FG equal to CD. Bi^t 
RG in H, and with HE or HO, as radios, 
dtHirriho the semicircle EKf. From F draw 
FI pemeudiciilartoEO, cutting Uie circle inf; 
and IF will he the mean proportional required. 

With respect to the application of gcom^y 
to its pristine intent, namely, the measureiillhit 
of land, w'e must refer our readers to Survby- 
INO ; under which head it will be found practi- 
cally evernplified. 

GEORG 1C, a j)oetical composition upon the 
subject of husbandry, containing rules therein, 
put into a pleasing dress, and set oD' with all 
the beauties and embellishments of poetry. 

GERANIUM, crane^sM/, a genus of the 
decanclria order, in tlie monadelpliia class of 
plants, and in the natural method ranking under 
ilie 1 1th order, griiiiiah^. Its characters are 
tli'^sc : the. flower nas n permanent enipaleinenf, 
composed of fne small oval Iea\es, and five 
oval or heart-shaped petals, spreading open, 
which are in some species equal, and in oilters 
the upper two are much larger than the three 
lower. It has ten stamina, alternafely longer 
than each other, but shorter than the ])etals, 
and terminated by oblong siiiiirnits. In the 
bottom of the flower is situated a five-cornered 
germen, which is permanent The flower is 
succeeded by five seeds, each being wrapped 
up in .he husk of (he beak, where they ure 
twisted togetiier at the point, so as to form tin; 
resemblance of a stork’s beak. There are 32 
species. 

GERMIN^VriON. When a seed is placed 
in a situation favourable to vegetation, it very 
soon clu^ge.s its appearance; the radicle is 
con\erted into a root, and sinks into the earth; 
the pliiinula ri.ses above the earth, and becomes 
the trunk or stem. W'lien these changes take 
place, the seed is su'd to germinute; the pro- 
cess itself has been culleri germination, which 
does nut depend upon the seed along; some- 
thing external must affect it. Secus do not 
germinate equally and indiflerenlly in all places 
and seasons, they require moisture, and a cer- 
tain degree of heat, and every specic.s of plant 
seems to have a degree ut heat peculiar to 
itself, at which its seeds begin to germinate ; 
air also is necessary to iheflKennitmtion of 
seeds ; it is for want of air that sceils which are 
burned at a great depth either thrive but in- 
differently, or do not rise at all. They fre- 
(piently preserve, however, their germinating 
virtues for many years wdthin the bowels of the 
earth ; nnd it i^not unusual, upon a piece of 
ground being Wwly dug to a considerable 
depth, to observe it soon after covered with 
si3verul plants which had not been seen there 
in the memory of man. Light is supposed to 
he injurious to the process, which affords a 
»<*ason for covering seeds with the soil in which 
iiiey are to grow, and for carrying on the busi- 
ness of mailing in darkened apartments ; malt- 
ing being nothing more than germination, 
con ? irteci witli a uarlicular view 


QEBOPOOON, Q genus df die syngenesis 
polyramia lec^nalis class and order. There 
are'tnree .species, all plants of Italy, having Uie 
same habit with the tragopo^ns. 

OESNERIA, a genos of the angio.spermia 
order, in the didynainia cla.ss of plants, and in 
the natural metnod ranking, under thcu40th 
order, personatae. 1'herc are 12 species, herbs 
and snnibs of the West Indies. 

GBTHYLLIS, a genus of the monogynia 
order, in the dodecandria class of plants, and 
in the natural method ranking undw the Dth 
order, ^athnc». There are four species, herbs 
of the efape. 

GIANT'S causeway, a vust collection of a 
black kind of marie, called basaltes, in the 
coupty of Antrim, in Ireland, f^e Basaltbs. 

GIBBOUS, in astronomy, a "term used in 
reference to the enlightened parts of the moon, 
vvhilst she is moving from the first^iurter to 
the full, and from the full to the last quarter : 
for all that time the dark part appears horned ; 
and the li^lit one convex or gibbous. 

GlPr, in law, a transferring the property in 
a thing from one to another without a valuable 
consideration ; for to tran.sfer any tliing.npon 
a valuable eonsideration, is u contract or sale. 
He who gives any thing is called the donor, 
nnd Ij^e to whom is given is called the donee. 
By the ronimoii law ail chattels, real or per- 
sonal, may be granted or given without deed, 
excejit in some special cases, and a free gift is 
good without a consideration, iLoot to delroud 
creditors. But no leases, estates, or interests, 
either of freehold or term of years, on any 
uncertain interest, not being copyhold or cus- 
tomary interest of, in, to, or out of any mes- 
suages, manors, lands, tenements, or heredita- 
ments, shall at any time he assigned, granted, 
or surrendered, unless it he by deed or note in 
writing, signed by the party so as.slgning, grant- 
ing,, or surrendering the same, or their agents 
thereunto lawfully authorized by writing,’ or by 
act and operation of law. 

GILDING. The art of covering the sur- 
faces of bodies with gold. The gola prepared 
for painting is called miell-gold or gold-iK)\vder, 
and may bej^btained by amalgamating one 
part of golowith eight of quicksijver, and 
atlerwards eraporating the latter, ivhich Icaies 
the gold in the form of powder: or the metal 
may he reduced to ].)ow(ler liy mechanical 
tritiimtion. For this purpose, gold leaf must 
be ground wilH^oney or strong gum-water for 
a longtime ; and when the |Kj\vaer is sufficiently 
fine, the honey or gum may be washed oil witii 
water 

For gold gilding by friction, a fine linen rag 
is steeped in a saturated solution of gold, till it 
has entirely imbibed the liquor; this rag is 
then dried over a fire, and afterward burned to 
tinder. When any thing is to be gilded, it 
mhst be previously ivell burnished ; a piece of 
• cork is then to be dipped, first into a solution 
of salt in water, and afterward into tlie black 
powder ; and the piece, after it is burnished, 
rubbed with it. 

For water eliding, the solution of gold may 
be evaporateci till it is of an oily consistence, 
siiflered to crystallize, and the crystals dis- 
solved in water he employed instead of the 
acid solution. If this he copiously diluted with 
alcohol, a piece of rlean iron will be gilded by 
Doing 8tee]M:d therein Or add to the solutioi! 
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about three times its quantity of sulphuric ether, 
Mrhich will soon tike up the nitro-miirinte of 
gold, leaving the acid colourless at the bottuni 
of the vessel, which must then be drawn ott*. 
Steel dipped into tlic ethereal solution for a 
moment, and instantly washed in clean watcT, 
will Jbe conipletely and beautifully covered 
with gold. The surface of the steel must be 
well polished, and wiped very clean. 

For the method called Grecian gilding, equal 
parts of sal ammoniac and corrosive siibliniatc 
are dis*;'>lved in nitric acid, and a eolation of 
gold is iiiiide in this menstnium : upon this the 
solution is somewhat concentrated, and apjdled 
to the siiriuce of silver, which becomes quite 
black ; bat, on being exposed to a red heat, it 
assumes the appearance of gilding. ^ 

I'lie method of gilding silver, brass, or cop- 
))r'r, by an amulga!n, is as follows : Fight paiis 
of merijVty, and one of gohl, are inrornorated 
together by heating them in a i riicihle. As 
snon as the gold is perfectly dissolved, the mix- 
ture is poured into cold water, and is 
ready for nsc. 

ilefore the ninalgnm can be laid upon the 
siirigce of itie metal, this last is limshed over 
with dilute nqii: forlis, in which it is of advan- 
tage that some nierciiry may have been dis- 
Holved. iSonie artists then wash the IIlct^li in 
fair water, and scour it a little with fine sand, 
previous to the application of the gold ; luit 
others apply it to the metal while still wet vvitli 
the aquafortis.. I3iit in eitiier cusc the amalgam 
must he laid on as uniformly as possible, and 
Rpreud very evenly with a brass- wire brush, 
wetted occasionully with fair water. TJie piece 
is tix'u laid upon a grate, over a charcoal fire, 
or in a small oven or furnace adapted to this 
purpose. Tire heat drives oil’ the mercury, and 
leaves the gold beliirwl. Its defects are then 
Keen, and nmy he remedied by successive up- 
plications of more amalgam, and udiKtioiial 
iipplicution of iieat. The expert artists, how- 
ever, make these additional a|iplications while 
the piece remains in the fiirniicc, though the 
practice is said to be liigliiy noxious on ac- 
count of (he mercurial fumes. After this it is 
riihhed with gilders’ wax, vvliiojjj^may consist of 
four oiiiuHS of heeV wax, e,ne ounce of ver- 
digris, and one ona« c of salpluite of copper . 
then expose it f<i u red he:d, vvhieli hums oil* 
the wax ; and, hisflv, the work is cleared with 
the scratch binuii, and burnished, if nci'cssary, 
willi a steel <o il. The use flif the wax seems 
to cmrsist merely in covering defect?*, by the 
diifiisiun of a qu.iiitity of red oxide ol copper, 
wliicli is left behind after tiie iniriiing. 

The gihling of iron by mere heat is per- 
formed by cleaning and p> dishing its snrlace. 
and (hen lieating it till it has acouired a blue 
I’oloiir. When this has Ireen (lone, the first 
layer of gold leaf is put on, slightly Inirnished 
down. «nd exposed to a gentle Hre. It is usual 
to mve three sueli layers, or four at. the most,- 
euen consisting of a single leaf for common 
works, or tvvo for extraordinary ones. The 
heating is repeated at each layer, and last of all 
the work is burnished. 

Tlie gilding of buttons is done in the follow- 
ing.w'oy : Wwn the buttons, which are of co^i- 
l>er, are mode, they alii dipped into dilute nitric 
Hcid to dean them, and tlieii burnished with a 
hard black stonej. They are then put, into a 
nitric solution of mercury, and stirred about 


with a brush till th^ nre quite white. An 
amalgam of gold and mercury is then put into 
an earthen vessel with a small quantity of dilate 
nitric acid, and in this mixture the bottens are 
stirred, till the gold attaches to their surface. 
They are then heated over the fire, till the mer- 
cury begins to run, when they are tlirow'n into 
n large cap made of coarse wool and (goats’ 
hair, and in this they are stirred about with a 
^gish. The mercury is then volatilized hy 
heating over the fire in a pan, to the loss of the 
article, and injur}' of the w'orkmen’s healtii; 
though the greater part might lie recovered, 
with less injury to (he operators. 

Painting with gold upon porcelain or glass 
iff^oue with the powder of gold, which re- 
mains behind after distilling the aqua regia 
from a solution of that metal. It is laid on 
with borax and p;iim water, burned in, and 
polisiicd. The 'gilding of glas.s is commonly 
e/fected by cov'ering the part with a solution ot 
borax, and applying gold leaf upon il, which is 
afterwards fixed hy burning. 

Gilding in oil is nerformed by means of a 
paint sold under the name of gold size. It 
consists of drying oil, (that is to say, linseed 
oil boiled upon litharge,) and rnixeil with yd- 
low ocliie. It is said te improve in its quality 
by keeping. This is laid upon the work : and 
\v'hcii it has liecome so dry as to adhere to the 
fingers without soiling them, the gold leaf is 
laifl on, and pressed down with cotton. 'I'his 
method of gilding is proper for work intended 
to be exposed to the weather. 

The method (if gilding in bnniished gold 
consists ill covering tiie work with parchment 
size and whiting, thinly laid on at five or six 
different times. This is covered with a yellow 
size made of Armenian bole, a little wax, and 
some parchment size ; but in liii.s, as in most 
other compositions used in tlie arts, there are 
variations vvliich depend on the skill or the 
caprice of the artists. When the size is drv, 
the gold i.s applied upon the surface previously 
wetted vvitli clear water. A certafc niiiiiber 
of iiours after tins application, hut previous to 
perfect hardening of the composition, the gold 
may be very highly burnished vv ith a tool of 
agate made for this purpose. Tills gilding is 
fit only (i)r work within doors ; for it rcMclily 
comes oif upon being wetted. 

Tiie edges ot‘ the leaves of books are gilded 
bv a]>plying a composition of one jkuI Arme- 
'uan hole, and one ipiarter of a part of sugar- 
candy, ground together with vvliite of eggs. 
This is burnished wiiilo the liook rcnmiiis io 
(' press, and the gold is laid on by means of a 
liitle wafer. A 

Leather is ^ded either with leaf brass or 
silver, but most cuinnioiily by ttio latter, in 
which case a gold-coloured varnish is laid 
over the metal. Tin-foil maybe used instead 
of silver-leaf for this less perfect gilding, 
upon such works as do possess llexi- 

GIMBALS, in sea affaira, the brass rings 
by which a sea compass is suspended in its 
box, so as to'counteract the efiect of the skip’s 
motion, and keep the card horizontel. 

GIMBLETING, a term applied to tin; 
anchor to denote the action of turning it round 
by the stock, so that the motion of the stock 
upiiears similar to thnt of the handit ol a 
guiihleiwheii it is employed. 
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(IIN. See Genet A. 

Gin, in meclinnirA, a nnrliine for driving 
piks, fitted with a wiiullasa ontl winches at 
earli^nd, where eigiit or nine men heave, and 
rniiud a rope is reeved, that goes over 

the wlieel nt the top. 

GIN ANNJA, n genus of the class and order 
etineaiidria iiioiiog} nia. 'J'iie calyx is double, 
both one-leaved, petals tiiree-lringed and 
spreading ; germ pedi(*elled, with a iiicrnbra> 
iiuceous wing at top. Legume. Tiiere is &ne 
species, a shrub of Guiana. 

GINKGO, or maiden linir-lree, oftlie dif^ei la 
class («jrder and character unLuown,) a large 
tree of Japan, with bsives resembling the 
adiatilani, whence its popular name. 

(11N015A, a genua of the dodecaridria iiio- 
nngvnia class and order. The calyx is si\- 
clel ted ; petals six ; rapsiilcs one-seeded, four- 
celled, four-vaivcd, coloured, many seeds, 
'riiere is one species, an elegant shrub of Cuba, 
bearing bandsome large red flowers. • 

G I N (! K See Amomi/m. 

GINSliNG. See Panvx. 

GfUnj'^lIS, ill arcliitcctiire, some of (he 
largest pieces of timber in a floor. IJy the 
l.uilding act, no girder is to lie less than It) 
inches into the wall, and the ends to be laid 
in loam. 

GJKT, in the ii.easnriig of timber, is (lie 
cire II inference of a tree, thniigb son.e use tliis 
word for the fonrlli part of tiie circiirnferein e 
only, on account of the use made oi’ it The 
s<|ii.n'e of the fotirUi partis considered ns equal 
Jii the area of the section of the tree, which 
squari' therefore multiplied by the length of the 
tree is accounted the solid content 

(vljA$lBltS IS a name given to those ex- 
t(‘nsive fields of ice and Iiardcueil snow, wliicli 
occur in idcvatcd inouiilaiiions districts, but 
especially in the Alps of Switzerland and Savoy. 

i'he most rcmarkahle phenomenon attending 
tlic gl.icicrs is their near approach to (he usual 
vegctatiiiii of summer, being separated only by 
the intervention of a few feet (rum tiie cliiiling 
influence of an endless bed of ice, vviiich seems 
impenetrable to the rays of fbe sun. The 
depth of these astonishing nccnmiilations of 
frozen fluid varies from 80 to" 000 feet 

(3LACIS, ill forfification, that mass of earth 
wliicIi se.rvcsiis a parapet to the covered way, 
slojiing lastly towards tlic champaign, or field, 
'(’he glacis, otherwise i ailed esplanadt, is 
about SIX ft i t liigh, and loses ifsclf by an in- 
sensible dniiiniiUoii in the sjiace of ten 
1! idioms. 

GLADiATOIkS, in aiifiijiiity, pcis'ins who 
foiighi gtiicrally in the arena at lioiiie, lor 
tile enlertiiinmtait of the peof^e. 

The ghnliators were usually slave*), and 
fought otit of necessity, thungii sometimes frec- 
iiicn made profession of it, like our prize- 
fighters for a livelihood, 'i he Romans bor- 
rowed this cruel diversion from the Asiatics. 
Thev were all^st sworn tlsit they would fight 
till death ; anilif they failed they were put to 
death either by fire, swords, clubs, whips, &c. 
It was usual with the people or emperor to 
grant them life when they shewed no signs of 
tear. Aiignslns decreed that it should always 
be grnifted tliein. Constantine Use Great liad 
the Ijij'ninnity and courage to abolish the custom, 
alter it had prevailed near six hundred years; 
hat it revived under Constantins Theodosius 


and yaleniininn, and was finally suppressed 
by the Eimveror Hniiorins. 

’GIjAREOLA, die pratincole^ in natural 
history, a genus of birds of the order Gralla*. 
Generic cliaracter : hill strong, strait, short, 
hooked at the end ; nostrils nt the base, linear 
and oblique ; leet four-toed ; toes long, slender, 
c*oiiiiecte<l at the base by a membrane ; tail 
forked, consisting of twelve feathers. There 
ore three species, of which the princiiml is 
P. Hiistiiacii ; this is about as laige as a black- 
bird, Jives on w'ater insects and on worms ; is 
found in great numbers on the bauks of the 
Rhine. 

GLASS is an artificial substance, formed 
by the fusion of siliceous earth with various 
H.dts and metallic oxides, and possessing a 
higti degree of tninsparcncy. It is one of the 
most useful and orimmeiital s'lbst.irires which 
the arts have yet prndiiecd. V.iriotis .specula- 
tions have been ollered to the world qii the 
origin of tliis substance, wliieh seem totally 
unworthy of noji'-f-' Hi® probable fsiet 

connected w ith the subject is that recorded by 
Pliny, vvliicli is ns follows : 

Some iiicrchnnts with sod.i as part of (heir 
fi'tiglit, had cast anchor at i lie month of the 
river Rehi‘i, in Phieiiicia, and were dressing 
their dinner on the sand, iiinkiiig use of large 
lumps of tive soda ns supports for their kettles. 
The heat of the fire melted the soda, and (he 
siliceous earth together; th»^ result was glass. 
The hint was not lost, and a manufacfiire in 
that trading cniiritry was instantly estiblished, 
and to this place it was for a long time con- 
fined. Glass was undoubtedly incide in great 
perfection among the ancients. In their uc’ 
counts w'e read of drinking glasses, glass 
prisms, and coloured ghisses of various kinds 
Glass was first used for windows in the third 
century of the Christian a?ra, but it did not 
come into common use tdl very long aflier this, 
Tbeee aie live distinct kinds of glass nt 
in-cseiif inarinfuctured : — 

1. Flint glass, or glass of lead. 

3. Plate glass, or glass of pure soda. 

3. Crown glass, the best window-glass. 

4. Rroad glass, a cuaise vvjndnw glass. 

5. Jiottle, ur coarse green ginss. 

). Hint fjlasSf so named beeanse the siliceous 
ingredient was originally einphiyi'd in (he form 
of ground (I iits. It is now made of the follow 
III:; I oinpdsition : — 

1*111 itied Lynn sand. 100 parts 

Litharge or red lead, GO 

Purified pearl ash, 30 

To correc t the green colour derived from 
coinbiKstible mutter, or oxide of iron, a little 
black oxide of manganese is added, and some 
tiiiies nitre and arsenic. The fusion is accom- 
plished usually in about thirty hours. 

% Plate Glass. Good carbonate of soda, 
pniciired by decomposing common salt with 
pearl ash, is employed as the ilnx. The pro- 
portion ut the materials is. 


Pure sand. 

4:kO 

Dry subcarbonate of soda,» 

2(i.5 

Pure quicklime, 

4. 

Nitre, 

15 

Rroken plate glass. 

35.0 


100.0 


About seventy parts of good plate glass imiy 
be run off from these rnateriak*. 
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3. Croton or fine window ~ fflos/t. This w 
made of mind vitrified by llie iiiipiire barilla, 
inanufaLtiired by incineration of sea weed, on 
tile Scotch and friah sliorea. Tlie moat ap- 
proved composition is. 



These ingredients arc mixed, and then 
tliro^ii into the fritting arch, where the sul- 
phur of the kelp is dissipated, and the matteis 
are thoroughly incorponded, forming, when 
withdrawn at the end of four hours, a greyisli- 
wbite tough mass, which is cut into brick- 
shaped pieces, and after concretion and cooling, 
l»ileil H]) for use, J5y long keeping, a soda 
eflhjresrence forms on their surface. They are 
th(‘n supposed to have become more valuable. 
Tlii'se bricks arc put into tlic melting pots, 
and smiietimes n proportion of common salt is 
tiirown in towards the end of tlx* operation, if 
the vitrilication lias been iiiiperfert. Oelilcn, 
sonic time before his death, was occupied with 
experiments on flic preptriatjon of glass, by 
nieuns of siilplKite of soda. Prof. Si-liweigger 
lias lately nnliiished the resnlt of his trials, 
lie found tnat ti e following proportions wcix* 
the. best:— 

Sand; - - - 100 

Dry sidpliate of soda, - 50 

Dry qiiickliiiie in powder, - 17 to SJO 

Charcoal, - - 4 

This mixture always gives a very good glass 
without any addition whatever. During the 
fision, the sulphuric acid is decomposed and 
’drawn oil', and the soda unites with the silica. 
The sulphate of soda vitrifies very imperfectly, 
when mixed aloru^ witli the silica. Tiic vitri- 
fication succeeds better when quicklime is 
added ; and it siicreeils completely, when the 
nroportioirof charcoal in the form iiln is added; 
because tiie sulphuric acid is thereby decom- 
psed and dissipated. This decomposition may 
he either eflected during the making of the 
glan.s, or before, at the pleasure of Ino work- 
men. 

4, Broad Glass, This is made of a mix- 
ture of soap-boilers' waste, kelj), and sand. 
The fiist ingredient ennaistn of limL- used for 
rendering the alkali of the soap-boiler caustic, 
tlie insoluble matter of !iis kelp or barilla, and 
n qnantit} of salt and vvafer, all in u pasty kate. 
'j'he proportions rirressarily vary ; 9 of the 
vvnafe, 1 of kelp, and 1 of sand, form a pretty 
f,ood l)**oa(l ^las?. They arc mixed tc»geUier, 
dried, and fritted. 

5. Bottle Glass is the coarsest kind. It is 
made of soaper’s waste and river saml, in pio- 
portions vvlncb practiovj mo'-t determine ac- 
cording to the quantity of the waste; some 
soap-boilers extracting more .siiline matter, and 
others less from their kelps. Common sand 
and lime, with a little common clay and sen 
salt, form a cheap mixture for bottle glass. 

As far ns obsenation has hitherto directed 
Uia, il ap[)Clirs to be a general rule, that (he 
hardness, brittbmess, chisticity, and other 
mechanical properties of congealed bodies, 
are greallv affected by the degree of rapidity 
with whiclt they assume the solid state. . Tlii.s, 
which no doubt is refeg}#de to the property of 
cry?4nlization, and its. varioii.s inodes, is le- 
injrkahly seen in steel and other metals, and 
'ei*ems to obtain in glass. When a dropof glass 


is sufff'red to ftdl into water, it is found to possess 
the remarkable property of flying into minute 
pieces, thh instant a small part of the tail is 
broken off. This, which is commonly flistin- 
gtiished by the uaiue of Prince Rupert’s drop, 
is similar to the philosophical phial, which is a 
small vessel of thick glass suddenly cooled by 
expo.<Hire to the air. 8uch a vessel possesses 
the property of flying in pieces, when the 
smallest piece of flint or angular pebble is let 
fall into it, though a leaaen hnllet may he 
dropped into it from some height without injury. 
IVIany explanations have been oflered, to ac- 
count for these and other similar apfiearances, 
by referring to a siipposod mechanism or 
arrangement of the particles, or sudden inm- 
finemeiit of (he matter of heat. The immediate 
cause, however, appears to lie derived from llio 
fact, that the dimensions of bodies suddenly 
cooled remain larger than if the refrigerAtion 
had been more gradual. Tims the Niiecific 
gravity of steel hardened hy sudden cooling in 
W'nter is less, and its dimensions consequently 
greater than that of the same steel gradually 
cooled. It i.s more than probable, that an (‘licet 
of Urn same nature obtain.s in glass ; so that the 
dimensions of the external and siidilenly cooUmI 
siirfac^e remain longer than an; suited to tln^ 
accimite envelopemeiit of the interior part, 
which IS less slowly cooled. In most of iIm! 
metals, the degree of flexibility they po3.se.s.s, 
must he suflii'ient to remedy this inaccuracy as 
it takes place , hut in glass, which, thoiigli very 
elastic and flcxilile, is likewise excessively 
brittle, the adaptation of the pacts, urged di^ 
fiTcut ways hy their disposition to retain their 
respective dimensions, and likevyisc ^remain 
in contact hy virtue of thex;ohesive aOTUctioii, 
can he inaintained only by on eln.stic yielding 
of tlie whole, n» far ns may be, which will 
therefore remain in a state of tension. It is not 
therefore to he wondered at, that a solution of 
continiiitv of any part of (he .surface .should 
destroy this eciiiiiibriam of ela.sticily ; ami that 
the sundewacfion of all the parf.s at once, of so 
brittle a material, should ik-.stroy the continuity 
of the whole, in.stoad of producing an ecjiiili- 
brinm of any other kind. 

I'hougli the facts relating to this disposition 
(ff gla^s too suddenly coohnl, are miinerons and 
interesting to the pliilo.sopher, yet they con- 
si itiite ‘a serious evil with respect to the uses of 
(Ms excellent material. The remedy of the 
gh‘.ss-maker consists in annealing the several 
iirtieleii, which is done by placir^ therii in u 
iiiniace near tlie fiirnuce of fusion. The glasses 
aro fast nut into the hottest part of this furnace, 
and gra'lually removed to the cooler jxirts nt 
regniar intervals of time. By this nn^atis the 
glass cools very slowly ihroiighoiit, and is in a 
great measure free from the defects of glas.s 
vvliich'has been too hastily cooled. , 

^ The diflerent coloured glasses owe their 
tints to the diflerent irictallJc^xides, mixed 
with the glass, or materials, wlme in a state of 
fusion, ii/ne -glass is formed by the oxide of 
C(>balt: ffreen by the oxide of iron or copper 
v/olet by the oxide of manganese ; rea by 
mixture of the oxides of copper and iron 
ptirjtle by the oxi(]e of gold ; whae by the oxid 
of arsenic and zinc ; yellow by the oxide o'. 
silver and by conibustible bodies, and 6lac/t 
from a mixture of oxide of manganese, cobalt, 
and iron, fn this manner are mode thcMo 
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elpfifant pastes, which ao faithfally imitate^ and 
not ttuirequently excel, in brilliance, tlier origi- 
n-ils, the j^ins of antiquity. The how- 

for oi IS purpose, is prepared in a peculiar 
niauner, and requires great nicely. It com- 
bines purity and diimbilily. Opaque glaas is 
made by the addition of the oxide of tin, and 
pnxliices tiiat beaiitifnl imitation of enamel 
which is so much admired. Dials for watches 
and clocks are made in this mnuner. 

T!ie following is a bvief account of tlie com • 
moil process of glass blowing, and of the prin* 
ripal instriiinenU used by the workmen. — 
The workman has a tube of iron, the end of 
w liich ho dips into a pot of melted glass, and 
thus gathers a small quantity of glass on the 
vTiid of it, he then applies the other end of the 
liihe to his innntli mid blows air through it, this 
eiviers into the body of tlie Iluid glass, and ex- 
pands it out, into n hollow globe, similar to tlie 
I'oap bladders blown from a tobacco-pipe. 
Various methods are used to bring those hollow 
globes into forms of the dilferent utensils in 
common domestic use, and several tools. 

'I'lie funiare ron^iisfN ol tviio large domes one 
over the other, tlie lower one stand.*; over a 
long grating, (oq a level with the ground,) on 
winch the iiiel is placed ; beneath the grate is 
the ash pit, and a large arch leading to it, con- 
veys air to the furnace. In the .sides of tlic 
lower dome, as many holes or months are made 
as tiierc are workmen to make use of the for- 
nare, and before each mouth a pot of melted 
glass is placed ; the pots are very large like 
crucibles, and wilt hold from three to four 
Juiiidred weight of liquid glass, they are sup- 
ported upon three small piers of brickwork, 
restiiiff-oii the floor of the furnace, ^'lie form 
reierberates the flame from the roof down upon 
the pots, and they are placed at some di.staijce 
within the furnace, tliat the flume may get 
beiw'een the wall and the pots. The upper 
dome is built upon the other, and its (loni made 
flat by filling up round the roof of the lower 
dome ivitli brickwork, there is a srftall cliimncy 
opMis from till' top of tlie lower dome into the 
middle of the flour of tlie ii))per one, which 
conveys the smoke away from it, and a flue 
f:om tiie upper dome leads it completely from 
the fiiniaee. 'f'he up])er dome is <Med for 
annealing the gla.ss, and i.s exactly similar to a 
I'irge oven, it has three mouths, and in diflereiit 
parts a small fliglit of steps leads up to each. 

Tlie princi[ml implements u.sed by the glass- 
lilower are, a blowing-pipe, which is an iron 
pipe about two feet lung, with rope-varn 
wrapped round where the workman takes hold 
of il I two or Uiree iron rods of (he same length ; 
a pair of blunt sliears, and several dilferent 
sized Indies, shovels, pokers, tkc. and two 
stools. 

For explaining the operation, wc shall 
describe (he method of making a goblet The 
workman dips the end of his blowing-pipe, 
which is hot^hrongh the hole into tlie- melting 
pot, aiwl by turning it about, a small qimntityof 
the glass, which is called metal, siicKs to the 
iron : this he repeats three or f\)ur times 
(l^elwcen each din rolling il on an iron plate, 
fixed on a stool, fill he has got metal enough :} 
he then blows iliruugli the pipe, which expands 
the ineftd into a hollow globular forin ; and then 
by swinging il round his head, il lengflicns out 
VI (ne shape of a bladder IMio workman then 


sits dowu on a stool. betw«^i>n the two bars, 
across which be lays the blowing-iron, and rolls 
it aloD^ under his left hand, following it at the 
same time with the shears, in his right haml, 
the blades of which embrace it, ond by gently 
putting them in the proper place, he brings tho 
lass into the required f^ui ; meanwhile, tho 
oy who attends him brings a lump of metal 
from the furnace on the end of one of the iron 
rods which he sticks on the bottom, and by 
twisting the rod round, be separates the metal 
from tlie rod, and leaves it on the glass V'essel ; 
the workman then rolls the rod and vessel a-i 
before, and with his shears brings the lump of 
lass into the form of a stem and foot The^ 
o^fthen iiulds the tool against tlie bottom of 
the foot, while it is turning to flatten it ; tlie boy 
n^t takes anullier iron rod, and ''gets n very 
small piece of metaUon its end, this he applies 
to the centre of the boUom of (he foot; so as to 
cojinect it to the rod * when the workman, by 
touching it at liie neck with a wet iron, ciacks 
the gla.S4, so (bat h slight blow upon the roil 
with the hand will separate it from the blowing- 
pipe. The glass has by this time become too 
cokI to work witliuiit healing ngain, which i.s 
dune before tlie fire j the workman then returns 
to the stool, aiid^ngain rolls the rod round with 
his h ft hand ns before, and with the point of 
one of the blades of tlie shears opens tiic end 
of the glass; after Which he inserts both points, 
and finally works it into the form of a goblet. 
It is now sermrated from (he rod. and i.s carrierl 
on a idiovef like a baker’s p^el by the boy to 
the annealing furnace, or oven, in the upper 
pint of the furnace, where it remains in a mw 
red heat for many hours, by which its former 
extreme brittleness is removed. 

Window-glass i.s made in a similar manner, 
except that the lupiid muss at the end of the 
tube is fnriiied into a cylindricnl sliape, which 
being cot longitudinally by scissurs or shears, 
is gradually bent back until it becomes a flat 
plate. 

CLAUBEU S-AY///, a catliarlic or purging 
salt. See Soda, sufphat * of. 

GLAUCOPLS, in ornithology, a genus of 
birds of tlie order picie. Bill iiiciirvute, arched, 
the lower mandible shorter, and canmcnlate 
beneath at the base ; nostrils depressed, half- 
covered with a irienihrane : fongne .slit, and 
fringed at the tip ; feet walkers. It inhabits 
New Zealand. 

(■DAZING, the crusting over earthen vv are 
by a vitivons substance, tlie bi^e of which n 
commonly lead. See PorrBUY.* 
GLEANING, in law. It has been said, 
that by the common law and custom of Eng- 
land, the poor are allowed to enter and glean 
upon another’s ground, after the harvest, with- 
out being guilty of trespass ; and that tliis hu- 
mane provision seems boi rowed from the Mo- 
saical law ; but it is now positively settled, by 
a solemn judgment of the court of Cornniou 
Pleas, that a right to glean in (he harvest field 
cannot be claimed as a general right by every 
person at common law ; nor os a custom by the 
ptmr of a parish, legally settled. . 

GLEBE, or Glebe^andy is a poition of land, 
meadow or pasture, belonging to, or ^rce! of 
the parsonage or vicarage, over and anoye the 
fithes. * ■ 

GLEE, in music, a vocal composition in 
lliree nr mere parts, generally consisting of 
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more thaii one movement, tlic sulyect of which 
mny be either gay, tendf;r, or grave ; bachniia- 
amatory, or pathetic. 

GIjIUES, the name hy Linnmiis to 

tl»e fourth order of tho inamnmlia; the charac- 
ter of which is, fore-teeth cutting, two in eadi 
jftw ; no tusks ; feet with claws formed for nin- 
nmg and bounding; food, baik, roots, vege- 
tubli'S, 8cc. which Uiey gnaw. The order 
includes ten genera, viz. the hystrix, ravh, 
castor, intis, arctomys, sciiinis, inyoxus, dipus, 
lepiis, niirl hymx. 

OfiOKE, in geometry signifies a round or 
spherical body, more commonly called n s^ihere. 
See Si'iiKiiR. 

(iJiOiiE, is more particularly used for an^'ar- 
tifcial sphere, on (ho sni*f)ire of which is drawn 
a map or representation of the earth or of (ho 
Iieayens, with the several imaginary circles. 

The ghihes commonly used arc composed of 
plaster and paper in the following manner; 
A w'ooden axis is provided, soiiawliat less 
than the intended diameter of the gltilu*. and 
into file extreiiies two. iron wires are driven 
for poles: this axis is to he the beam or basis 
of (he wlmle stni-liire. On flir axis are ap- 
plied tw'o spherical or rather lienii'^pIiericiH 
caps, formed on a kind of wooden inoold or 
block. These caps consist of pasteboard or 
Jjaper, laid one lay alter anotbeV on the mould, 
to the thickness of a rrowii-pieee ; after wliicli, 
bnviiig stood to dry and embody, making an in- 
cision along the middle, IIk' tw'o ctips lliiis 
parted are slipnerl off the mould. They remain 
now to be applied on tlie poles of the axis, os 
before they were on tho.se of the mould; and to 
tix them in their new place, the two edges are 
sewed together with paekfhread, 8cc. 'Jlie 
riidiments of the gh)I>e Ihus laid, they proceed 
to Ktrrngfhen and make it smooth and regular. 
In order to thw,^ the two poles are ha.sjjcil in a 
metalline semicircle of the .size intenried ; and 
a kind of pla.ster made of whiting, water, and 
glue, heated, melted, and iiirorporrited together, 
is dabbed all ovei* the paper surface. In pro- 
portion as tiic plaster i- applied, the ball is 
tiirneil round in (he semieircle, the edge of 
whkdi pares off whatever is siiperlliioiis, and 
beyond the due dimen.sion, leaving the rest ad- 
hering in places that an “'hort of it. After such 
application of plastm, iNr ball stands to dry ; 
when dry it is put again In the semieiivle, and 
fresh matter applied : thus they coiifimie alter- 
nately to apply tlw‘ compoHilioii, and dry it, till 
tlie ball every where acenrat<ly toudies rive 
seinirlrcle ; in which state it is peffectiv smooth, 
n'gular, and comple te. The hall tins finished, 
it remains to paste the map on it. In <irder to 
this, the map is jirojectcd in .S('veral gores, all 
wh>i*h join accurately on the spherical siirtace, 
and cov*er the whole ball. To direct (lie ap- 
plication of lliu.se gores, lines are drawn hy a 
seinicircl** ..:i the surface of the ball, dividing 
it iiihv a number ol eipial narts corre.sponding 
to those of the gores, ann subdividing those 
again answerably to the lines and divisions of 
the gores. 

llie |fii}>ers thus pa.sted on, tlicre remains 
nothing but to colour and illuminate the globe, 
and to varnish it, the belter to re.sist dust, 
moisture, &c. Tlie glob;<'' itself thus finished, 
they hang it in a brass meridian, witJi an hour- 
circle Ril’d a quadrant of altitude, and tbns fit it 
lilts a w'oo.ieu horizon. 


There are ten principal circles ^presented 
upon globes, viz, six greater anci tour lesser 
ones. Th6 greater circles are the horizon,- 
meridian, and equinoctial, as it is called o'n the 
celestial, and equator on the terrestrial globe, 
tlic ecliptic drawn along the middle of the 
zodiac, and the two colures. 'Flie lesser cir- 
cles, of principal use, are the two tropics and 
two polar circles. Of these circles some are 
fixed, and always obtain the same position; 
others moveable, accosding to tlie positio.i of 
tl>e observer. The fixed circles are the equator 
and^ ecliptic, with (heir parallels and secon- 
daries; which are usually delineated upon the 
surface of (lift globes. The mov cable circles are 
the horizon, with its parallels and secondaries. 

Tin horizon is a broad wooden circle sur- 
roimding the glolie, and dividing it into two 
equal parts, called the upper and lower heini-s- 
phere.s. It has tw o n(»tciie.s, to let the brazen 
riieridian slip np and down, according to the 
different heights of the pole. On tlie flat side 
of this circle are described flie twelve signs, 
(he inuiitlis of the year, the points of the coni- 
ias.s, j^e. 'rhe brazen meridian i.s a ring of 
irass, divided into degrees. It divides the 
globe info two equal parts, called the eiisfiTn 
and w'esterii hemispheres. The quadrant of 
idtitnde is a thin pliable ])latc of brass, answer- 
ing exactly to a qiindrant of the meridian. It 
is divided into 00^, and has a notch, nut and 
screw, to fix to the brazen ineridian in the 
zenith of any place, wliere it turns round a 
pivot, and^ippfie.s the room of vertical i-ireles. 
The hour-circle is a flat ring of brass, divided 
into 2A equal parts or hour distances ; anil on 
the pole <if the globe is fixed an index that 
turns round w'ith the globe,* aod points out the 
Imnrs upon the hoiir-cirele. Lastly, then: are 
gencrnfly added a compass and needle upon 
the pediment of the frame. 

The surface of the celestial globe may be 
esteemed a just rcprc.srnfafi»>n of the concave 
expanse of the hcaven.s, iiutwilh.stamiiiig its 
convexity; for it is easy to conceive the eye 
]>laced ill tlic centre of the globe, and vhwving 
the stars on its .surface. The stars are all dis- 
])osed in constellations under the forms of va- 
rious aninirils, who.se names and figures are 
rs'jjreaented on the celestial globe, which were 
fi^^{ invented by the ancient astronomers and 
pe( ts, and are still retained for the better dis- 
tin-*ion of these Inminnries. 

^ arious improvenu'nts have been made in 
the con.struction of globes, some of wliicli are 
of great importance in working the problems ; 
amot' - tlie latest of tlie.se may be mentioned 
the terrestrial globe of Mr. Christie, w'hicli i.s so 
mounted as to exhibit the diurnal and annual 
revolutions of the earth. This globe, w'hilc it 
is made to revolve on its own axis, ii moved, 
by the aid of two parallel le vers, round a hollow 
sphere of ground glass, w itlfn which a lamp is 
placed, and from which a sfiong light i.s thrown 
upon tlift globe. 

As, liovvi ver, globes mounted either in llii.s 
way, or on other improved principles, are in .he 
possession of (‘omparnti vely few persons, the fol - 
lowing problems are selected for the use of those 
who have globes mounted in the common way. 

PROBLEMS ON THE* TERRESTRIAL GLORR. 

1. To find the latitude of any jdace. Brhig 
the given plicc to the brazen ineridL'in, .ind 
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what clegiee it is nnder, foi that is the 
Jutilude reqiiipMl. 

2. To rectij'if the globe for any given place, 
Raisf» the pole so many decrees above the 
liomon as are equal to the latitude of the 
place ; then, lindiug the sun’s place, hriii^ it to 
the meridian \ screw the quadrant of altitude 
on the zenith; set the hide: of the hour-circle 
to the upper \|[, and place the globe due nurtli 
und south by the coiiqinss. 

3. To fiml the longitude of a given place. 
Brine the place to the brazen meridian, and 
observe the degree of the equator under the 
same, for that expresses the longitude required. 

4. To Jiudany place by the latitui^and longi- 
tude given. Bring the given degree mf longitude 
to the ineiidiun, and under the given degree of 
latitude yon will see the place required. 

t}. To find all those places which have the 
same latitude or longitude with those of any 
given place. Bring the given place to the 
meridian; then all those places w'ltich lie under 
(he meridian have the same longitude : again, 
turn the globe round on its axis; then all (nose 
pIfU'c-s which pass under the same degree of 
the meridian with any given place have the 
same latitude with it. 

G. To find all those places where, it is noon 
at any given hour of' the day in any place. 
luring the given place to (he inerididii, set the 
index to the given hour; then (urn the globe 
till the said ind(‘x points to the upper XII, and 
observe what places lie under the brass me- 
ridian ; for to (licin it is noon at thutttinie. 

7.* \Vhni it is noon at any one place ^ to find 
what hour it is at any other given place. Bi iiig 
the lirst given place to the meridian, ami set 
the index to (he iqipcr Nil ; tlu n turn the globe 
lilltlu* other given place coims to the meridiem, 
and the index will point to the hour rerndrsd. 

5. h\ir any given hour of the day in (he place 
where you are, to find the. hour of the day in 
fuiy other place. Bring the place where you 
are to the meridian, set the index to tlie given 
hour, then turn tlie globe about; niid when the 
ot.her place comes to the meridian, tlie -index 
will shew the hour of the day there as required. 

y. To find the dislance between any two 
places in English niile,s. Bring one place to 
the iiK'i’idifin, over which lix the qiiailraut of 
altitude ; mid then laying it over the other place, 
count the iniinber of degrees thereon contained 
between them ; wliich number multiply by 61)^ 
(tlie n'linber of miles in one degree,) upd the 
product is the number of English miles required. 

10. To find hoiv any one place hears from 
anothej'. Bring one place to the brass meridian, 
and lay the quadrant of altitude over the other, 
and it will shew on tlie horizon the point of the 
compass on which the latter bears from the 
former. 

11. To find those places to which the sun is 
rertical in (he torrid zone for any given day. 
Find the sun’s place in the ecliptic for the 
given lime, and bring ii to the meridian, and 
observe what <legrec thereof it cuts ; tlieii turn 
the globe about, and all those places which 
pass under that degree of the meridian, are 
those required. 

12. 7’o find tvhnt day of the year the sun 
trill be vertical in any given place, in the torrid 
zone. Bring llir given place to the meridian, 
and mark the degree exactly over it; then 
turn the globe round, and observe the two 


points of the eeliutic which puss under that de- 
gree of the meridian : lastly, oii tlic wooden 
horizon on what days of the year the sun is in 
those points of the ecliplic ; for those are tho 
days reouired. 

13. 7v> find those places in the north frigid 
zone where the sun begins to shine constantly 
without setting, on any given day between the 
21^’/ of March and the 2 Is/ tf June, Find the 
sun’s place in the ecliptic for the given day, 
bring it to the brazen meridian, and observe 
the degrees of declination ; then all (hose places 
which are (he same niniiber of degrees aistant 
from (be |H)le arc the pince.s required to be Iqiind. 

14. To find on what day the sun begins to 
shins constantly without setting, on any given 
place in the. north frigid zone, and how long. 
Rectify the globe to the latitude of the place, 
and, turning it about, observe what point of liio 
ecliptic between Aries and Cancer, and also 
between Cancer and Libra, coincides with the 
north point of the horizon ; tlien find, by the 
calendar on (he horizon, what days the sun 
w'ill enter those degrees of the ecliptic, and ' 
they will solve the problem. 

1.^. To find the place to which the sun is 
vsi'tical on any given ilay and hour. Find (he 
sun’s pinec, and bring it to the meridian, and 
mark tlie degree of declination for the given 
hour; then find thoye places which have the 
sun ill the meridian at that time ; aud among 
them that which passes under the degree of 
declinutiuii is the place leqiiired. 

IG. To find, for any given* day and hour, 
those places tc he vein t/.c sun is then rising and 
St (ting, or on the meridian ; also those places 
which aie enlightened, and those, which are 
not. Fintl tlie jii.ice to which the sun is v'er- 
tical at (he givei. time, and bring the same to 
the meridimi, and elevate the j'ole to the lati- 
tude of (he place . then all those places which 
are in the wi stern semicircle of the horizon 
have the sun rising, and those in the eastern 
semicircle see it setting ; and to those under 
the meridian it is noon. Lastly, all places 
above the horizon are enlighteneif, and alF ve- 
low it are in darkness. 

17. The day and hour of a solar or lunar 
eclipse being given, to find all those, places in 
which the same will be visible. Find the place 
to which the sun is vertical at the given in- 
stant, and elevate the globe to the hiGtude of 
the place ; then in most of those places above 
the horizon will the snii lx* v isible during his 
eclipse; and all those places below the horizon- 
will see the moon pass through the shadow of 
the earth in her eclipse. 

38. The length of a degree being given, to 

find the number of miles in a great circle of the 
earth, and thence the diameter vf the earth. 
Admit that one degree contuiiis GD^ English 
statute miles; then miilliply 3GU (the num- 
ber of degrees in n great circle) by 69J, 
and the product will be 25U20, thj miles vvhieh^ 
measure the circumference of tlz? earth. If 
tliis iiiiiiiber be divided by 3.1 41 G, the quotient 
will be 7yG3 .jJ|uiiles for tlie diameter of tlie 
earth. ^ 

39. The diameter of the earth being knowti, 
to find the surface in square miles, and its 
solidity in cubic miles. Adnlit the diameter 
to be 7964 miles ; ilien nniltiply the iquare of 
the diameter by 3.1416, and tlie product will 
be 199260205 very nearly, which are the 
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Bf]nare mili'S in the sarface of the earth. 


Af^ain, iiiiiltinly the cube of the <1iameter by 
0.5236, and (tie product 264466789170 wilt be 
the nnmber of the cubic miles in tlic whole 


globe of tiie eurtli. 

20. To express iJte velocity of the diurnal 
motion qf the ea»'th. Since a place in the eqim* 
(or describes a circle of 25020 miles in 24 
hoars, it is evident, that the velocity witli 
which it moves is at the rate of 104'iJ in one 
hour, or 17-jl miles per minute. The velocity 
in any parallel of latitude decreases in the pro- 
portion of die co-sine of the latitude to tlie 
radius. 

1'hiis, for the latitude of London, 51^ 30', 
sfty. 

As radius 10.000000 

To tJie co-sine of hit. 51° Sty....... 9.794449 

l$i) is the velocity in the equator, } ^ 238046 

J 

To the velocity of the city of Lon- i 2.032195 
don, 10 8'... S 

That is, the city of London moves about the 
axis of the earth at the rate of 10 miles every 
minute of time : but this is far short of (he 
velocity of the annual motion about the sun; 
for that is at the ratt' of more tlian 65,000 niifes 
per hour. 

PROBLEMS ON THE CELESTIAL GLOBE. 

1. To rectify the fflohp\ Rui.se or elevate 
the pole to the latitude of the place ; screw the 
quadrant of alVitiide in the zenith ; .set tiie 
index of the hour-rircle to the upper Xlf, and 
place the globe noi tii and south by the eoni- 
[lass and needle • then it is a just representa- 
tion of the heavens for the given day at noon. 

2. 7b find the sun's place in ine. ecliptic. 
Find the day of the month in tlie calendar 
on (lie horizon, and against it is the degree 
of the ecliptic whicli the sun is in for that 
day. 

3. 7b find ^ the sun's declination. Rectify 
I thftglobe, bring the sun's place in the ecliptic 

to ^the, meridian, and that dem*ee whicn it 
cuts in .the meridian ij the declination re- 
quired. 

4. To find the sun's riylU ascension. Bring 
he sun'r place to (lie meridiiin, and tlie de- 
gree of the equinoctial cut by the meridian is 
Jie right ascension i>‘qiiired 

6. 7b find the Him s’ amplitude. Bring the 
son's place to tlie horizon, und the arch of 
* the horizon intercepted between it and the 
cast or west |)oint, is the amplitude, iiurih or 
South. 

6. 7b find the sun's amplitude for any 
tjfii>en day and hour. Bring the sun’s place to 
the meridian, set the hour-index to the upper 
XII ; then turn the globe till the index points 
to tlie^ given hour j tlien screwing the cniadrant 
of altitede in the zenith, lay it over the sun’s 
place, and the arch contained between it and 
Jie horizon will give the degrees. cf altitude 
required. 

7. To find the surfs azimulhfor any hour (f 
ihr day. Every thing being dibu as in the last 
problem, the arch of the horizon contained 
hi tween the imrtli point and that where the 
ciiiadrant of altitude cuts it, is the azimiitii east 
or west as required. 

8. 7b find the time ichen the sun rises or 


sets. Find the siin's place foe the piven day, 
bring it to tiie niciidian, and set the index to 
Xlf; thev turn the globe till the sun's place 
touclies the east pari of the horizon, the pulcx 
will shew the hour of its rising ; turn the globe 
to the west part ot the horizon, and the index 
will shew the time of its setting for the given 
day. 

9. 7b find the length of any given day or 
night. This is known by taking the number 
of hours between the rising and setting of the 
suu for the length of (he day: and the re- 
mainder to 24, for the length of the night. 

10. To find the hour of the day , having the. 
sum’s alut^e given. Bring tlie suii’.s place to 
the meridini, and set the index (o> Xll ; (hen 
turn the globe in .such a manner, that the .sun's 
place may move along by the quadrant of 
altitude (nxed in (lie zenith) till it touclies tlie 
degree ot the given altitude, and the index will 
shew (he hour required. 

11. 7b find the place of the moon, or any 
planet, for any rpven day. ^ Take White’s 
Epbenicris, and against the given day of the 
mouth yon will 6nd the degree and minute of 
the sign which the moon or planet possc.s.so.s 
at noon. I'hc degree thus found being iiiurkcd 
in the ecliptic on the glolie by a small notch or 
otIuTvvise, you may then proceed to iind the 
<lr( liiiatiuii, right ascension, latitude, longitude, 
altitude, azimuth, ri.siiig, southing, .setting, ike. 
in the .same manner us has been shewn tor the 
sun. 

12. To^explain the pheenomena of Ike har^ 
vest moon. In ordtT to this we need only 
consider, that wlieu (he suu is in tlie beginning 
'of Aries, the full moon on that day must be in 
the beginning of Libra : and Hince, when the 
sun sets, or tl»c moon rises on tlwt day, those 
equinoctial points will be in tiie horizon, and 
the ecliptic will then he least of all inclined 
thereto, tlie part or arch which the moon 
describes in one day, viz. 13°, will take up 
about an hour and a quarter ascciidiip; above 
the horizon ; and, therefore, .so long will be the 
time after sun-set, the next night, betbre the 
moon will rise. But at tiic opposite time of 
the year, when the suu is in the autumnal, and 
the full-moon in the vernal, equinox, the ecliptic 
will, when the sun is setting, have the^^reatest 
i:.-liaation to the horizon ; and, tliere'tore 13° 
will- in this ease soon ascend, viz. in about a 
q<.tir(er of an hour : and so long after sun-set 
will the moon rise the next day alter the full : 
wh'^nee, at this time of the year, there is much 
more, moonlight than in the spring ; and hence 
tliis autumnal full moon came to^be called the 
Iiarvst moon, the hunter’s or shepherd's 
moiui i all which may be clearly shewn .on the 
globe. 

13, 7b represent the face, of the starry fir- 
mameutt for any given hour of the night, ' 
Rectify (he globe, and torn it abmt till the 
index points to the given hour ; tlien will all 
the upper hemisphere of tiie globe represent 
the visible liall'ol the neaveiis, and all the stars 
on the globe will be in such situations as 
exactly correspond to those in the heavens, 
which maj' therefore be easily found, as will 
be shevvii in the ICth problem. 

14. To find the hour when arty Inown star 
u iU rise, or come vjion the meridian. Rectify 
(lie globe and set the index to Xll ; then turn 
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tlip plobe iill tliTp, fltnr comes (o the horizon or ^ 
meridian, and the index will shew the hour 
required. • 

15* To find at what time of the pear any 
given stanvill he on the meridian at Xll at 
night. Bring; the star to the meridian, and 
observe whnt degree of the ecli})tic is on the 
north meridian under the horizon ; then find in 
tlie calendar on the horizon the day of the 
year against that degree^ and it ^vill be the day 
required. * 

16. Tofit^ any yarticufar afar. First, find 
its altitude in the heavens by a quadrant, and 
tl'.e point of the comnnss it bears on : then, the 
;lobe being rectified, and the index turned to 
he given hour, if the quadrant or altitude is 
ived on the zenith, and laid towards the point 
of the compass on which the star was observed, 
Uie star required will bg found at the same de- 
cree of altitude on the quadrant, as it was by* 
ibservation in the heavens. 

GLOBULAR CHART, a name given to the* 
(‘(‘presentation of the surthce, or of some part 
if the surface of the' terrestrial globe upon a 
plane, wherein the parallels of latitude are cir- 
rles nearly concentric, tlie meridian ciirv*es 
bending towards the poles, and the roinbdiiies 
ore also curves. 

GLOBULAR sailing. SceSwLiNO. 

Gl-iOBULARTA, glohvlar hUte daisy ^ a ge- 
nus of (be monogynin order, in tlie tetrandria 
class of plants, nrul in the natural rnetliod rank- 
ing under the 48tli order, nggrcgala*. ThciC 
are eight species, but one only is commonly to 
be met with in our gardens, viz. the vulgaris, 
or common bine daisy. 

GLOW-WORM. See Cicindixa. 

GLUCINA, in rbemistrv, an earth lately 
discovered by Vauqnelin, while be was ana- 
lyzing the beryl, to ascertain whether its consti- 
tuent parts were the saiiie ns those of the eme- 
rald. Ill this experiment he found the ghiciiia, 
which he so named from its sweetish taste. 
Glurina,in the form of powder, or in fragments, 
i.s almost three times as heavy as water; it is 
infusible in the fire; it does not contract, like 
alumina, by great heat, and it has qo ctlect on 
vegetable colours. It combines with 8ul[ilui- 
rat('d hydrogen. It is insoluble in w'nter. but 
combines with acids', making with them soliilde 
salts, distinguished by a sweet and slightly as- 
tringent taste. 

G LUE. An inspissated jelly made from the 
pariiigs hides and other onals, by boiling 
them in water, straining through a wicker bas- 
ket, suileriiig the^mpiirities to subside, and then 
boiling it a second time. The articles should 
first he digested in lime water, to cleanse them 
fnnn grease, and dirt ; then steeped in water, 
stirring them well from time to time ; and lastly 
laid in a heap, to lia\e the water pressed out, 
before they arc put into the boiler. Some re- 
commend t^at the water should bWeept as 
nearl]^ as possible to^ a boiling heat, without 
suffering it to enter into CDullitioii. In this 
State it is poured into fiat fraines or moulds, 
then cut into square pieces when congealed, 
and afterwards 4ficd in a coarse net.^ It is 
said to improve by a^e; and tiiat glue is rec- 
koned the best, which swells considerably 
without dissolving by three qr four days* »iifa- 
sion in cold water, and reiJiovers its former di- 
mensions and properties bv drying. 

Shreds ur parings of vellum, parclinient, or 


white leather, make a clear and almost colotA*- 
leas glue. 

GLU'rEN. If wheat b^nntde ialo « 
paste, and washed in a large quantity of water^ 
it is sejMimt^d into three distinct substances ; 
a miicilagioons saccharine matter, which is 
readily dissolved^ in the liquor, and may bo 
separated from it ^ by evaporation ; atan:b, 
which is siis|>e tided in the -fluid, and subsides 
to the bottom by repose; and gluten, which 
remains in the hiuidfaiid is tenacious, very duc- 
tile, somewhat elastic, and of a brown-grey 
colour. The first of these substances^ does not 
essentially difier from other snccharine muci- 
lages. Inc second, namely (ho starch, forms 
a gluev fluid by boiling in water, tliou^i it is 
scarcely, if at all. acted upon by that fluid when 
cold. 11 s habitudes and products with (he fire, 
or with nitric acid, are nearly the same as those 
of gum and of sugar. It appears to be as much 
mi^e remote from the saline state than gum, 
as gum is more remote from that state than sugar. 

The vegetable gluten, though it existed be- 
fore tlie washing in the pulverulent form, and 
has acquired its tenacity and adhesive qiial'i- 
ties from the water it has imbibed, is nevertlie- 
less totally insoluble in this fluid. It has 
scarcely any taste. When dry, it is semitrans- 
parent, and resembles glue in Its colour and ap- 
pearance. If it he drawn out thin, when first 
obtained, it may be dried by exposure to the 
air ; but if it be exposed to warmth and mois- 
ture w'hile wet, it putrefies like an animal sub- 
stance. The (Iriea gluten applied to the flame 
ofa candle, crackles, swells, and burns, exactly 
like a feather, or piece of horn. It nllurds the 
same products by destructive distillation as 
animal matters do ; is not soluble in alcohol, 
oils, or ether; and is acted upotf by acids, 
and alkiilLs, when heated. According to 
Runelie, it is the same ^ith the caseous sub- 
stance of milk. * 

(JIACVRKIIIZA, or Ugvorice, a genus 
of the diadtdphia decaiidria class and orrler. 
Natiiial order of papilionacem or leguiuinqstc. , 
There are four species. These are tnll grow- 
ing perennial, herbaceous plants, with tlie stalks 
soiiiewlhit w'oody at bottuiii. Stipules are dis- 
tinct from the petiole ; flowers in a head or 
spike from the axils and at (he ends of (lie 
branches ; seed vessel a legume or^od, smooth, 
hairy, or prickly. Their propagation is efl'ecU 
ed by cuttings of the small roots. An open si 1 
tuution and a deep loose soil is the most suitable 
fortliem. In three years the roots will be fit 
to take up. Liquorice is almost the only sweet 
that quenches thirst, and has been employed in 
hydropic cnst\s, to prevent (he necessity of 
drinking. An extract is made from tlie root. 

GLVPH, in sculpture and architecture, de- 
notes any canal or cavity, used as an orna- 
ment. 

GMELINA, In botany, so called in honour 
of Job. George Gmelin, professor of natiiiai 
history at St. Fetersburgh, afterwards of Botany 
at Tubingen, a genus of the angio.spenniH 
order, in the didynninia rlass''of plants, and 
in the natural iflethod ranking under the 40Ui 
order, personatae. The calyx is nearly qna- 
dridentuted ; the corolla cainpanulated or 
hell-siiaped ; there are two bipartrite and two 
simple unthene; the fruit is a plum with a 
bilocular kernel. Hiere is one species, a tree 
of Malabar. 
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ONBISS/ A compound rock, cootfisting of 
diipowd in glates, 
f|^ IM p|«tlomiiM(nce' or tho mica icaleg. Its 
■nrnotiiTe is called by Werner, granular-slaty. 
Tbis i^aognostic formation is always stratified ; 
contains sometimes crmtals of schorl, tonnAa- 
linb, and garnet, and is peculiarly rich in 
metaltio ores. 

GNOMON, in dialling, the style, pin, or 
cdofc of a dial, which by its shadow shews 
the hour of the day.^ The gnomon of every 
dial represents the axis of th^ world. See Dui* 
and DiALLino. ‘ 

GNOSTICS^ in chorch hietory, Christians 
eo celled, it being a name whifih almost all the 
ancient heretics affected to take to express 
that new knowledge and extraordinary light 
to which they made pretensions; the word 
gnostic signilying a learned or enliglitcned 
person. 

GOAT. See Capra. • 

Goat meter. See Caprimulgus. These 
birds are regarded by the American Indians 
as very oininom. Tney believe that goat- 
suckers were not known in their country till 
the English had made depredation upon it, 
aad that they are, in fact, the departed spirits 
of .the murdered Indians. In Carolina the 
lower class of people look upon them as 
birds'of ill omen, and are gloomy and almost 
melancholy if one alights on the house or near 
the door, und begins its call, which they will 
sometimes do, oven on the very threshold, 
imagining that It is a sure prognostic of the 
death of one of the family. 

GOfilUS, tlie ffo6y, in natural history, a 
genus of fishes of the order Thoracici. Generic 
character ; head small ; eyes approximated, witli 
two punctures between them : gill membrane, 
four-rayed ; ventral fins, united into a fnnnel- 
like oval ; dorsal fins two. There are twenty- 
five ^cies. 

GOD, Dsns, the Supreme Being, the first 
cause or creator of tlie universe, and conse- 
quently, the only proper object of religious 
worship. There cannot possibly be any snli- 
ject respecting which it is of such importance 
for human beings to form correct notions as 
tias. Many irnry able, and pious arguments 
have been produced iu (avour qf the existence 
of God, hub it cannot be denied tliat while' 
those aQi^uments produce their full effect on (he 
mind ns to the fact itself, they, in general, leave 
it iq. a state vf great perplexity, amonnting 

t ost to distraction, as to what d^nite idea 
lid be entertained of tlie Great Supremb. 
It is true that a question of such moment ought 
to be approached by finite ( reatures with the 
most profound reverence } yet if it is true that 
the grand object of Divine Revelation is to 
communicate to man the true knowledge of his 
Maker, it cannot be deemed presumption to 
infhr mat, in that divinely insoired volume, 
there -^is such a sufficiency or information 
afforded as shall form for the most adxious 
i ^ suitable resting place, 
be -gmnd dbfect to.which we here allude is 
vague m'aimer in which philosophers and 
mootc^ns have treated tlie subject of the 
divioq existence. . This has arisen from tlie 
(Mficf^ty of elevating ^mind to tlie contein- 
platioh of Ood as eiimg in a definite form, 
yet totally independent oi the limits xif time 
«qd spAoe HhAt acute realoner. Or. Priestley, 


in his Essays on Matter and Spirit, evideutly. 
evinces that he cotceives of GikI as subject to 
extension, • as havinjr properties in common 
with matter, as beanojg refation to 8pace,fand, 
in one word, as being himMlf absolutely mate- 
rial, and having nothing ot' immateriality about 
him. From this it is veiy obvious that tlie 
Doctor, if he allow the Divine Being to possess 
any form at all, must admit that that form m 
the form assumed by infinite space, which is 
acki^wledgiiig that the Deity exists'" in the , 

of an infinitely extended sphere, an idra.'Wli- 
wortliy of a moment's serioos consideration* 

Now, k is a striking fact, to which every 
man's experience will Bear witness, that until 
the mind is sophbticated by reasonings on the 
Bulgect, it never thinks of Uod as existing in 
any other than the human form. • And whence 
arises this universal impression? Doubtless 
xrom these two very obviOus, though but little 
attended to circumstances. 1. That througlioub 
ihe innumerable aud endlessly varied omects 
of the visible creation, there is, more nearly or 
remotely, a tendency to the human form and 
wc arc well assured that man hitnselt wus 
originally created an image and likeness of his 
Maker. 2. That throughout the whole of tlivinp 
revelation where any intimation is given of the 
appearance of tlie Deity, (and instances of this 
are iminerous,) it was alwayS in the huiiiRu 
form. And let it be particularly remeiiibered, 
tliat oil those appearances had a direct bearing 
upon his final manifestation upon earth for the 
redemption and sahutiou of iiiaiikiud, which 
no one will deny was also in the human i'orin. 
And ailcr this most w'onderful event was ac- 
complished, still he nppeored intiie proper form 
of man ; iu this fonii he was seen when encir- 
cled with all the glory of the celestial wofld ; 
and the plainest intimulioiis are given in Scrip- 
ture, that throughout eternity he ivill ucver be 
beheld in any other. 

GOLD. Sec Chemistry. 

Gold leqf. The method of extending gold 
used by the gold-beaters, consists in hammer- 
ing A number of tiiin rolled plates between 
skins or animal membranes. Dy the weight 
and measure of the best wrought gold leaf, it 
is. found, that one grain is made to coxer 669 
square inches ; and from ilie specific gravity of 
the metal, together with this adrucasureirient, 
it follows, that the leaf itself is 
inch thick. This, however, is not tb^imit of 
the malleability of gold; for tlie goM-beaters 
find it necessary to udd three grains of copper 
w the ounce to harden tlie gold, which oflier- 
wise would pass round tlie irregolarities of the 
newc'^t skins, and not over them ; and in using 
tlie old skins, wlych ai*e not so perfect and 
smooth, they proceed so far as to add twelve 
grains. 

Gold tv/re. The wire which is used hy the 
lace-ma]0l's, is drawn Irum an ingpt of silver, 

S reviously gilded. In this way, from the known 
iameter ol the wire, or breadth when flattened, 
and its length, together witli the quantity of 
gold used, it is fouild, by computation, that the 
covering of gold is only om i3th jmrt of the 
tliickness of ^ gold-leaf, thoiigh it still is so per- 
fect as to exhibit no cracks when viewed by a ^ 
microscope. 

^ Gold poiftbli. Ether, naphtha, and essen. 
tial cnis, take gold from its soUent, and foim 
liquors, which nave been called potanre gola 
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The gold which \a precipitated by evaporation 
of tliese fluida, or by the addition of sulphate 
of iron to tlie solution of gold, is of the utmost 
piirity. , 

GoLpfu/mwafinff. See Chemistkv. 

OoLD, s/iel/f that used by the illiiniiners to 
write gold letters, is made with the parings 
of leaf-gold, and even of the leaves tlienisehes, 
ridiiced into an impalpable powder, by grind- 
iiig on n marble u ith honey. After leaving it 
to infuse some time in aqiiafortis, they put it in 
shells, where it sticks. To use it, tliey dilute it 
with gum-wnter, or soap-water. 
GOLDFINCH. See Frincilla. 
GOLDSMITH, or sihersniitii, an artkst 
who make.s vessels, utensils, and ornaments, 
in gold ami silver. 

The goldsmith’s work is either performed in 
(lie nionid, or beaten out with tiic hammer, or 
other engine. All works that hH\e raised 
figures are east in a mould, and afterwards 
polished and finished : plute.s or dishes of silver 
or gold are beaten out from tiiiii flat plates ; 
ami tankurds, and other vessels of that kind, 
are formed of plates soldered together, and 
tlieir mouldings are beaten, not cast. 

GOLDEN number, a nninber shewing what 
>ear of the moon’s cycle any year is. 

GONDOLA, in naval architecture, a flat 
kind of boat, very long and narrow, chiefly 
used on the canals at Venice. 

GONG, in music, an instrument used in 
Cliina, is made of a metal composed of silver, 
lead, and copper, and its sha()e is a sort of cir- 
enlar concave. The tone is loud, harsh, and 
el.uiging. It is never introduced except on oc- 
casion of giving a national cast to (he music in 
wliicii it is einploycd, or to awaken surprize, 
and ron.se the attention of the roiiipanv. 

GONIOiMETER. The insfrnment for men- 
Kiiririg the angles of cry.stals is called a goni- 
ometer, of which tliere are two kinds. I. The 
goniometerof M. Carangenn, iisedhy M. Haiiy, 
consists of two parallel blades, jointed like 
tlio.se of scissars, and capable of being applied 
to a graduated seiiiicircuiar sector, which gives 
flic angle to which Uie joint is opened, in con- 
sequence of (he previous apposition of the 
two bhuU's (o the angle of (he crystal. 2, The 
reflective goniometer of Dr. Wollaston ; an ad- 
mirable invention, vvhicli measures the angles 
of the minutest possible crystals with the utmost 
precision.. To these vve may add another in- 
vented by Dr. Ilrewster, and described in the 
Edinburgh Encyclops'din, Vol. 10. It is much 
the same as tli.it ul Dr. VVollaston, but ditfers 
in the application of the priiici])le of construc- 
tion, ana is rafsible of measuring a hollow 
angle. 

GONIUM, a genus of vermes, of the onler 
infusoria. VVorm very .simple, flat, angular, 
invi.sible to the naked eye. There are five 
species. The pectoral, quadrangular, pellucid, 
with 10 spherical molecules, found in pure 
water; molecules oval, iieaily equal in size, set 
in a quadrangular niemhraue, like diamonds in 
a ring, (he lower ones a little larger than the 
rest. 

(^(JOSE. S. e Anas. 

Goose Ae;rw. See Kibes. 

Goose necy, in a .ship, a piece of iron fixed 
on tlie end of the tiller, to which the laniard of 
(he whip-staff, or llu wheel rope comes for 
steering the ship 


Goose wmg, in the aea-langnage* ‘ Wtiea t'" 
ship sails before, or with, a quarter-wind on E 
fresh nle, to make the more haste, they launch 
out a boom, and sail on (lie li^side ; and a sail 
80 fitted, is called a goose-wing. 

GOKDIUS, in natural history, hair-worm, 
a genus of the vermes inteslina class and order. 
Body round, filiform, equal, smooth. There are 
five s|)ecies. G. aqnaticus is from four to six 
inches long, of a pale brown colour, but darker 
at the extremities: it is found in stagnant 
waters, and twists itself into various contor- 
tions and knots, and it is said (hat if it is 
handled without caution, it will inflict a bite 
that occasions (he whitlow. 

GORGONIA, in natural history, a genus of 
tlie vermes zoophyta class and order. Animal 
growing in the form of n plant ; stem coriaceous, 
corky, woody, horny, or bony, composed of 
glassy flhres, or like stone, striate, tapering, 
dilated at tlie base, covered with a vascular or 
cellular flesh or hark, and becoming siiougy 
and friable when dry ; mouths or florot.s cover- 
ing the .surCace of (he stem and polype hearing. 
Tliere are about forty species. 

GOSHAWK. SeeFALCO. 

GO.SSAMEK, is the name of a fine filmy 
substance, like cobweb, wJiich is seen to flout 
ill the air in clear days in autumn, ami is more 
observable in stiihhle-fieids, and iqion furze and 
other low bushes, 'fliis is probably formed by 
the flying spidoe, which, in traversing the air 
for food, shoots nut tliese threads from its anus, 
whieh are borne down by the dew, &c. 

GOSSVPIIJIVI, or cotton; a* genus of the 
polyandria order, in (lie iiionadelpliia cla.s8 of 
]>lants, and in the natural method ranking 
under the 37th order, coliimniferte. The calyx 

1. s double, (lie exterior one trilid; the capsule 
qiiadrilociilar ; the seeds wrapt in cotton-wool.^ 
There are six .species, all of them natives of 
warm edimates. 1. The lierbaceiim, or com- 
mon lierhureous cotton, lias an herbaceous 
smooth shilk two feet liigli, branching iijiwards ; 
five-lohcd smooth leaves; and yellow (lowers 
from the ends of the branches, succeeded by 
roundish capsules full of seed and cotton. 

2. The hirsiituni, or hairy Aniericau cotton, 
has hairy stalk.s branching laterally two or 
three feet high ; palmnted, three and five-lohed 
hairy leaves; and yellow flowers, succeeded 
by large oval pod.s fiiriiislied with seeds and 
Colton. 3. The harbaden.se, or Barbadoes 
shriibhy cotton, has a shrubby stalk branching 
four or tiv e feet high, three lohed smooth leaves, 
glandiiloiis underneath: and yellow flowers 
sueeeeded hv oval pods, containing seeds and 
cotton. 4. The arhoreiim, or tree cotton, has 
an upright woody jieretinial stalk, branching 
six or eight feet nigh ; palinated, four or five- 
lobed smooth leaves, and yellow flow'ers, suc- 
ceeded by large pods filled with seeds and 
cotton. I'he first tliree species are annual, but 
the fourth is perennial butli in root and stalk. 

In warm countries these plants are cultiv ated 
in great quantities in the fields for the sake of 
the cotton they produce : but Uve jirst species is 
most generally cultivated. The pods are some- 
times as large as iniddling-sized apples, closely 
filled with tlie cotton surrounding the seed. 

GOTHIC siy/e, in architecture. The eharao- 
teristics of this manner of building are pointed 
arches, greater height than breadth in the pro 
portions, and profuse ornament chiefly derived 
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from on imitation of the leaven and flowers of graft was taken : it is sometimes perfomieci on 
plants. the branches of trees, and may be on tlie roots, 

GOVERNMENl', in general, is the polity a piece being raised oat of the ground for the 
of a state, or an orderly power constituted for purpose. ^ 

the public good. The first thing to be done is, to cut ofl* the 

Civil government was instituted for the nre- head of the stock at the proper height, *and in 
servation and advancement of men’s civil in- a fair part of the bark, making a smooth flrit 
terests, and for the better security of their top. The most proper stee for stocks, is from 
lives, liberties, and properties. The use and half an inch to an inch diameter, 
necessity of government is such, that there Dwaif trees are to be grafted within siv 
never was an age or country without some sort inches of the ground, and standards as lii^li 
of civil anthority ; but as men ure seldom unani- as the stock will well bear, considering wiiethcr 
mous in the means of attaining their ends, so they are to he half or full stand.irds. 
their difference in opinion, in rclafion to go- The scions should be healthy and strong, and 
veniment, lias produced a variety of forms of taken from the outsides of fniitfiii trees, wlicre 
it. To enumerate them would be to recapitulate the juices of the wood have been properly di- 
the history of the whole earth. Eut they may, gestod by sun and air ; they should be taken 
in general, be reduced to one of tliese heads ; from trees just in their prime, or at full bearing, 
either the civil authority is delegated to one or and not before. Let triem be cut two or three 
mure, or else it is still reserved to the whole weeks sooner than wanted. I'he middle of 


body of the people ; whence arises the known 
distinction of government into monarchy, aris- 
tocracy, and democracy. 

^ The government of this country is unques- 
tionably a mixed government, though by some 
writers it is denominated a limited monarchy. 
It is formed by a combination of the three 
regular species of government ; the monarchy 
residing in the King, the aristocracy in the 
House of Peers, aiid the republic, being repre- 
sented by the House of Commons. 

GOUGE, an instrument or tool used by 
divers artiliccrs ; being a sort of round hollow 
chisscl, forcutting holes, channels, grooves, &c. 
either in wood' or stone. 

GOURD. Sec Cucurbita. 

GOUT. See Mbdicine. 

GRACE, act of, an act of parliament for a 
general and free {lardon, and for setting at 
liberty insolvent debtors. 

Grace, days of, in commerce. See Bills 
OP Exchange. 

GRACULA, the grahte, in natural histor}, 
a genus of birds of the order Piem. Generic 
character : the bill convex, thick, sliarp-edgcd, 
somewhat naked at the base; nostrils small, 
near the base of the bill ; tongue entire, rather 
sharp at the end ; claws hooked and sharp. 
No species of this bird is found in Europe. 
There are thirteen species, of which the ibllow- 
ingare the most remarkable : Gracula kelegiosa, 
or the minor graide, is of th*» size of a black- 
bird. is found in vurioiij districts of the East 
Indies, and almost in every island beyond the 
Ganges. It is rendered familiar with the 

5 reatest ease, and readily taught to speak, 
’he paradiscea tristis is rather larger than the 
former, and inhabits tlie Philippine islands. 

GrcKuhis quiscular, or purple grakle inhabits 
Carolina and Dther parts ot North America, 
and is found also in the island of Jamaica, 
where it froauently makes great devastation in 
the maize fields. It is however found highly 
servicenble in devouring insects. 

GRADUATE, a person who has taken a 
degi^e in the university. 

GRADUA,TION, in mathematics, the act of 
gradoaCiog or* dividing any thing into degrees, 
oi emi parts. 

GftAprWG, in gardening, rs the insertion 
ol a scion into a stock or stem raised for the 
purpose, and is neq^sary to the ensuring of 
good fruit, I. e. to have the same produced on 
the new tree, as that of the old one whence the 


scions are fittest for tlie purpose ; but <lo not 
cut off the tops till they are brought out to 
graft, for they keep best in length. Take off 
a little of the lower end of the scion first, and 
then cut it in length, so as to have three or four 
eyes to appear above the claying : two eyes 
will be snfnrient for a standard, but four are 
better fur u dwarf that is to be trained. 

The time for grafting is usually from mid- 
February to mid-March ; but in a forward 
season sooner, and in a backward one some- 
times later. 

Cleft-grqfting has been the most common 
method of propagation. The stocks for tiiis 
mode of grafting should he strung, about three 
flimrters of an inch diameter, or more ; but it 
may be used with very young stocks, having 
scions of like thickness. 

Cut off the head, as before directed, so as to 
have (on the sunny .side) a smooth pai t in the 
stock, where the scion is to be placed, and cut- 
ting a part of the stock off slopewise, oppivsite 
to this place, le.ive the top or tlie crown of the 
stock, about the distance of half an inch wide. 
Then cleave the stock with a strong knife, 
or thin sharp chisel, about tw'O inches deep, as 
near the middle as possible, so as not to divide 
the pith, and if any roughness appears in the 
slit, smooth it ofl* with a penknife ; but some- 
thing of the wedge kind must he put into the 
slit to keep it open to receive the scion, leaving 
proper joom to put it in. Cut the scion on 
eacD side to the form of a wedge at bottom, 
an incli or more long, making that side which 

to be placed inwards in the stock, thinner 
by about one third. Put the srion in, so that 
its hark and that of the stock may be le\^ 
and consequently that the two barks may unite 
ai 1 run into eatm other ; for on this one prin- 
ciple depends the whole art of grafting. 

Tlie graft must be nicely whmped round 
with wet bass pulled tight, andf the whole 
clayed over to an inch above and half an inch 
below, smoothing it off taper, with a trowel or 
knife dipped in water. 

Wlnp-grafling has the advantage of cleft- 
grafting in neatness, and not requiring the 
storks to be so old hy a year or two. as very 
smalt ones will do in this way ; for the stock is 
directly covered by the scion, and it taki'S 
with certainty if properly performed. 

Having cut the head of the stock off, and 
the scion to its pfoper length, slopp tiie lower 
end of the scion about an inch and a half, and 
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to a point ; (hen cut the stock to answer it. mentioned, is the moat considerable mode ot 
hark n^inst bark, and tie them t^getlier propagation. 

exactly to their place, and clay it. Inoculation may be performed as soon as 

Grafting in the bark, or crown-gt^ing, is good shoots with good eyes of the present year 
perhap*s as good a way as any, both for ease of can be had, so that tiie season may be reckoned 
operation and certainty of success; but it will from mid June to mid-August Peaches and 
hardly suit any other jhiit than apples or pears, nectarines are propagated on plnm-stocks. 
The head being cut off, make a straight slit Plums and cherries may be inoculated ou 
down through the bark from the top, at the sucker stocks of any kind ; but stocks raised 
place destined for the graft, nearly as long as from stones are best Pears, if for standards, 
the slope cut of the sciou, which may be one should be inoculated on pear stocks, and on 
and a naif or two inches. Loosen the bark a tliose raised from seed, rather than suckers ; 


little at the top of tlie score, and then with 
some smootli instrument the bark sutli- 

ciently to receive the scion. This instrument 
should he thin, tapered and rounded towards 
the point, to suit the shape of the scion’s face, 

le side of it Hat, and the other a little convex, 
the flat side being applied to the wood of the 
stock ; let it be rather narrower tlinn the scion, 
that it may not loosen the bark too widely. 

Cut a bit of the bark of tlie scion smooth off 
at the bottom that it may not turn up in pusbing 
down. It will be proper to cut the scion with 
a small shoulder, to rest upon the stock. And 
liecaiise when the scion is in, it will bear the 
bark up hollow from the stock, score the bark 

each side tlie scion, so that it may fall close 
to tlio stock, and to the edges of the scion. 
Bind and clay neatly. 

Tin's wny of grafting is used most proficrly 
with strong stocks; and sometimes is applied 
to large branches, and e\en trunks of old 
trees to change (he sorts or renew tlic wood. 

Sidp-graJUtiff is done in tile bark, niiicli like 
inoculation, a sciou being inserted instead of a 
bud ; blit remember, there must be a fluent sap 
first, i.e. the hark iniist pari readily from the 
wood, before this mode of grafting is attempted. 
The head of tJie stock is imt to be cut off, only 
thinned a little if it is lai'ge, and tiic side 
shoots taken away. The h-irk of the stock, 
where the insertion of the scion is to be, must 
be cut through in the form of the letter T, as 
wide and us lung ns is siiflicient to receive (he 
scion, cut ns before, with n slope face vf at 
least an inch long, taking advantage of a part 
of the stuck that is a little gibiious. Let the 
bark of the stock be neatly raised to receiie 
it, but yet no more than necessary ; a little 
oit of the bark may be sliced oil' the part that 
is over the cross cut, to receive tii^TScion the 
better. 

ApproacJhfjraffivg or inarching, is per- 
formed in April or May. When the stock we 
^oiild graft, and the tree we would propagate, 
grow near together, bend the best situated 
young brancli of the tree or shrub to be propa> 
gated, to the stock to be grafted, and having 
determined on the part at which most conve- 
niently to fix the shoot, cut the bark of that 
part of the shoot ofl*, with nearly half the wood 
(not to touch the pith) to the length of about 
three inches for a strong branch, or less for a 
weaker. Then cut exactly so iiiiich of the 
bark and brancli cf tlie stock off, as will 
receive the cut part of the branch or siioot, so 
US to bring bark and bark in contact in every 
fwrt ; and if the contriiance of lipping is used, 
it will secure them better together. Bind and 
clay, and if in ojien ground, fix a stake to tie 
the work so that Uie wind may have no power 
oi cr it. 

Uudding or inoculation, though here fast 


but if for dwarfs, quince stocks may be best 
used, to keep (lie trees from growing off too 
fast. 

Let the scions to procure buds for inocula- 
tion. be taken only from the outside branches 
of Wealthy and fruitful trees ; but they must 
nut be taken frpni the upper part of the 
scions, ns the bark and buds there are too 
ruw. 

Before the buds are prepared, get the 
stock ready to receive tfimii, by taking off 
lateral siiouts, leaving an uncut single stem* 
At the part fixed on fur the inoculation (which 
sliwiild be smooth, and ratiier on the north 
side) nit the bark throagh to the wood io the 
f'oiln of a 'r, (he cross and the down slit being 
of the lengtii necessary to take in the bad, 
wbicii may be cut with from one to two inches 
of bark ; putting the point of a kiiile (or 
some iustrument ratlier not of iron or slnd) 
into the top of the down cut of the stock, raise 
the bark all tlie wny to the bottom, so that it 
will just receive the bud easily. Tliere arc 
knives made on purpose for budding, with flat 
ivory hafts. 

To procure proper buds, put the knife in 
(suppose) about three-fourths uf an inch above 
(tie e}e, and with a slope downwards cut the 
sciou half through, then do it at the same 
distance below tlie eye , and sloping it up- 
wards cut up the middle of the wood, till the 
knife meets the upper incision, so the eye, or 
bud, will he directly in the middle. 

Separate the wood from the bark, which is 
to be dune thus : with your nail, or the point 
of a knife, loosen the bark at the top, and 
strip it from the wood ; or ratlier w;ilh a swan 
or large goose <|uiil, made in the form of nu 
apple-scoop (ha\ing a regular smooth edge) 
jjiish it down hetween the bark and wood, 
pre ssing it against tlie wood. 

Examine Hie inside of the bark, and if there 
i.s a cavity just behind tiio eye or hud, it 
is good for notJiing, and anotJier must be 
procured. 

The leaf that grows by the eye into be cut 
down to near its ibotstaik, so ns to leave only 
a little bit of it to hold the hud by. 

See that tlie bark of (he stock is loosened a 
proper length and breadtli, and if, when the 
bud is put in, it should prove a little too long, 
cut the spare part oft*; so that the top of the 
bud being squared, falls in straight with (lie 
cross cut of the stock. 'J'hus flxed, bind it 
moclerately tight in its place^ with the wet 
bass, beginning at the bottom, and passing by 
the bud, go on to the top, or rather above it. 
Care must be taken that the bud be not hurt> 
nnd it is to be left only just starting out be- 
tween the bass. 

It the buds have taken, it will be seen ia 
about three weeks dr a month, hy (heir ap* 
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petring fresh and plump. As often as any 
sh^ts appear below the budding, cut them 
off, and also some of the shoots above, if (here 
are many of them : for it is not prop'^r that an 
inoculated stock should have a large head. 
Ill a month loosen the bandage, by taking it 
off, and putting it on gently again for another 
month. 

In March, cut the head of the stock off with 
a keen knife, close behind the budding, in a 
sloping direction. SulTer no shoots from 
the stock, blit rub the buds off as soon as 
they appc-ir. It may bo of use to shade 
ilionilated buds a few days by a leaf, or a bit 
of pnner. 

GKAIN, h small weight, the twentieth part 
of a scrofile in apothecaries’ weight, and the 
twenty-fourth of a pennyweight troy. r 
Grain also denotes the component particles 
of stones and metals, the veins of wood, &c 
Hence cross-grained, or against the grain, is 
contrary to the fibres of wood, &c. 

GUAM MAR, may be defined to be the art 
of speaking or of writing any language with 
propriety. The term is commonly apfdied to 
a collection of obser\ atioiis called rt/Zes, to 
which the methods of speaking used in that 
language to which they belong may be re- 
duced. For (lie sake of distinctness, writers 
on grammar usually divide the subject into 
four distinct heads, viz. Orthography^ or the 
art of combining letters into syllables, and 
syllables into words ; Etymology ^ or the art of 
deducing one .word from another, and the 
various modifications by which the sense of any 
one word can be diversified consistently with 
its original meaning, or its relation to the theme 
whence it is derived ; Syntax, which relates 
to (he construction or right disposition of 
words into sentences or phrases | and 
Prosody, which treats of the quantities and 
accents of syllables, and the url of making 
verses. 

To give even a general view of the gram- 
mar of onr own language would far exceed our 
limits ; nor, indeed, is any thing of this kind 
requisite, since the t;uly excellent works of 
Murray on the subject are in the hands of every 
student of English : to those, however, who are 
desirous of acquiring a thurungh knowledge of 
that language, a careful ^riisal of that curious 
and enterlainidg work, Tooke’s Diversions of 
Parley,” is iiidispensHbIc. 

GRAMME, in French weights. Tk . 
unit weight, called a gramme, is the weight of 
the cube of the hundredth part of the metre of 
distilled water, taken at its maxirnnm density. 

It answers to 15.444 grains. 

GRANARY, a building to lay or store corn 
in, especially tliat designed to uo kept a con- 
siderable time. 

GHANA 'ITTE, cross stone, a mineral found 
in Spain, and in some parts of France and 
Switzt rhind. It is crystallized in a very 
peculiar form ; two six-sided prisms inlt^rsect 
each other at right angles, nr obliquely. 
Hence its nam?, cioss stone. It is of a red- 
disli brown colour ; specific gravity 3.3, nearly. 

It is fusible before the blow-pipe. 

GRAND ywy, is thejary which find bills 
of indictment before justices of peace and gaol- 
delivery, or of oyer «^d terniiiier, Sic. against 
any oftenders that may be tried for the fact. 
See Jury. 


GRANITE. A compound rock, consisting 
of quartz, felspar, and mica, each c^stallized 
and cohering by mutual affinity, without any 
basis or Z.cment. The felspar commonly pre- 
dominates, and the mica is in smallest^qiian- 
(ity. I’he colours of the lelspar are white, 
red, grey, and ^reen. The quartz is light 
grey, and the niira dark. The granular crys- 
tals' vary exceedingly in size, in different 
granite rocks. Occasionally g:ranite is strati- 
fied : blit sometimes no stratification can be 
perceived. , Large globular masses, called 
rolling stones, are frequently met willi, com- 
posed each of concentric lamellar concretions. 
Schorl, garnet, and tinstone, are frequently 
present in granite. Tin and iron are the only 
metals abundantly found in this rock. It con- 
tains rnolybdeiia, silver, copper, lead, bismuth, 
arsenic, titanium, tungsten, and cobalt. It is, 
however, poorer in ores than many other rock 
formations. 

GRANT, in law, a gift in writing of such 
a thing as cannot be passed or conveyed by 
word only, as a grant is the regular method, 
by the common law. of transferring the pro- 
perty of incorporeal hereditaments, on .such 
thing whereof no livery of soisn can be had. 
For wliicli reason, all corporeal heredita- 
ments, as lands and bouses, arc said to be in 
livi ry ; and tlie others, as advowsons, com- 
mons, services, rents, reversions, and the like, 
lie in grant. lie that grantetii is termed the 
grantor ; and he to whom the grant is made is 
termed the grantee. A grant dillcr.s I'rom a 
gift in this; that gifts are always gratuitous, 
grants are upon some coiisiderulioii or equi- 
valent. The operative words in grants are 
flfecZi et concessi, “ I have given and granted.” 
Grants may be void by incertainty, impossi- 
bility, being against law, or a WToiig title, to 
defraud creditors, Sec. 

GHANULA'J'ION, the method of dividing 
metallic substances into grains or small par- 
ticles, in order to facilitate their combination 
with other substances, and sometimes for (he 
purpose of readily subdividing tliem by weight. 

This is done either by pouring the melted 
metal into water, or by agitating it in a box 
until the moment of congelation, at which 
instant it becomes converted into a powder. 

Various contrivances are iislmI to prevent 
ilanger, 4Rid ensure success, in the several 
manufactories that require granulation. Cop- 
per is granulated fur making brass, by pouring 
it (hrouf^h a perforated ladle into a covered 
vf^asel of water witii a moveable ial.se bottom^ 
A compound metal, consisting chiefly of lead, 
is Tioiired into water through a perforated 
\c.ssel of another kind, for making small shot, 
in which the height above the surface of the 
fluid requires particular adjustment (n a new 
manufactory of this Lind, the height is upward 
of 10(1 feet 
GRAPE. See Vitis. 

GRAPE-shot, in artilleiy, a combination o* 
small shot, pot into a thick canvas bag, and 
corded strongly together, so as to form a kind 
of cylinder. 

graphite, Btachlead, - or PlunAayo, 
See Plumbago. 

GRAPHOMETER, is a name sometimes 
given to n.atheinatipal instruments similar to 
goniometers, or to particular modifications of 
the theodolite. 
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GRASS. For the culture of the dilTereiit verge, or jurisdiction of the cr^rtroytkl; whieh 
grasses. See Agrioulture. is every way about two hnnuied yards from 

GRASS HOPPJ2R, in zoology. See Orvl- the last gate of tlie palace where his Megesty 
1*U8. • resides. Without a warrant first obtained 

ORATIOLA, he^e-hyssopf a trenus of the from this court, none of tlie Ling's servants 
munogynia order, in (he diandria class of can be arrested for debt, 
plants. There are 1*2 species ; tfie most re- OHEEN:/lnrA. See FriNGILLA. 

markable of which is the officinalis, or com- GREGN-Aowse, or conservntorv, a house 

moil hedge-hyssop. This grows naturally iu a garden contrived for .sheltering and 
in the Alps and otlier mountainous parts of preserving the most tender and curious exotic 
Europe. plants, which, in oiir climate, will not bear to 

GRAVE, in music, is applied^ to a sound be exposed (o the open air during the winter 
which is of a low or deep tone, t'he thicker season. These are generally large and 
th^ cord or striog, the more grave is the note beniitifiil structures, equally ornamental and 
or tone : and the smaller, (he more acute, usefiil. 


The gravKy oi sounds depends on the 
slowness of the vibratory motions of (he 
chord; and their acuteness on its quick 
vibrations. 

Grave accent^ in grammar, shews that 
the voice is to be lowered ; its mark stands 
thus'. 

Grave digging beetle. See Silpita. 

GRAVEL, in natural history and garden- 
ing, a congeries of pelihles, which, mixed with 
a sliirioam, makes lasting and elegant walks ; 
an ornament peculiar to our gardens, and which 
giv«‘s them the advantage over those of other 
nations. 

GRAVER, in the art of eiigravinz, a fool 
by which all the lines, scratches, and shades, 
are rut in copper, &c. • 

GRAVIMErER. See Hydrometer. 
GRAVrPATION. See Astronomy. 
GUAVIl'Y Specific. See Specific Gra- 

VITY. 

GREAT-«rc/e saiUngf (he manner of con- 
ducting a ship in, or rather pretty near, the 
arch of a great circle, that passes through die 
zenith of the two places, viz. whence she 
came, and (o which she is bound. 

(HIEEFC firCy an invention of the middle 
ages, which enabled the Creeks fur a time to 
resist the arms of the Maliumetaiis. Asphal- 
tuin is supposed to have been its chief rousti- 
tiient, along with nitre and sulphur. 

GREEN, ime offhe original colours excited 
by (he rays of light. The green colour of 
plants has been shown, by the French 
chemists, to depend upon the absorption 
of carbonic arid, and it is supped tlmt 
the leaves of plants have the povmFof de- 
composing tlie carbonic acid and water also. 

Green, Bnmstvich It is made by sa- 
turating cold water with muriated ainnioniu, 
and adding three times as mii(*li <‘opper clip- 
ping as aniinoniu. 1'he moisture is to he eva- 
porated, taking care that no dust he allowed 
to get to it. The muriate oraininonin is decom- 
posed by tlie copper, which is itself corroded 
•nd converted into a green oxide. It is then 
lo be digested in successive portions of alcohol, 
•s long as any green oxide is taken up ; the so- 
utions are now to be added together, and the 
iquor to be driven ofi* by a modemte heat ; 
the residue is the pigment required. 

Green cloth, a board or court of justice, 
held in the coiiiiting-hoiise of the king’s house- 
hold, composed of the lord steward, and 
officers under him, who sit daily, 'lo this court 
IS coiiiniitted the charge and oversight of the 
king’s household in mattery of jtisiire and 
government, with a jiower to correi't all 
•ifeiiders, and to inaiiitaiii the peace of the 


GREGORIAN calendar, that which shews 
the. new and full moon, with the time of 
Easter, and the moveable feasts depending 
tiiereon, by means of cpacts, disposed throiigu 
the Nevenil months of the Gregorian year. 

Gregorian epoch, the epocha, or time 
whence the Gregorian calendar or computation 
took place. The year IBOH is tlie 226th year 
of that epocha. 

Gregorian year, the Julian year cor- 
rected, or modelled, in such a manner ns that 
three secular years, which iu the Julian account 
are bissextile, are here common years, and 
only every fourth secular year is made a bis- 
sextile year. 

The Julian computation is more than tlic 
solar year by eleven minntes, which in one 
Inmdred and thirty-one years atiioimis to a 
whole day. By this calculation, the vernal 
equinox was anticipated ten days from the 
time of the general council of Nice, held in 
the year 325 of tlie Christian lera, to (he time 
ol* Hope Gregory XIII. who therefore caused 
ten days to be taken out of the month of Oc- 
tober, in 1582, to make the e(]^uinox fall on the 
twenty-first of March, ns it did at the time of 
that council, and to prevent the like variation 
for the future, he ordered that three days 
should be abated in every four hundred years, 
by reducing the leap-year at the close of each 
century for three successive centuries to com- 
mon years, and retaining the leap-yt'iir at the 
close of each fourth century only. 'I'hi.s was 
at tlmt time esteemed as exactly conformable 
to the true solar year, but is is found not to be 
strictly just, because in 400 yeai^i it g<^ts one 
hour and twenty minutes. 

GREYWACKE. A mountain formation, 
consisting of two similar rocKs, which alter- 
nate with, and pass into each other, called 
greyvvacke, and greywacke-slatc. The first 
possesses the characters of the formation, ft 
js a rock composed of pieces of quartz, fliniy- 
slate, felspar, and clay-slate, cemented by a 
clay-slnte basis. These pieces vary in size 
from a lien’s egg to little grains. XVhen the 
texture becomes exccedindy fine grained, the 
rock constitutes greywacke-slate. Its colour 
is usually ash or smoke-grey, without the yel- 
lowish-grey, or greenish tinge, frequent in 

f irimitive slate. It has not the continuous 
iistre of primitive slate, but glimmers from 
interspersed scales of mica. It contains quartz 
veins, but no beds of quartz. Petrefactions 
are found in it 

GRIFFON, in heraldry, an imaginary ani- 
mal, feigned by the ancients to be half eagle 
and half lionj by this ibrm they intended to 
give an idea of strength and swiRuess joined 
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(Dgetlier, with Ra extraordinary vigilance in 
guarding the things entrusted to its care. 

GRINDING, trituratio, the reducing hard 
substances to (ine powders, either by the 
mortar, or by way of levigation, upon a 
marble. 

ORISLEA, a genus of tlie monogynia order, 
in the uctandria class of iduiits, and in the 
natural method ranking under the 17th order, 
calycanthcmse. Tliei e are two species ; one a 
tree of South America, the other a shrub of 
the East Indies. 

GRIST, in cocintry-afTairs, denotes corn 
ground, or ready for grinding. 

GItri', a genus of argillaceous earths. Its 
testiire is more, or less norous, eqiiahle, and 
rough to the touch. It cloes not give fire with 
.steel, nor elTervesce with acids. When freali 
broken and breathed upon, it exhales an 
earthy muihH. 

GROSS, in law-books, signifies absolute or 
independent on another: thus, an advows4)n 
in gross, is one distinct and seqiarate from the 
manor. 

GROSS-£eai&, in ornithology. See JjO?£i\. 

GROss-me/u/i^, IIik whole weight of nu r. hun- 
dizes, with their dust and ilross ; as also the 
bag or chest wherein tlicy are contained. An 
iillowaiiee is usually mane out f)f the grus.s- 
weight for fare and tret. See Tahi;. 

GRO'rESQtiE, in .sculpture and painting, 
something whimsical, extia\agaiit, and itioii- 
stroiis ; consisting either of things that arc 
merely imaj^inary, and have no existence in 
nature, or of things so distorted, as to raise sur- 
prize and ridicule. 

GROT'rO, a large deep cavern or den in n 
mountain or rock. 'IMie word is Italian, grotta ; 
I'ormcd from the Latin crypta. 'Hie ancient 
anchorites retired into dens an/J grottos, to ap- 
ply tliemselves the more attentively to medi- 
tation. Okcy-hole, Eldcn-hound, Peake*s-hoIe, 
iiiid Pool’s-hole, are famous aiiumg the natural 
caverns or grottos of our country. 

'rill' Grof/o del Ctmo, situatf'd about two 
mill's from Naples, is celebrated for the noxious 
nature of tlie air contained in it, which is in 
iiict carbonic acid gas. As this gas, from its 
weight, iiinst always lie along the bottom of the 
cavein, small animuJs on entering must breathe 
it; whereas a inan may traverse it in safety, 
as his head cotK<iir{erab]y above the pestilen- 
tial vapour. The height to which the gas rise.-* 
may be seen from observing the colour of the 
sides of the cavern. 

GROUND, in painting, the suif.ice upon 
which the iigures and other objects ar* repre- 
sented. Set' Painting. 

GROUP, in painting ^«nd sculpture, is an 
nsseiiiblagc of two or more figures of men, 
beast, fruits, or the like, which have some a|i- 
parent relation to each other. 

GRl'ti, the name of worms produced from 
the eggs of beetles, vvhieh are at length trans- 
formed into winged insects of the same species 
with their jiareiits. 

GROUSE, species of the Tetkao, which 
see. . 

GRUINALES, in botany, the name of tho 
fourteenth order of Linnaeus’s Fragments. Thi.i 
order furnishes bo^ lierhaceons ahd woody 
plants. Tile roots sometimes fibrous, and 
sometimes tuberous, fn some species of the 
.aaiih, wood iorrel, they are jointed ; the stems 


are cyliiidrlc, and the young brunches in some 
nearly square ; the buds are of a conic form, 
covered with scales; the leaves in some gcneia 
are stmph?, in others compound ; the ^wers 
are herroaplirodite. In this order are tAie ge- 
ranium, crane's-bilj ; linum, flax ; oxaKs, wood- 
sorrcl ; guiaciini, ligiium-viUe. 

GRUS, the crane. See Ardea. 

GRYLLUS, in natural history, the locust, 
araeehopper, and cricket, e. genus of insects be- 
longing to the order hemiptera. Generic cha- 
racter : hei^ inflected, armed with jaws, and 
funiished with feelers : antenna, in most species, 
either filiform or setaceous ; wings four, dcflex, 
convoluted: lower wings plaited; hind legs 
formed for leaping; claws double on all the 
feet There are sixty- one species. 

Among the most numerous species is the 
gryllus micralorius of Linnaeus, or common 
migratory locust Ijegious of these anitnuls 
are from time to time observed in varioii.s parts 
of the world, where the liavock they commit is 
ahuust incredible : whole provinces are iu^ n 
manner ilcsolated by them in the space of a 
few days, and the air is darkened by their 
numbers : nay, even when dead, they are still 
terrible ; since tlic putrefaction arising from 
(lieir inconceivable number is such, that it has 
been regarded ns one of the probable causes of 
pcstilrnce in the eastern regions. 

One of the largest species of locust yet know n 
is the ^rilhts crifitatus of Linnmus, which is 
five or six times the size of the gryllu.s niigra- 
torioiis ; and, together witli some others of llie 
larger kind, is made use of in various parts of 
the world as an article of food. 

The gryllus viridiseimus of Liuiiaeiis is one 
of the largest bjiiropenn species, and is often 
seen diiring the decline of summer in our own 
country. 

The gryllus grylloialpa, or mole-cricket, is 
(he most curious ; and in its coloor and manners 
diliers greatly from the rest. It is of an un- 
routli and even formidable asiiect,- measuring 
more than two inches in length, its fore-legs 
are furnished with very broad feet, divided 
into several sharp claw-shflped segments, with 
which it is enabled to burrow' under ground ; it 
emerges from its subterraneous retreats only by 
night, when it creeps about the surface, and 
cjccosio^ly employs its wings in flight. The 
iiiole-cfllct lives entirely on vegetables, de- 
vouring the young roots of grasses, &c. and 
''ommits great devastation in gardens. 

G. ietitgmia or grasshopper, well known in 
nur meadows, and the achetaov hearth cricket, 
belong to thi.s genus. 

GUAIACUM. A resinous looking substance, 
extracted from the very dense w'ood of a tree 
growing in the West Indies, culled guaiaemn 
o^dnaie. It dilferM however from resins in its 
habitudes with nitric acid, as Mr. Hatchett first 
shewed. Its specifi* gravity is 1.229. Its 
colour is yellowish- brown, but it becomes 
green on exposure, to light It is transparent, 
and breaks with a resinous fracture. Its odour 
is nut disagreeable, but when a veiw little of 
its powder, mixed with water, is swaHowed, it 
excitee p. very unpleasant burning sensation in 
the fauces and stomach. Heat fuses it, vvith 
the exhalation of a somewhat fragrant smell. 
Water dissolves a certain portion of it, ac- 
quiring a brownish tinge, and sweetish taste. 
The soluble matter is leR when the water is 
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fvaporatfed. It constitutes 9 per cent of the 
whole, and resembles what some chemists call 
et tractive. 

Giiaiaciun is very soluble in alcohAl. This 
RoIutioA, which is brown-coloured, is decom- 
])Osed by water. Aqueous chlorine tlirows 
down a pale blue precipitate from it. 

Gimiaciim dissolves' readily in alkaline lep, 
and in sulphuric acid ; and in the nitric with 
efTervescence. Prom the solution in the last 
liquid, oialic acid may he procured by evapo* 
ration, but no artihcial tannin can bv obtained, 
us from the action of nitric acid on other resins. 

Formerly gnaiacum was much commended 
in sipliilis and other complaints ; at present it 
is used chiefly in rheumatism, dissolved in 
liquid ammonia. 

GITA NO. A substance found on many of 
the small islands on the South Sea, which are 
the resort of niiinei oils flocks of birds, particu- 
larly ofthe ardeaand plmniconteros genus. It is 
dug from beds 50 or 60 feet thick, and used as 
a valuable manure in Peru, chiefly for Indian 
corn. It is of a dirty yellowish colour, nearly 
insipid to the taste, hut has a powerful smell 
partaking of castor and valerian. According 
to the analysis of Fourcroy and Van^ielin, 
about une-iburth of it is uric acid, partly satu- 
rated with amnionM and lime. It contains 
likewise oxalic acid, partly saturated with am- 
mimia and potash ; phosphoric acid combined 
with the same bases and with lime; small 
quantities of sulphate and muriate of potash, 
and ammonia ; a small portion of fat matter ; 
and sand, partly qimrtzosc, partly fcrmRlnous.^ 
GUARD, in a general sense, signifies the 
defence or preseriation of any thing; the act 
of observing what passes, in order to prevent 
.surprise; or the care, precaution, ana atten- 
tion we make use of, to prevent any thing hap- 
pening contrary to our intention. 

Ouaud, in the military art, is a duty per- 
formed by n body of men, to secure an army or 
place from being surprised by an enemy. 

G uaud, advanced, is a party of either horse 
or foot, that marches before a more consider- 
able body, to give notice of approaching danger. 

Guaud-Aow^, a boat appointed to row the 
rounds among the ships of war in any harbour, 
to observe that their officers keep a good look- 
out, calling to the guard-boat as she passes, 
and not siilTering her crew to come on board, 
without having previously communicated the 
wuteh-word of tlie night, 

Guard-s^c/}, a vessel to superintend the 
marine n (fairs in a harbour or river, and to see 
that the ships which are not commissioned have 
their proper watch duly kept ; she is also to 
receive seamen who arc impressed in time of 
war ; she genernllv has an mlmirars flag at one 
of her mast's head. 

Guard, in fencing, is a posture proper to de- 
fend the body from an enemy's sword. 

There are Voiir general guards ofthe sword ; 
to form a perfect idea of which, we must 
suppose a circle drawn on a wall, and divided 
into four cardinal points, viz, top and bottom, 
riglit and left. When the point of the sword is 
directed to the bottom of the circle, with the 
hilt opposite to its ton, the body inclining very 
forward, this is called the prime or first guard. 
The second gnard is, when the poinl is di- 
rected to tho right or second point of the same 
circle, wifb flu- hilt oftlic s\v''hI fumed to the 


left, and the body proportionably raised. Tlia 
tierce, or tliird guard, is when tb^e point of tlio 
sword is raised to the uppermost part of the 
same circle ; in which case the body, the arm, 
and (he sword, are in their natural nosition. 
and in the mean of tlie extremes of their mo- 
tion. The quart, or four^ guard, is when the 
point of the sword is directed to tlie fouitli 

g lint of the circle, descending to the right as 
r as one fourth of the tierce, with the oiitward 
part of the arm and the flat of the sword iuriied 
towards tiie ground, and the body out of tlie 
line to the right, and the hilt of the sword 
towards the line to tlie left. ^ There is also a 
quint, or fiftli gnard, which is only the return 
of tho point of tlie sword to the right, aAer tra- 
versing the circle to the point of the prime, 
from^ whence it had departed, with a diflerent 
disposition of the body, arm, and sword. Tlie 
common centre of all those motions ought to be 
in the slioiilder. 

GUARDIAN, one appointed by the wisdom 
and policy of the law, to take care of a person 
and his nflairs, who by reason of hi.s imbecility 
and want of understanding, is incapable of act- 
ing for his own interest. 

There are several kinds of guardians, as, 
giialdiaii by nature, guardian by the coiiiinon 
law, f^iurdian by statute, guardian by custom, 
guard km in chivalry, guaraian in soccage, and 
guardian by appointment of the Lord Chan - 
cellor. 

Guardian, nature, is the father or mo- 
ther : and by the common law every father lias 
a right of guardianship of tlie body of his sou 
and heir, until he attains the age of twenty-one 
years. 

This guardianship extends no farther than 
tlie custody of the infant's person. 

The father may disappoint the mother, and 
otlier ani‘e.stors, of the guardianship by nature, 
by appointing a testimentary guardian 
Guardian, htj thecomnm law* Ifa tenant in 
soccage dies, his heir being under fourteen, whe- 
ther he is his issue or cousin, male or female, 
the next of blood to the heir, to whom the in- 
heritance cannot descend, shall be guardian of 
ids iMidy and land till the age of fourteen : (he 
iieir after fourteen may choose his own guardian, 
who shall continue till he is twenty-one- 
Guardian, by the statute. The principal 
guardianship is now by the statifTe 12 Charles 
II. c. 24, by wliich any father, under or of full 
age, may by deed or will, attested by two wit- 
nesses, appoint, dispose of the custody of his 
child born or unborn to any person except a 
popish recusant convict, either in possession or 
reversion till such child attain twenty-one. 
This guardian supersedes tlie guardian in soc- 
cage, and has all actions which that guardian 
might have had. Besides which he has the care 
of the estate, real aad personal. A father can- 
not under this statute appoint one to his natural 
child, and a case has been decided upon the 
marriage act, in which a marriage with con- 
sent ot B guardian applied to a natural child 
was held void. The ehauccllor^howeier, will 
upon npphcaliuii appoint the same persoQ 
guardian. 

Guardian, by appointment vf the Lord 
Chancellor. The Court of Chancery is the only 
proper court that hath jurisdiclion in appoint- 
ing and removing guardians, and in preventiog 
(hem and others from abusing their persons or 
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estates. And as the Conrt of Chancery is 
now vested with this authority, we find that 
court determining, as to the right of guardian- 
ship, who is tile next of kin, and who the most 
proper guardian ; also orders are made by 
lliat conrt on petition or motion, for the pro- 
vision of infants during any dispute therein ; 
likewise guardians n^moved or compelled to 
give security : they and others punished for 
ahiiaes committed on infants, and clfectiia! care 
taken to prevent any abuses intended them in 
their persons or estates. All courts of justice 
appoint guardians to infants, to see and prose- 
cute th^ir rifflits in their respective courts, 
when the occasion calls for it. 

I'here arc; also some cases where an infant 
may eleet a guardian, ami the Court of Chan- 
chery allows him to do so after fourteen. 

(laARDliN of the Spirit unli tics, is he to 
whom the spiritual jurisdiction of anj diucc.se 
is committed, during the vacancy of the see. 
The archbishop is guardian oftlie spiritualities, 
on the vaeatiey of any see within his province. 

_ GUILD (from the Saxon ginidnn ^ to pay,*’) 
signifies n fraternity or company, because every 
one was gildare, that is, to pay something 
towards the charge and HU[)port of the com- 
pany. As to the original of these guilds or com- 
panies, it was a law among the Saxons, that 
every freeman of fourteen years of age should 
find sureties to keep the peace, or be cuniinil- 
ted : upon whieh certain neighbours, entered 
into an association, and became bound for each 
other, either to produce him who committed an 
otfence, or to make satisfaction to the injured 
party ; that they might the better do this, they 
raised a sum of money among themselves, 
which they put into a coniinoti stock. The.sc 

f piilds are now cuinpanies joined together, with 
aws and orders made by themselves, by (ho 
licence of the prince. 

GUITAU, or Guitaura, a musical instrn- 
mr iit of the string-kind, with five doable row.s 
of strings, of which those that are bass, are in 
the middle, unless it be for an octave lower 
than the fourth. 

GIJLA, or Cola. See Ap.cititectire. 
GULKS, in hf^raldy, signifies the colour red, 
which is expressed in engraving by perpendi- 
cular line.s lalling from the tup of the escutcheon 
to the bottom. 

GIJM. The miic il-ige of vegetables. 'Fhe 
principal gums are, 1. The common gums ob- 
tained from the plum, the peach, the cherry 
tree, tkc. 2. Uiini Arabic, wliich flows iiafii* 
rally from the acacia in Kgypt, Aiabia, and 
elsewhere, 'fliis forms a clear traii'fpareiit 
mucilage with wafer. 3. Gum Seneca, or Se- 
negal. It does not greatly diller fioni giini 
Arabic ; the pieces are larg» r and idearer ; and 
it seems to communicate a liigher degree of the 
adhesive quality to water. It is imicli ii.sed by 
calico-printers and others. Tlie first sort of 
pirns arc frequently sold by this name, but may 
be known by their darker colour. 4. Guru 
Adragant or iVagacantli. It is obtained from 
a small plaiit«of (he same, name growing in Sy- 
ria, and other eastern parts. It conies to us in 
small white contorted pieces re.seinhling worms. 
It is usually dearer than other gums, and forms 
a thicker jelly with water. 

Mr. Willis has fir^d that the root of the 
common blue-bell hyacintJms non scriptus, 
dried and powdered, ufibrds a mucilage pos- 


sessing all tiie qualities of that from pim Ara- 
bic. Lord Diindonald has extracted u muci- 
lage also from lichens. 

Gums treated with nitric acid otTord the acid 
of sugar. See Appendix. , 

GUM I'Jasiic, See Caoutchouc. • 

GUM Iteain, The principal gum resins 
are IVuiAinceiise, scamiiiony, asafoctida, aloes, 
gum ammoniac, and gamboge. 

GUN, a fire arm or weapon of ollence, 
which forcibly discharges a ball, shot, or other 
olVensive matter, through a ^liudrical barrel, 
by means of gunpowder. Gun is a general 
name, under which arc included divers, or even 
most species of fire arms. They may be divided 
into great and small. 

Great guns, called also by the general name 
cannons, make what we also call ordnance or 
artillery; under which come the several soils 
of ciinuon. 

GUNDPiLIA, a genus of the class and order 
ayngenesia nolygitmia segreguta. Tiiere is one 
species, an herb of the Levant, having the 
habit of u thistle. 

GUNNPRA, a genus of the class and order 
gynandria diaudria. There is one species, a 
Fieri) of the Cape. 

GUNN LRY, is the art of detcnniiimg the 
roiiise and directing the motion of bodies shot 
from artillery, or other warlike engines. 

The great iinporlaiicp of this art is the rea- 
son it is distinguished from the doctrine of pro- 
jectiles ill general ; for it is no more tlian an 
application of thos^lavvs which all bodies ob- 
serve when cast into the air, to such ns are put 
in inotioi. by the explosion of guns or other en- 
gines of that sort. 

Alihongli nunierou.s experiments had been 
tried on the subject of gunnery, no general 
principle seems to have been ostablislied from 
them, till Mr. Uenjaiiiiii Robins, in 1742, pub 
lished his New Principles of Gunnery^ contain 
inrj the determination of the force of Giwpoiv- 
der, and the investiyation of the differenres in 
the resting potver (if the air to stvtft and shw^ 
motions. The following are tlie principal of 
the practical maxims of that eminent artilicer, 
relative to the etlects and management of ar- 
tillery, the flight of shot and shells. 

Maxim 1. In any piece of artillery vvhatever, 
the greater quantity of powder it is charged 
with, (he greater will be tlie velocity of the 
bullet. 

2. If tvvo pieces of the same bore, but of dif- 
Serent lengths, are fired with the same charge 
of powder, the longer will impel the bullet with 
a greater celerity than the shorter. 

3. If two pieces of artillery different in 
weight, and formed of different metals, have 
tlieir cylinders of equal bores aiideqUfii lengths ; 
tlieii, with like charges of powder, and like 
bullets, they will each of them discharge their 
shot w ith nearly the same celerity. 

4. The ranges of pieces at a given elevafioib 
are no just measure of the velocity of the sliot, 
for the same pieces tired successively at an 
invariuble elevation with the powder, bullet, 
and every other circumstance os nearly the 
same ns possible, will range to difierent dis 
tances. 

5. The greatest part of that uncertainty 
in the range of pieces, arises from tiie resist- 
ance of the air. 

6. The resistance of the air acts upon the 
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projectiles in a two-fold manner, for it opposes 
their motion, and by that means continiiaily 
diminishes their celerity ; and it, besides, per- 
petiuiliy diverts tlu'in from the rei>uhir course 
they Would otherwise follow. 

7. ll'^tiie same piece of cannon he succes- 

S'ely fired at an invariable elevation, but with 

various charges of piWder, the greatest cl)nit;e 
being tiie wiiolo weightof the bullet in powder, 
and the least not less than the fifth of that 
weight; then if the elevation be not less than 
8^ or 10^, it will be found that some of the 
ranges with the least charge will exceed some 
of those with the greatest. 

8. If two pieces of camion of the same bore, 
but of tii ereiit lengths, are successively fired 
at the same e'levation. with the same charge of 
powder, then it will frequently happen that 
some of the ranges with the shorter piece will 
exceed some of those with the longer. 

9. In distant cannonadings, (he advanfage.s 
arising from long pieces and large charges of 
powder, are but of little moment. 

10. Whatever operations are to be performed 
by artillery, the least charges of powder with 
which they can be effected are always to be 
preferred. 

11. No field- piece onght at anytime to be 
loaded with more than one sixtli, or at the ut- 
most one fifth of the weight of its bullet in 
powder. Nor should the cltarge of any batter- 
ing ])iece exceed one third of the w'eight of its 
bullet. 

12. 1’hft deiifli to whici) a bullet jienetrales 
in a solid snhstaiice is a much more definite 
criterion of its comparative velocity than the 
distance to which it ranges when fired at an 
elevation ; lor with dilfi'rent velocities, the 
penetrations vary in a much greater proportion 
than the velocilie.s themselves. 

For the demonstration of this, Mr. Robiim 
invented a mncliine which simply consists of a 
pendulous block of wood .suspended freely by 
a lioriisontal axis, against w'hicli block the balls 
ore fired. 

GUNPOWDFJI. This well known ijovvder 
is composed of 75 parts, by weight, of nitre, 
16 of charcoal, and 9 of sulphur, iriliimitely 
blended together by long pounding in wooden 
mortars, with a small quantity of water. This 
proportionof the materials is the most efirctiial. 
But the variations of strength in different sam- 
ples of gunpowder are geiu-nilly occasioned by 
the more or less intimate division and mixture 
of the parts. The ren.soii of this may be easily 
deduced from the consideration, that nitre does 
not detonate until in contact with iiitlammable 
matter; whenre the whole detonation will be 
more speedy, the more numerous the .surfaces 
of contact. The same cause requires that the 
ingredients be very pure, because the mixture 
of foreign matter not only diminishes the quan- 
tity of effective ingredients which it represents, 
but likewise prevents the contacts by its inter- 
position. 

The nitre of the third boiling is usually chosen 
for making gunpowder, and the charcoal of 
light woorts is preferred to that of those which 
are heavier, most probably because this last, 
being harder, is less pulverable. 

I'lie reqni.site riouuding of the materials is 
oerforined in the large way. by a mill, in which 
wooden inortar.s are disposed in row's, and in 
each of which a pestle is moved by the arbor 
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of a water-wheel : it is necessary to moisten 
the mixture from time to time witJi water, which 
serves to prevent its being dissipated in the 
pulverulent form, and likewise obviates Uie^ 
danger of exidusioii from the heat occasioned* 
by the blows. Twelve hours* pounding is in 
general reipiired to complete the mixture ; and 
when tiiis is done, the guui>ovvder is in fact 
made, and only requires to be dried to render 
it fit for use. 

The granulation of gunpowder is performed 
by placing the inass, while in the form of a stilf 
paste, in n wire sieve, covering it with a board, 
and agitating (he whole: hy this means it i.s cut 
into Niiiall grains or parts, which, vvhm of a 
requisite drvne.s9, ma^' be rendered smooth or 
glossy hy roiling tlicm in a cylindrical vessel or 
cas^. (hinpovvder in this form takes fire more 
speedily than if it be afterward reduced to 
powder, as may be easily accounted for from 
(he circumstance, that tlie inilammation is more 
speedily propagated through the interstices of 
the grains. Bat the process of granulation 
does itself, in all probability, weaken tlie gun- 
lovvder, in the same manner as it is weakened 
ly sutfering it to become damp ; for, in this 
last case, tlie nitre, which i.s the only soluble 
ingredient, siiner.s a partial solution in the 
water, and a .separation in crystals of greater 
or less iimgiiitnde ; and accordingly the surfaces 
of contact are rendered less nmnerons. 

(JU N'fEB’S chmn, the chain in common use 
for iiiensuriiig land, according to the true or 
statute nieastir** ; so called Iruin Mr. Gunter 
its inventor. 

'J’lie length of the chuin is 60 feet, or 22 
yards, or fom jioles of five yards and a half 
each ; and it i.s divided into 100 links, of 7.92 
inches oaidi. 

Tills chain is the most convenient of any 
thing for mea.sm‘ing land, because the contents 
thence computed are so easily iiiriied into 
acH's. The reason of which i.s, that an acre of 
land is jii.st equal to 10 .square chains, or 10 
chains in length and one in breadth, or equal to 
100,000 square link.s. Hence the diiiieii.sioiis 
being taken in chains, and iimltiplied together, 
it gives the content in square chains; which 
therefore being divided by 10, ora figure cut 
off lor decimals, brings the content to acre.s ; 
after vvJiicIi the decimals are reduced to roods 
and pcrche.s, hy multiplying by 4 and 40. 

Gunticr’s //we, a logariilmiic line, usually 
grarliinted ujion stales, sectors, &c. It i.s also 
called the line of lines, and line of iiuinhers. 
ft i.s usually divided into a hundred parts, every 
tenth of which is numbered, beginning with J, 
and ending with 10; so that if the first gieut 
division, marked 1, stand for one-tenth of any 
integer, the next division, marked 2, will stand 
for ivvo-tciiths ; 3, three- tenths, and so on ; and 
the intermediate divisions will, in like manner, 
rmiresent 100th parts of some integer. If each 
oi the great divisions represent 10 integers, 
then will the lesser divisions stand for integers; 
and if the great divisions be supposed eacii 
100, the subdivisions will, be each 10. 

USE OP GUNTER’S LINE. 

1. To find the jnroduct of two iwmhvrs. 
From 1 extend the compasses to the multiplier • 
and the same extent, applied the same way 
from the nmifiplicaiid, viill reach to the pro 
duct. Thus, it the pioduct of 4 and 8 he re* 



(UJN 


GYM 


3\G 


ridired, extend tlie coriipas'^es fioiii 1 io -I and 
Kiat extent laid from 8 the sunic way, wiil 
reach to 32, their product. 

^ 2. To divide one number by another. The 
extent from |he divisor to unity will reach 
from tlic dividend to tl»« (piotient: thus to 
divide 30 hy 4, extend the compasses from 4 
to], and the same extent will reach from 30 
to 9, the quotient soiif^lit. 

3. To three yiven numbers, to find a foitrth 
proportional Suppose the niimhers 6, 8, 9; 
extend the roiiipasses from 6 to 8, and this ex- 
tent, laid from 9 the same way, will reach to 
12, the fourth proportional required. 

4. find a mean proportional hetiveen any 
tiro fjinen numbers. Siij)pose S and 32 : extend 
the roinpasses from S in the lellUhand part of 
the line, to 32 in the right ; then bisecting, this 
distance, its half will reach from 8 forward, or 
from .32 backward, to 16 the mean pro|Mirtioiial 
sought. 

f). To extract the square root of any number. 
Suppose 25 : bisect tlie distance between 1 on 
the scale and the point representing 25 ; then 
the half of this dislance, set olf from J, will 
give the point re|Teseiiting tlie root .6. In the 
same manner tin* eiibo root, or that of any 
higher power, may be found by dividing Iho 
distance on the line, between 1 and the given 
number, into as many equal parts as tlie index 
of the power expresses ; then one of those parts, 
setTrom 1, will find the point representing tlie 
root re((uired. 

OuNTUR’i fptadraiit, one ina<le of vvooil, 
brass, &c. containing a kind of sb’reognipliic 
projection of the sphere, on tlie plane of the 
equinoctial ; the vfc being supposed placed in 
one of the poles. 

Jlesides the use of this ({uadrant in diiding 
heights and distances, it serves also to find the 
hour of the day, the sun’s a'/imiith, and other 
prohlcms of the globe. 

(irNriiit’s scale, iiHually called by seamen 
fhediinlet , is a large plane scale having various 
lines iqion it, cif great use in woiking the cases 
or (pieslions in navigafioii. 

'Ihis scab* is usuidly two feet long, and 
about an inch and a lialf broad, with various 
lines upon it, both natural and logarithmic, re- 
lating to trigonometry, navigation, tkr. 

On iMie side are I he intiiral lines, and on the 
other file artilicial or logarithmic ones. 4’hp 
former side is first divided into inches and 
tenths, and numbered I'roni 1 to 24 inches, 
running Hie whole length near one edge. One- 
hail the length of this side consists ol two plane 
diagonal scales, for taking olf dimensions to 
three places of figures. On the otlier lialf or 
foot of this side aie coutaim various lines re- 
lating to trigonometry, in tlie natural numbers, 
and marked thus, viz. 

Ilumh. th#* rjimb or points of the compass ; 
Chord, the line, of chords ; 

Sine, the line of sines ; 

Tana, the tangents ; 

S. T. the semitaiigents ; and at the other end 
of this half ore/ 

Leay. leagne.s, or equal parts , 

Itmnb. another line oi‘ runibs ; 

M. L. miles of longitude : 

Chor. another line c^^liords. 

Alsu in tlie middle of this foot are L. and P. 
twu other lines of equal parts. And all these 
lines, on this side of tiic scale, serve for cb uvving 


or laying down the figures to the cases in 
triffononiutty and navigation. 

On the other side ol the scale are the follow- 
ing artilioial or logarithmic lines, which serve 
fur working or resolving those cases, viz. 

S. R. tiie sine riimb.s ; 

T. R. the tangent riimbs ; 

line of numbers; 

Sine, sines ; 

V. S. tlie versed sines ; 

Tanq. the tangents ; 

Mert. meridional parts ; 

£ P. equal parts. 

GUN- wo/e, or tpmnel, is the uppermost vvulc 
of a ship, or that piece of timber which reaches 
on either side from the quarter-deck to the 
forecastle. 

GUST, in sea-language, n sudden and vio- 
lent squall of wind, bursting from the hills upon 
the sea, so as to endanger the sliipping near 
the shore. 

GUTr/yxerewo, a disease in which the 
patient, without any apparent fault in the e}e, 
IS entirely deprived of sight. 

GUTTY, in heraldry, a term used when any 
thing is charged or sprinkled with drops. 

GUy, in a ship, is any rope used tor keep- 
ing olf things from bearing or falling against 
the ship’s sides when they are hoisting in. 

GY MNASTICS. This word, derived from 
the Greek, comprehends all those athletic 
exercises by which the ancients rendered the 
body pliant and healthy, and enabled the 
niiKscles to do their olHces with treble etfect. 
Several very respectable works on the subject 
of gymnastic exercise.s have recently appeared, 
which, it is hoped, will tend much to excite a 
(Hiirit for that manly and healthful exercise of 
the physical powers, tiir which the Greeks and 
Romans were so celebrated, and bunisli lor 
ever from the island, the brutal taste for prize- 
fighting, w'liicli has so long disgraced the 
Knglisli name. 

GVMNOMJS, (he (jymnote, in natural liis- 
hiry, a genus of lisla's of the order Apode.s. 
This fish, which is found in the hot climates of 
Africa and Ameiica, and in the rivers of Sari- 
nani and Senegal, is noted for its possessing 
the remarkable quality ofcominniiicating to tlie 
person who toiichcs it a very sudden and vio- 
I- at shock, resembling that experienced from 
l!‘e voltaic apparatus. 

The following interesting account of this 
hsli we copy from the Udinbiirgh Philosophical 
Journal, No. 21. 

Structure of Electric Oryaus of Gymnolus 
Eleclricus, 

On each side there is an upj^r large, and an 
under small electric organ. The. large organ 
arises immediately behind the head, under the 
great doisal muscles, whero it is obtuse and 
gradually becomes nariower, and terminates 
acutely towards the eiul of the tail. It is 
straight, or .soiiiewlint hollowed towards the 
back-bone, but convex in thfc opposite direc- 
tion : above, it terminates in a line ; in a nearly 
similar iiiamier below, and is thickest in the 
middle. 

It is composed of horizontal plates, about the 
third of a line from each other, which are tia- 
yersed at right angles by partition vvall.s, and 
in^ the small space between them water is con- 
tained. Below this large organ lies a similar^ 
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Diit aiiialltrr and more minutely divided one. 
These parts are supolied witli niinieroiis inter- 
costal D^ves: in the specimen examined liy 
Rudolphi, 221, were observed on cficli side. 
A great hrancii of the third branch of the (illli 
pair of nerves, augmented by a smaller bninch 
froiii (he vagus, runs parallel with the back- 
bone, from the hea'd to the (ail, where it 
divides. This nevve runs immediately over 
the intercosbtl nerves, and crosses them tit 
right angles, without, however, uniting with 
them in any way ; on the contrary, they are en- 
tirely distributed to the iiiuscleH of the back. 
This is the nerve which Hunter describes as 
the vagus, and which Fulilberg erroneously con- 
sidered as ilie electric nerves; while Hunter, 
with Ills usual accuracy, describes the inter- 
costal nerves ns those of the electric organs. 
If we compare the electric organs of the tor- 
pedo and gymnosus elect ricus, the first may lie 
com[}ared with tlie voltaic pile, the second with 
the trougii apparatus. But they agree in their 
priiicijial feature, viz. in tlie abundant distribii- 
tiiiii of nerves to very vascular plates between 
which a serous fluid is disposed. 

(rVMNETRlIS, a genus of fislie.s, of the 
order of tliorncici. 'J’lie generic character i.s, 
body extremely long, compressed ; tcetli nume- 
rous, subulate ; gill membrane, four or fivc- 
rayed ; anal tin wanting. Tlie most reinark- 
ulilc species is gymiietrns Ascuiiii, or Ascaiiian 
gyinnetnis. 

1’liis tisli is said to be generally seen either 
preceding or aceonii>anying tlie slioal.s of ber- 
lings in the nortlierii seas, for wliich reason it 
is pu}>nlarly known by the title of king of the 
herrings. 

OYNANDHlA, from yuvij, n woman, and 
aurip, a man, the iiaiiie of the SUtii class in 
Linmeus's sexual system, cousi.stiiig of plants 
w itb lieriiiaphroilite flowers, in which (lie .s(;i- 
iiiina are placed upon the style, or, to speak 
more iiroperly, upon a nillar-sliaped n*cepfcirle 
rcsetnoling a style, which rises in the middle 
of the flower, mid liears both the stamina ami 
poiiital ’ that is, both the supposed organs of 
generation. The flowers of this class, says 
Lintiieiis, have a monstrous nppeuruiico ; arising 
as he iina, Lines, from the singular iiiid umisiial 
situation of tlic parts of fructification. 

(JYl’SIRS, are wandering tribes who live, 
ill general, in the must extreme .state orwietcli- 
ediie.ss, and seerii to hold in contempt every 
thing Hint has a tendency to raise liuniuii beings 
above the state of absolute harburisiii. Tiiey 


are very numerous on the Continent; in bug> 
land much less so ; and in Scotland they are 
now extremely few. Their ^origin, although 
generally supposed to be Egyptian, is involved, 
in great obscurity. In this country, as well as* 
on the Continent, their general profession is 
tliat of working in iron and brass, whichis only 
a sort of cover for the manner in which they 
obtain (heir living. It is, however, but 'justice 
to .state, that at nresent many of them, narti- 
cularly in the midland conniLies of Giightnu, are 
regolarly licensed Imw'kers, who although they 
still keep tlieiiisclves distinct in society, exhi- 
bit many proofs of industry, and in the vvinter 
season reside in towns, and send (heir children 
to school ; from which circumstances it may 
rationally be expected (hat (liey will gradually 
becmiic incorporated with civilized society. 

(jVPSCM, a substance well known to the 
niiciciits, and one (hat is very abundant in na- 
ture, and is now denoniiriated, according to the 
new chemical arrangement, the sulpliate of 
lime. It fonii.s immense strata, composing en- 
tire mountains ; it is found in almost every soil ; 
it is contained in the waters of the ocean, and 
ill iilmosl all river and spring water. In these 
itspresence is the cause of the quality termed 
hardness, which may be known by the water 
being incapable of forming a solution of soap, the 
snlnliiiric acid seizing on the alkali of the soap, 
and the oil forming a compound with the lime. 
Siilpiiate of lime i.s insipid, vviiite, and soft to 
the toiiili. Water will not hold a 500th part 
of it ill solution. Exposed to heat it appears 
to elVerve.sce, which pneiiomeiiun is caused by 
the expulsion of water. It becomes opaipie, 
and falls into jio wrier. This powder, when 
its water lias bemi driven off by the application 
ofa red heat, absorbs water rapidly, so that if 
it bo formed into a paste with water, it dries 
in a few iiiiniites. In thi.s .state it is called plas- 
ter of Palis, and is employed for forming ca.sts, 
and fur a variety of purposes in the art of 
stafiiarv. 

(1 YIilXlLS, tin; tcat/^r-Jlaa, a genus of insects 
of the order eolr'optera. The iiatutor, or coniiiion 
water Ilea, is ot a hriidit black colour; llio feet 
aie yellow, flat, and large ; the length of tli<* 
insect is alioiit one (lii d of an inch. It runs 
with great celeiitv rui the surface of the water, 
and is caught with great difliculty, plunging 
down iiisimitaneously when attempted to hu 
taken. There are eight other .speci<*v, wliieli 
fi'etineiii (lie waters in dillerent parts of tlie 
w'oi hi. 


II. 


I ¥ This letter is the eighth in the English 
* * alphabet. By some it is denied th») plaee 
of a con.sonaiit ; hut it evidently perforins, in nii- 
iiieioiis instances, the oflice of one. It is used 
ns a niiniernl, to denote ; and with a da.sli 
over it, it denotes 200,000. 

HABEAS corjms, a writ of various n.ses, 
and of diflerenl importance. It vvas originally 
a writ, which a man indicted of a IrespaNS be- 
fore justices of the peace, or in a court of fran- 
. liise, and being apnreliendeil for it, may have 
aur of (lu King's Bench, to remove hiiii.self 


thither at his own costs, niid to answer the 
cause there. In its more usual sense it is the 
most celebrated writ in the English law. The 
must eflicacioiis kind, in all maniier of illegal 
coiifiiicmeiil, is tiint oH ^htas»corpus ad sub- 
jiciendum, which is the Object’s writ of right, 
in cases where he is aggrieved by illegal im- 
priimnnient, or any unwarrantable exercise of 
power. 

This writ is founded upon common law, and 
has been secured by various statutes, of which 
(he last and most emcncious, was 31 Charles II 
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e. which is emphatically termed the habeas first exclamation is “ hoa, tlie sliip, a hoay,** to 
act^ and may justly be deemed a second which she refilies holloa ;*’ then follow the 
magna charta^ and, as relates to modern ^imes^ reouisite questions and replies. 

^ is far more eflicacious, for it is the grand pro- HATRi, small filaments issuing out of the 
tection of the subject against unlawful impri- pores of the skins of uiiimals, and serving most 
eonineiit. of them as a tegument or covering. In lieu of 

HABIT, ill philosophy, an aptitude ordispo- hair, (he nakedness of some animals is covered 
sition either of mind or body, acquired by a with feathers, wool, scales, &c. Hair is found 
freoiient repetition of the same act. on all parts of the huuiaii body, except the soles 

HACKLE, an iiiiplement used in dressing of the feet and the puluis of the hands; but it 

flax. * grows longest on ilic head, chin, breast, in the 

HADDOCK. See Oadus. armpits, the. It is known that every hair does 

Hid'jMAIST'ITIljS, the a genus properly and truly live, and receive nutriment 

of the inonogytiia order, in (he hexandria class to fill and distend it like the other parts ; which 
of plants, and m (he natural method ranking they argue hence, that the roots do not turn 
under the ninth order, spathncie. The iiivolii- grey in agc<i persons sooner than in young 
criim is hexapliyliun.s and ninitifloroiis ; the persons. 

corolla sexpartile, Kiijierior; the berry trilocii- It may be observed, however, that, in pro- 
lar. There are eight sp<‘cit;s. ‘‘ priely, the life and growth of hairs is of a dif- 

H/*‘:mantiiu.S, in botany, a genus of the Icreot kind iruin that of the re.st ol' the body, 
hexandria nionogynia cla.ss and order. Nalu- and i.s not immediately derived therefrom, or 
ral order of spa! bacca*. Essential characfi-r; reciprocated therewith. It is rather of the 
involucre six-le-ayed, iniiiiy-flowered ; coralla nature ol vegetation. Tliey grow as plants do 
six-parted, superior ; berry threc-cellcd. There out oi the earth : or, as some plants shoot from 
are eight specie.s. the parts of otlit'rs, from which tliongJi (hey 

H/lilVIA'rOPUS, (he oifstei'-calrherj in na- draw their iinnrisliment, yet each lias, as it 
tnral history, a genus ot‘ birds of the order were, its sevf ral life, and a distinct economy. 
Orallie. Cem-ric character : bill compressed, 'Fliey derive their food from some juices in the 
the tip an equal wedge: nostrils linear; tongue body, hut not from the nutritious juices; whence 
about third pint of the length of (lie bill ; they may live though the body be starved, 
toes three ; all placed forwards, the outer one The. haics ordinarily appear round or cylin- 
joiued to the middle by a strong mernbrane. drical ; but the microscope also discovers trian- 
Tliis bird i.s sixteen inches in lengili, and about giilar ami .square om>.s, vvliich diversity of figure 
the size of a crow ; it is to be met with on nl- arises from that of the pores, to which the hairs 
most every sea-shore, and is rather common in always accoinmodiite themselves. I'heir length 
Clreat Britain, particularly on theWestern coast, depends on tlie quantity of tlic proper humour 
HyEMATOXYLUiVI, hfjwuody or Vtnn- to fi-ed'-thein, and their colour on tlie quality of 
pwvhy woody a genus of the Tnoiiog)iiia order, that liuinour, vviience, at dilii'reut stages of life, 
ill (he decaridria class of plants, and in (he na- the colour usually ditfers. Their extremities 
tural method ranking under the .‘ii>d older, split into two or three branches, e.specially 
lomciitacae. Of this genus there is only one when kepi dry, or sullered to grow' too lung, 
species, viz. the Cainpechianum, wliicli grows so that what appears only a single hair to tlie 
naturally in the bay of Campeachy at llondii- naked eye, seems a brush to the microscope, 
ras, and other parts of the Spanish \Vt &t In- From numerous experiments M. Vaiiqiielin 
dies, where it rises iVoiii 16 to *2i feet high. infers, tliat black hair is formed of nine dif- 
IiyiuMOliBIIAGR, in medicine, a tlux of ferent sub.staiices, namely : 
blood from any part of Mie body. J. An animal matter, which constitnU's the 

H 'ERUCA, in entomology, a genus of the greater part. 2. A while concrete oil in small 
order of vermes intestiua. The body is roiiml, qiiaulity. .*1. Another oil of a grey i.sh green 
the forepart two-necked, and surrounded with colour, more abundant than the lunner. 4. 
a single row of prickles. The 11. niiiris js Iron, the state of whicii in the hair is uncertain, 
grey-white and wriiiliej • it inliahiis the intes- ;5. A few particles of oxide of manganese. 6. 
tines of the mouse, and is di.slinguislied from I'hospiiate of lime. 7. Carbonate of lime, in 
'the t'chin or hynciujs, in wariting the ntriic- v(‘iy small quantity. 8. Silex, in a conspicuous 
tile proboscis. quantity. 9. Lastly, a considerable quantity of 

HAIL, a iiieteor geneially defined frozen sulphur, 
ruin, but dilferiiig from it in that the hudstones • The same experiments shew', that red hair 
are nut formed of single pieces of ice, but of dili'ers from black only in containing a red oil, 
many little spherules agglutinated togctlier. instead of a blackish-green oil: and that white 
Neither are these spherule?' all of the same hair dilli-rs fiuiii hot ii these only in the oil being 
consistence ; some of them being hard and solid iie.trly colourless, and in containing phosphate 
like perfect ice; others soft, and mostly like of inagnesia, which is not found in them, 
snow hardened by a severe frost Somttiiiies Haih, or Dow^N, of /'///«/s, a general term, 
the li;i il.'.toue has a kind of core of this soft expres.si\e of all the Imiiy and glandular up- 
inatter; but more frequeiitlv the core is solid jiearances on the siirfaci* of plants, to which 
and hard, while the outside is formed of a they are .supposed by nuturuliHiK to serve the 
softer matter.^ Hailstones assume various double purpose of defensive weapons and 
figures, being somet hues round, at other timius vessels of .secn^tioii. These liaiis are minute 
pyramidal, crenated, angular, thin, and flat, tlireud.s, of greater or less length and solidity, 
and sometimes stellated, with six radii like the some of them visible to the naked eye, whilst 
small crystals of snow. others are rendered visible only by the lielp of 

HAILING, in navfddanguagc, the salutation glasses, 
or accosting a ship at a distance, which i.s Hair’s breadth f’A measure of length, being 
usQulIpe yrforined with a speaking-trumpet ; the the fortv-eighth pai t of an inch. 
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flAICE, in iclitliyolt^y, the English name of 
the with two (ins on the back, and the 

under-jaw longest. It grows to two feet or 
more in length, but is the slenderest^f all the 
i(adi. tiSee (lAous. 

HALBARD, or hnlhert^ xti the art of war, 
a well-known weapon, carried by the serjcants 
of font and dragoons. * It is a sort of spear, the 
shaft of whieli is ahonl five feel long, and made 
ot ash or other wood. Its head is armed witl^ 
a steel point, edged on lioth sides, not unlike 
the point of u two-edged sword: but besides 
tills sharp point, which is in a line with the 
shaft, there is a cross )>iece of steel, flat and 
pointed at both ends; hut generally with a 
cutting edge at one exlreinity, and a bent sharp 
point at the other ; so that it serves equally to 
cut down, or thrust. 

HALF-wmon, in fortification, an out-work 
composed of two face;*, furmiug a saliant angle, 
whose gorge is in form of a crescent, or liall- 
inoun. 

HALIOTIS, the ear-shell, a genus of insects 
belonging to the order of vermes testarca. 
riiis is an animal of the snail kind, with an 
open shell resembling an ear. There are ninc- 
tecMi species, distinguished by the figure of their 
shells. 

HALLEIIIA, a genus of the aiigiospermia 
order, in the didynamia class of plants ; and in 
the natural method ranking under the 40tli 
order, iiersunatie. 'riiere is one siiecies, a 
shrub ot the Cape. 

HALLIARDS, in sea langungo, the rope.s 
or tackles usually employed to hoist or lower 
any sail ii|)oii its respective masts or stay. 

IIALO, in physiology^ a nieleor in tft* form 
of a liimiiioiis ring or nrrlc, of various colours, 
appearing round the bodies of the sun, moon, 
or stars. See MeteoROLOCV. 

IIAMjMER, It well-known tool iised^ by 
iiiechanics, consisting of an iron head, fixed 
crosswise upon a biiiidle of wood. 

HAMMOCK, in naval alfairs, a piece of 
lienipcii cloth six feet long and three feet wide, 
galliered together at the tw'o ends by means of 
a clue, and siting horizontally under the deck, 
foriiiiiig a receptacle for a bed. 

JlANAPBli office, in tlie eo'irt of chancery, 
is that out of which issue all original writs that 
pass under (he great seal, and all coiiiiiiissiotis 
of I'haritfible uses, si wers, bankrupts, idiocy, 
liHiaey, and .such like*, 'rhe.se vvrit.s, relating 
to the busiiies.s of the subject, and the returns 
to them, were originall} kept in a hamper, in 
han.iperio ; the other writs, relating to matters 
whrrein the crow n is immediately or mediately 
concerned, were preserved in a little sack or 
bag, in parvn baga ; and thence lia.s arisen the 
distinction of tlie hananer office and petty-bag 
office: both of which belong to tlie common- 
law court ill chancery. 

HAND. See Anatosiy. 

I1\ND 6rprrcf//i, a measure of three inches. 
By this standard tlic height of horses is esti- 
mated. 

FTani) an instrument formed of two 
circular pieces of iron, each fixed on a hinge 
oh the ends of a very short iron bar, wbicli 
being locked over the wrists of a malefactor 
prevents hi.s using his haiid.s. 

Uani) spifreSf wooden levyrs used at sea to 
tr-iveiM' the ordnance, or to tarn the windlass 
in Weighing up tlie anchor, &c. 


HAR 

Hands, in lieraldr 3 r, are home in cWU 
armour dexter and sinister, that is, right and 
left, expanded or ofieii. 

HAN'Sli! /omis, ^rt-towns of Oemiany, of 
which Liihec and Hanihnrgh were the cliie. 
They were foniierly all of them imperial citiea, 
confederated for their mutual defence, and the 
protection of their trade. 

HARBOUR, a place where ships may ride 
safe at anchor, chietlyused in speakingful those 
secured hy a boom and chain, and liirnished 
with a mole. 

HARDNKSS, in physiology, is the resist- 
ance opposed hy a body to the separation of its 
particles. This property de|u>nds on (he Ibrr.e 
of cohe.sion, or on that which chemists call 
afliiiity. joined to the arrangement of the par** 
tides to their figure and other circumslaiiceB. 
A lltidy, says M. Haiiy, is lonsidered more 
hard in proportion as it presents greater resist- 
ance to the friction of another hard body, such 
as a steel file ; or as it i.s more capaide of wear- 
ing or working into such other body to wliicli 
it may be ajiplied by friction. Lapidaries judge 
of the bardiicss of fine stones, from the 
diffieiilty with which they are worn down or 
puiisiied. 

HAKE. See Lkpus. 

HABIOT, or //mo/, in law, a doe belonging 
to a lord at the death of his tenant, consisting 
of the best beast, either horse, ox, or cow, 
wliidi he had at the time of Ins death; and in 
some manors, the be.st goods, piece of plate, 
&r. are called huriots. There is both hariot- 
service, and hariot-nistoni : w hen n tenant holds 
by service to pay a harlot at bis decease, winch 
is expre.ssly reserved in the deed of feofiaeiit, 
this is ahariot .service ; and where huriots have 
been cu.stoiiiarily paid time out of mind after 
the death of u tenant for life, tlii.s is teraied 
liariot cii.stoiii. 

HAKMATrAN, the name given to a sin- 
gular wind which blows ))eriodically from the 
interior parts of Africa towards the Atlantic 
ocean. It prevails in December, January, am] 
Felmmry, and is generally aecoiiipamed with 
n fog or naze tliat conceals the sun lor whole 
days tivgelhcr- ExIrcJiie dryness i.<i the cha- 
racteri.stic of this wind: no dew falls during 
its coiitiiuiance, which is sometimes for a fort 
night or more. 'I’lie whole vegetable creation 
is w illiered, and the gra.sN becomes at onco 
like hay. The natives take the opportunity 
which tlii.s wind gives them of ch'iiriug lh« 
lainl by setting fire to trees and plants in tlii.s 
tiieir exhausted state. 'Mie drynes.s is so ex- 
treme that hoiiseliold tiiruiture is damaged, and 
the vvain.seot of the rooms flies to piece.s. The 
hiinian body is also afieetod hy it, so n.s to 
cause the skin to peel olV, hat in other res|wc(s 
it is deemed salutary to the coiislitutiori, hy 
.stopping the progress oi' infection, and riiring 
almost all cutaneous diseases. 

HARMONICA, or Aumonica, i.s a nniiie 
which Dr. Franklin has given to a musical in- 
stnmicrit constructed with drioking-glasse.s. 

This tine instrument wa.sorigipally composed 
of a number ofglas.ses ofTlirtereiit size.s, fixed 
on a spindle ; the w'liole was placed in a kind 
of fniiiie, and made torev'olve hy a wheel and 
bund aftei the iiiamier of (he spiiuUc of a tar- 
ing lathe, and the sounds were pmdiiced by 
applying the points of. the fingers dipped in 
water, to the edge of the glasses while rev olv. 



11 AR 


350 


HAT 


iiig. Blit this form of the instrument is now 
become obsolete ; the f^lassea are arranged on 
a board, in which their base is made fust ; 
they are tuned by partially filling them with 
water, and the performer by dexterously touch- 
ing their edges with his welted fingers, com- 
municates to them a vibratory motion, thus 
drawing from them a fulness and richness of 
tone unequalled by any other musical instru- 
ment whatever. 

HARMONrCAL Arithmetic, i\mt part of 
arithmetic which considers musical intervals 
expressed by numbers, in order to our finding 
their mutual relations, compositions, nnd reso- 
Intioiir. 

Harsionical 'Proportion. See Proi*or- 
TIQN. 

W'^MOMCAL Series, a series of many 
niiinbeVsln continual liarmoiiical propitrtidii. 

HARyrOMCAL sounds, an appellation given 
to such sounds as always make a determinate 
number of viiiraf ions in the time that one of the 
fundamentals, to which they are referred, 
makes one vibration. 

JIAUMONICS, that part of music which 
considered the dilferences and proportions of 
sounds, with respect to acute und grave ; in 
contradistinction lo rhyme and metre. 

HARiMONV, in music, the agreeable result 
or union, of sevcr.il niiisiiMl .sounds, hoard at 
one and the same time ; or the mixture of di- 
vers sounds, which together have iin dVect 
agrcealile to the ear. As a continued siieces- 
sion of musical sounds prodiic.es niclodj% so 
does a continued combination of these produce 
liamiony. 

ll^KSlo^Y of the spheres, or Celestial Har- 
mony, a sort of music iniicli talked of by man- 
of the ancient philosoplicrs and fatlicrs, sup- 
posed to be produc.ed by the sweetly-tuned mo- 
tions of the stars and planets. Tliis h.irninny 
they attributed lo the various proportionate im- 
pressions of the heavenly globes upon one ano- 
ther, acting at proper intervals. 

JTARP, a musical instrument of the .string 
kind, of a triangular figure, held upright be- 
tween the legs of the person who plays upon 
it. 

HARP, Eoltan, Sec AcoirsTJCS. 

HARPINGS, in a ship, properly denol«* 
her breadth at the bow. Some also give the 
same name to the ends of the bends that are 
fastened into the .stem. 

HAKPSlGHORD.a stringed instrument con- 
sisting of a case formed of mahogany or wal- 
nut-tree wood, and conbiining the b-dly or 
sounding-board, over wliicdi the wires are dis- 
tended, snpnorted by bridges. But since tlic 
invention of that fine instemnent, the grand 
piano forte, its practice has considerably de- 
clined. 

HARPOON, an iron spear used to .strike 
the whsili s in the Greenland and South Sea 
fisheries. It is furnished with a long shank, 
and has, at the one end, a broad and flat trian- 
gular bead, sharpened at both edges : to the 
other end of this w :apon is fa.stcned n long 
cord which lies carefully coiled in the boat, so 
ns to rim out without being entangh d. 

The giin-harpooii is a weapon n.sed for the 
same purpose, but is ^‘d out of a gun, instead 
of being thrown by hand. It is made of steel, 
nod has a chain uttaelied to it, to which the 
line is fastened. 


HARRIER. See Ganis. 

HART. See Gkrvus. 

HAT Manufactory. The art of making 
common hats not involving the description 
of any complex machinery, or of an{^ very 
interesting process, we shall content ourselves 
with the following very general idea of the 
method generally pursued. 

The materials for making hats are rabbits’ 
fur, cut off from the skin, atler the hairs have 
been plucked out, together with wool and 
beaver. The two former are mixed in various 
proporfion.s, and of different qualities, accord- 
ing to the value of the article intended to be 
made ; and the latter is used for faring the 
finer articles. These articles cannot be evenly 
felted together iinle«s all the fibres br* first se- 
parated, or put into the same btate with regard 
to each otiu'r. ’Fljis is the object of the nro- 
cr.ss railed bowing. The maierials are Itiil 
upon an open platform of wood cr wire, .some- 
what more than four feet square, failed a hur- 
dle, which is fixed agnin.st the wall. Tlie work- 
man i.s provided with a bow or pole of yellow 
deal-wood, betw'eeii seven and eight feet long, 
with two bridge.s, over which are .stretrluid a 
catgut, ahniit one-tweltlh part of an inch in 
tliickiiess. The materials being .shovelled with a 
basket towards tiie right hand endoflhe hurdle, 
the wmrknian holding the bow horizontally in 
his U ft -hand, lightly places the bow-string, and 
gives it a pluck with a kncibbed stick called the 
bow-})in. The string in its return, strikes part 
of the fur, and causes it to rise, iind fly partly 
acro.ss the hunlle in n light open form. The 
qunntite bowed at once is called a batt, and 
never Exceeds half that required to make one 
hat. WImn the hat is Mifliciontly bow'ed, it i.s 
ready for hardening. 'Hie prepared material 
being evenly di.s])osed on the hurdle, is covered 
with a cloth, nnd pressed successively in its 
various parts by the hands of the workman. 
'Pile pres.siire is gentle, and the hands are very 
slightly moved backwards and forwanls, to 
favour the entangling of the fibres. In a very 
short time the .stiilf acquires suflieient firmness 
to bear careful handling. The cloth is then 
taken otf, and a .sheet of paper, with its corners 
doubled in, so as to give it a triangular outline, 
is laid upon the bait, which last is folded over 
the paiier as it lies, and its edges, meeting one 
over the other, form a conical cap. The join- 
ing Is soon made good by pressure vvitli the 
.bands on the cloth. Another batt, ready bar- 
deneil, is then laid on the hurdle, and the cap 
idaced upon it, with the joining downwards. 
The principal part of the hat is thus put toge - 
th and now requires to be worked with the 
hands a considerable time upon the hurdle, 
tin* cloth being occasionally sprinkled with 
clear water, 'fhis is followed Iw a still mfire 
eflectual cfi.-itimiation of the fitting, called 
working. This is done in an apparatus callqd 
a battery, consisting of f- 'kettle containing w^- 
ter acidulated with sulphuric acid, and eight 
pkinks ot‘ wood joined together in the form of 
a frustum of a iiyraroiil, and meeting in the 
kettle at the middle. The liquor being heated 
rather higher than unpractised hands could 
bear, the article is dipped from time to time, 
and worked on the planks with n roller, and 
also by folding or •rolling it up, and opening it 
again. The beaver is laid on towards the con- 
clusion of til is k ind of work i ng. Beer ground a 
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nre used with bearer hats, (o render the liquor flax and hemp are combed into fine Iiaira. It 
more tenacious, so that the hat is enabled to consist) of lonff iron pins, br teeth, regularly 
hold a greater (quantity of it for a longer time, set in n pierc of board. 

The next thing to be done is to jjvo it the HATCHES, in a ship, a kind of trap-doors 
form r^iiired by the wearer. For this pur- between tlie main-mast and fori.-maat, tiirongli 
pose, the workman turns up the edge or rim to which all goods of bulk are let down into the 
the depth of about an inch and a half, and hold. 

then returns the point back again through Hatches also denote flood-gates set in a 
the centre or axis of liie cap, so far as not to river. See. to stop the current of the water: imr- 
take out this fold, but to produce another inner tiriiiariy certain dams or mounds made.of mb- 
fold of tlie same depth. Tlie point being re- bish, clay, or earlli, to preven* Vie wafer that 
turned back again in the sauitMiiaiioer produces i-siies from (lie stream- works and tin-washes 
a third fold ; and thus tlic workman proceeds in Cornwall, from running into the fresh rivers, 
until the whole has arqiiired the apnearance of HATCHING, the maturating of fecundated 
a (hit circular piece. 'J’liis is laiii upon the eggs, whether by the incubation and warmdv^ 
plank, w here the workman, keeping the piece of the parent bird, or by artificial heat, soM^ 
wet with the liquor, puljs oiif the point with produce yomig eliiekeiis alive. 

Iiis fingers, and presses it down with his hand. The art of hutching chickens lif nie^^if 
at the same lime, turning il round oo its centre ovcfis, has long been practised in l\gypffl|||n it 
in contact with the plank, till he has, by (his is there only knowm to the inhahituntT^f a 
tneaiis rubbed o(it a flat portion equal to the single village named Berrne, and to those that 
intended crown of the hat. In the next i»lacc live at a small distcuice from it. 'rewards the 
lie takes a Ltoek, to tlie crovvii of which he ap- begiuning of antiiniii they scatter themselves all 
plies the Hat central portion of the felt, and by over the coiinfry, where each person among 
forcing a string down the sides of the block, he fliein is ready to iindertiike the uiaiuigeinent of 
causes the next part to assume the figure of the an oven, each of which is of ii diHerent size ; 
crown, which ha continues to wet and work but in gimeral they arc capable of containing 
until it has properly disclosed itself round the fio«i forty to fourscore thousand eggs. 'I’lie 
block. The rim now appears like a flounced number of these ovens placed up and down the 
or puckered appendage round the edge of the country is about three hundred and eighty-si\, 
crown ; but the block being set upright on the and tliey usually keep them working for about 
plank, the requisite figure is soon given by six imintlis. As, therefore, eacli brood takes 
working, rubbing, .'lud extending this part. up in an oven, as under a hen, only twenty-one 
Previous to the dying, the nap of the hat is clays, it is easy in everyone of them to natch 
r.tisiMl or loosened out with a w'ire-brush. The eight dillercnt broofls of rliickeris. Every Ber- 
dying materials are logwood and a mixture of mean is iiiub r (he obligation of delivering to 
the sulpliates of iron and copper, knovtfift in the the person vvlio intrusts him with ap oven, only 
market by the nnmes of green copperas and two-thirds of as many chickens as there have 
blue vitriol. been eggs put under his care ; and he is a 

The dyed hats are taken to tlie stilfening gainer by this bargain, as more than two-thirds 
shop. One workman, assisted by a boy, deal's of the eggs usually produce chickens. In 
this pari of the business. Ite has two vessels^ order to make u calculation of the number of 
or boilers, the one containing the grounds of chickens yearly so hatched in Egypt, it has 
strong beer, which are applied to the inside of been sujiposed (hat only two-thirds ol the eggs 
the crown to prevent liie glue from coming are hatched, and that each brood consists oi’at 
through to the dice. The glue stiffening is ap- least thirty thousand chickens; and thus it 
plied after the beer-gronnds arc dried, and would appear (hat the ovens_ of Egyjiit give life 
then only upon the lower face of the flap, yearly to at least ninety-two millions six hundred 
and the inside of the crowm. For this and forty thousand of these animals, 
purpose the liat is put into another hnt, called a I’his operation has of late been effected in 
stifli'iiiiig hat, the crown of which is notched, this country by the heat afforded by steam • 
or slit open, in various directions. These are but in artificial hatching, the chickens produced 
then placed in a hole in a deal board, which are always very much inferior to those pnj- 
supports the flap, and the glue is applied with a diiced in the natural way. 
brinh. The dry hat, after this operation, is IIAHTBOY’, a musical iustniment of the 
very rigid, and its figure iuegular. The last w'ind-kind, shaped much like the flute, only 
dressing is given by the application of moisture that it spreads and widens towards the bottom, 
and heat, and the use of the brush and a hot and is sounder] through a reed, 
iron, somewhat in tlie shape of that used by HAWK. See Falco. 

tailors, but shorter and broader on the face. HAWKERS and /led&rrs, nre such dealers 

When tlie rim of the hat is not intended to or itinerary petty chapmen as travel to different 
be of an equal width throughout, it is cut by fairs or towns with goods or wares, and are 
means of a wooden or metallic pattern. When placed under the cniitroul of commissioners, by 
thehatiscompletely finished, the crown is tied w'liom they are licensed for that purpose pnr- 
np in gauze paper, which is neatly ironed siiant to stat. 8 and 9, W. III. c. 25. and 29, 
dow'ii. It is then ready for the subsequent Geo. III. c. 26. Traders in linen and woollen 
Operations of lining, &c. maniifiFictories sending their gimds to markets 

Hats are also made of chips, straw, or cone, and fairs, and selling “Aem ny wholesale ; 
by platting, and sewing the plats together ; manufacturers selling their own manufactures, 
beginning with tlic centre of the crown, and and makers and sellers of English bone-lace 
working round till the whole is finished. Hats going from house to house, &c. are excepted 
.ire also wove and made pf horse hair, silk, out of the acts, and not to be taken as hawkers. 

See. See Straw Hat. HAWKING.^ See FALCuNRY. 

HATCIIEI^, or hitchel, a tool with which HAWSER, in flic* sea-language, .t large 
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rope, or a kind of smnll cable, nerving for va- 
rious uses aboard a ship, as to fasten tlie main 
and fore shrouds, to warp a ship as she lies at 
anchor, and wind her up hy a capstern, &c. 

HAZARD, a game on dice, without tables, 
ie very properly so called, since it speedily 
makes a man, or undoes him. It is played 
with only two dice; and as many may play 
it as can stand round the largest round 
table. 

'Two things are chiefly to he observed, vi*. 
main and chance ; the latter belonging to the 
caster, and the former, or main, to the other 
gamesters. There can be no main thrown 
above nine, nor under five ; so that five, si*, 
seven, eight, and nine, are the only mains 
flung at hassard. Chances and nicks ure from 
foiM||Jen : thus four is a chance to nine, five 
to six to seven, seven to .six, eight to 

five f and nine and ten u ehnnee to five, six, 
seven, and eight : in short, four, five, six, seven, 
eight, nine, and ten, arc chances to any main, 
if any of these nick it not. Now nicks are 
cither when the chance is the same with the 
main, as five and five, or the like ; or six and 
twelve, seven and eleven, eight and twelve. 
Here observe, thattw'eKe is out to nine, seven, 
and five : eleven is out to nine, eight, six, and 
five ; and nines-aco and deuce-ace are out to all 
mains whatever. 

HAZEL. See Carylus. 
HEADBORROVV, or IIeaddokouoii, the 
chief of the frank pledge, and Ire that had the 
princiival government of them within his own 

{ riedgp. lift was called also bnrrowhead, 
mrsholder, third-burrow, tithinf^-man, chief- 
pledge, or H)orrow-elder. He i.s now occa- 
sionally called a constable. 

HEAD-/i»es, ft a ship, those ropes of all 
sails which are next to the yard, and by which 
they are made fast to the yard. 

HEALTH, is a right disposition of the body, 
and of all its parts ; consisting in a due tempe- 
rature, a right confirmation, jusl eoiinertioii, 
and ready and free exercise of the several vital 
fnuetions. 

HEARING. The organ of hearing is the 
ear, and particularly the auditory nerve and 
membrane. See Sound. 

HEAT. See Caloric. 

Hkat, Animal Si*e Respiration. 

Heat, in geogiaphy. the diversity of the 
climates and seasons, arising chiefiy from tlie 
difl'erent angles under which the sun's rays 
strike upon the surface of the eaith. J)r. Hal- 
ley gives a inathematiral computation of the 
efl'ect of the sun under the diflercnl seasons 
uiid climates. Tht ditferent rleyrees of heat 
and cold in different places depend in a very 
great measure upon the accidents of situation, 
with regard to uiouiitains and valievs, and the 
soil. The first greatly helps to chill the air hv 
the winds whitli come over them, and which 
blow in eddies through the h vels beyond ; and 
mountains, sometimes turning a concave side 
to the sun, have the rllects of a binning mirror 
upon the Huhjoct plain ; and the like effect is 
sometimes had from the convex parts of chnicls, 
either by refraction, or retlcctiou. As to soils, 
a stony, sandy. ^ or chalky earth, it is known, 
reflects most of the^^iin’s i-a>s into the air 
agiiin, and rctaims bm f^w, by which means a 
considerable accession of heat is derived to the 
air; as on the contrary, black loose soils ab- 


sorb moat of the rays, and return few into the 
air, so that the ground is much the hotter. 

The following table of the heat of difl'erent 
climates ^ computed for every tenth degree of 
latitude, to the e(|uinoctial ami tropical sun ; by 
which an estimate may be made of the inter- 
mediate degrees. 
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HEATH. See Erica. 

HED ERA, ivy, a genus of the monogynia 
order, in the pentandria class of ])1ants ; and in 
the nutiirnl method giving name to tlie 46tli 
order, hederacaE*. There are five oblong petals , 
the berry is pentaspermoiis, girt by the calyx. 
There are six species with several varieties. 

The roots of the ivy are used by leather- 
cutters to wlict their knives upon. Apricots 
and peaches covered with ivy during the 
month of February, have been observed to 
bear fruit iilentifiilly. The leaves have n nau- 
seous teste; Haller says, they are given to 
rhildrim in Germany, as a specific for the 
atrophy. The common people of bjigland ap- 
ply them to issues ; and an ointment made from 
them is in great esteem among the Highlanders 
of Scotland as a ready cure for hiirns. The 
berries have a little acidity. In warm climates, 
a ro.siiioiis juice exudes from the stalks, which 
is said to be a powerful resolvent, and an ex- 
eelieiit ingredient in ])lasters and uiiiiineiits. 
Horses and sheep eat the plant ; goats and 
cows refuse it. 

HEOfiE.S. See Acriculture. 

HEDGE-//07. See Erinaceu.s. 

HEDYSAItliM, a genus of the decandria 
order, in the diadelpliia class of jihnits- ; and in 
the natural method ranking under the 3*2d ouler, 
papilionaceee. The cariiia of the corolla is 
tiansversely obtuse ; the seed-vessel a iegiiiuen 
with munosperrnons joints. There are ninety 
species, only one ofw'hich is a native of Great 
liritain ; viz. H. onobryi his, saintioin, or cocks- 
li .id, and but ten which are natives of Europe. 
Must of these arc perennial. Ijinna-iis relates 
a remarkable phenomenon belonging to 11. 
gyrans, sensitive hed}sariuii, which is as fol- 
lows: This IS u wonderful [ilant, on account of 
its voluntary motion, vliich is not occasioned 
by any touch, irritntioa, or movement in the 
air, as in the Mimosa, Oxalis, and Dioniea ; 
nor is it so evtanescent ns in Amorplia. No 
sooner had the plants raised from seed accpiired 
their ternate leaves, than they began to he in 
motion this way and that : this movement did 
nut cease during the whole course of their vege- 
tation, nor were they observant of any time, 
order, or direction ; one leaflet fretiiieiitly re- 
volved, whilst the other on the same petiole 
was quiescent; sonKtiines a few leaflets only 
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were in motiooi then almost alt of them would 
be in movement at once ; the whole plant was 
very seldom agitated^ and that onl^ anring the 
first year. It continued to move in the stove 
during the second year of its growth, aifd was 
not at rest even in winter. 

Heel, in sea language. If a ship leans on 
one side, whether she be.i^ound or afloat, she 
is said to heel a starboan( or a part ; or that 
she heels offWards, or to the shore. 

HEGIRA, in chronelogy,a celebrated epocha 
among ^ the Mahometans. The event which 
ve rise to this epocha was the flight of Ma- 
met from Mecca, with his new proselytes, to 
avoid the prosecution of the Koraischites : who, 
being then moat powerful in the city, could not 
bear that Mahomet should abolish idolatry, and 
establish his new religion. This flight hap* 
nened in the fourteenm vear after Mahomet 
had commepced prophet : he retired to Medina, 
which he itthde the plppe of his residence. 

HEIGHT, in geoiflilftIV, is a perpendicular 
let fall from the vertex, or top, of any right- 
lined fi^re, upon the base or side subtending 
it. It IS likewise the perpendicular height of 
any object above the honxon; and is found 
several ways: by two stafls, a plain mirror 
with the quadrant, theodolite, or some gra- 
duated instrument &c. 

HElR, is he to whom land^ tenements, or 
hereditaments, by the imt of Gtod and right of 
blood, descend of some estate of inheritance. 

’^EiR-apparent, Here we must observe, 
that no person can be heir until the death of 
his ance^or ; yet in common parlance, he who 
stands nearest in degree of kindred to the an- 
cestor, is called, even in his life-time, hejg ap- 
parent The law also takes notice of an heir 
apparent, so fur as to allow the father to bring 
an oction of trespass fpr taking away his son 
and heir, the fatlier being guardian by nature 
to his son, where any lands descended to him. 

^viK-generul; the heir-general, or heir at 
common law, is he who after his father's or 
ancestor’s death has a right to, and is intro- 
duced into, all his land, tenements, and here- 
ditaments ; bat he must be of the whole blood, 
nbt a bastard, alien, &c. None but the beir- 
rencral, according to the course of the common 
law, can be heir to a warrantry, or sue an ap- 
peal of the death of his ancestors. 

To prevent the wrong and ipjnry to creditors 
py the alienation of the lands descended, &c. 
oy 3 and 4 W. 8c M. c. 14. it is enacted, that 
in all cases where any heir at law shall be lia- 
ble to pay the debt or his ancestor, in regard of 
any lands, tenements, or hereditaments des- 
cending to him, and shall sell, alien, and make 
over, the same before any action bronght or 
process sned out arainst him, sneh heir at law 
shall be answerable for such debt or debts in 
action or actions of debt to the value of the said 
land so by him sold, alienated, or made over. 

HRiR-toofns, are such goods and personal 
chatteL as, contrary to the natnre of chattels 
shall by special enstom to the heir, along 
with the inheritance. 

HEISTERIA, a genns of the monogynia 
order, in the decandria class of plants, and in 
the natural method ranking under the 13(h 
srder, holoracee. There is one species, a tree 
cfMarCinico. 

HELIACAL, in astronomy, a term applied, 
the rising or setting of the stars, or, more 


strictly speaking, to their emerrion out of^nd 
immersion into the rays and supeinoy splendor 
of the son. 

All the fixed stars in Che nodiiie, as also the 
superior plane^ Mars, Jopiter, and ^tanr, 
rise heliacally in the monun^ a little before 
san-risinr, and a few days alter they have set 
• cosmicaliy. They set heliacally ia the evening 
a short dme before their achronical setting 
Bat the moon, rises heliacally’in the evening, 
after the new moon, and sets heltecally in the 
morning, when old and approaching io% con- 
junction with the son. 

The inferior planets, Venus and Mercare, 
which sometimes seem to go westward from foe 
sun, and sometimes again have a quicker mo- 
tion eastward, rise hmiacallyin the moraiofy, 
when they are retrograde ; but when dirs ciia .. 
their motions, they rise heliacally in the ogv 
ing. The heliacal rising or setting of the mmi 
happens when she is 17 degrees distant firom 
the sun ; but for the other planets 20^ are re* 
quired : and for the fixed stars more or less ac- 
cording to their m^oitude. 

HELIANTHU^ the great nmfiower^ a 
genus of Uie polygaroia frustanea order, in the 
syngenesia class of plants, and in the natural 
metnqd ranking under the 49th order, com- 
posite. There are 12 species, most of which 
are now veiy common in onr gardens, though 
all of them are natives of America. 

HELIOCARPUS, a genns of the digynia 
order, in the dodecandria class of plants, and 
in the natural method ranking unaer the 37th 
order, columnifere. There is one species, a 
tree of La Vera Cruz. 

HELIOCENTRIC latitude of a planet, the 
inclination of a line drawq between the centre 
of the sun and the centre of a planet, to the 
plane of the ecliptic, which may be ttms de- 
termined. 

Heliocentric place qf a planet, in astro- 
nomy, the place of the ecliptic which in the 
planet wonld appear to a spectator placed at 
the centre of the sun. 

HELTOMETER, the name of an instrument 
for measiirine with great exactness the diame- 
ters of the Tieaveniy bodies, and especially 
those of the sun and moon. This instrnment is 
a kind of telescope, consisting of (wo nbject- 

S 'asses of equal focal disttlnce, placed one of 
em by the side of the other, so that the mme 
eye-glass serves for both. The tube of this in- 
strument is of a couical form, laiger at (he 
upper end, which receives (he two oLgect- 
glasses, than at tlie lower, which is furnished 
with an eye-glass and micrometer. By the 
constrnrtion of this instrument^ two distinct 
images of an object are formed in the foens of 
the eye-glass, whose distance, depending on 
that of the two oUeci glasses from one anooter, 
tsay be measured with great accnracy. 

HELIX, in geometry. See SnRAL. 

Helix, the snail, in zoology, a genns belooE- 
ing to the order of vermes testacea. The shell 
consists of one spiral, brittle, and almost dia- 
phanous valve; and the aperture is narrow. 

Of this genus more than thcoe hnmlred species 
have been enumerated. H. formatia, a snail 
with five spires remarkably ventricose, slightly 
ambilicatod, fasciated with a lighter and deeper 
brown, is found in the woods of the sonthern 
counties of England. It is used in many parte 
of Europe as food, particularly at Romo daring 
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the weeks of Lent ; here (hey are fattened, and 
gniw to fi very large sise.- H. hortensis, garden 
snail, has an iinperforata shell, globular, i>ale, 
with brood interrupted brown bands; this 
species inhabits the garden and orchard in most 
parts of Europe ; it abounds with a viscid slimy 
{nice, which k readily gives out by boiling in 
milk and water, so as to render them thick and 
glutinous, and the compound, especially with 
milk, is reckoned efficacious in consumptive 
. cases^A Snails are very destructive to wall 
trnit ; Mine and ashes sprinkled on thegroiiiid 
will keep them nwKy, and destroy the young 
brMd. Fruit, already bitten, should not be 
taken oflT the tree, for thev will not touch the 
' other, till they have whofly eaten this, if left 
for them. Eyes of snails are lodged in their 
horns, one at the end of each horn, which 
they can retract at pleasure.' Cutting off a 
snail’s head, a little stone oppears, which is 
Hiipiiosed to be a great diuretic, and good in 
nil nephritic disorders. So small an nniinal 
as the snail is not free from the plague of sup- 
porting other smaller animals ; lice being found 
sometimes on the surface of its body, nnd 
worms within its intestines. 

HELLEBORUS, hellebore, a genus of the 
polygyqia order in the polyandrin class of idaiits, 
and m the natural method ranking nnuer the 
26tfi order, multisiliqiisc. There is no calyx j but 
five or more petals ; the neef aria are bilabiated 
and tubular ; the capsules polyspermoiis, and a 
little erect. There are seven ^cies, Che most 
remarkable of which is the niger, commonly 
called Christmas ^ 

HELM, in naval architeciiire, a long and 
flat piece of timber, or an assemblage of several 
pieces, suspended along the hind part of a ship’s 
stern-post, where it turns upon hinges to tne 
right or left, serving to direct the course of the 
vessel, as the tail of a fish guides the body. ’Flie 
helm is usually composed of three parts, viai. 
the rudder, the tiller, and the wheel, except in 
small vessels, where the wheel is nnnecessHry. 
The rudder is turned upon its hinges, by means 
of, a long bar of timber called the tiller, which 
is fixed horizontally in its upper end within the 
.vessel. Tlie movements of the tiller to the 
right and left, accordingly direct the efforts of 
the rudder to the government of the ship’s 
course as she advances. ’Fhe operations of the 
tiller are giiided and assisted by tackle, commu- 
nicating witli the shiys side, called the tiller- 
r^. Ill order to faciiitate the management 
of the helm, tlic tiller rope, in all large vessels, 
is^ wound about a wheel which acts upon it 
with the Powers of a crane or windlass. 

HELMET, an ancient, defensive armour, 
worn by horsemen both in war and in tourna- 
ments. It covered both the head and fare, only 
leaving an opertnre in the front seemed by 
ban, which was called the visor. 

It is still used in heraldry by way of crest 
over the shield or coat of arms, in order to 
express the different degrees of nobility oy tlie 
dillbtent trannner in which it is home. Thus 
B beJmet in profile^ is given to gentlemen nnd 
efqjidreg,: to a kulffht,' the hrlmet standing for- 
ward, and the beaver a little open ; the helmet 
in praillB and open, with bars, belongs to all 
noblemen under the degree of a duke ; and (lie 
helmet forward and opmsg^with many bars, is 
nssigi^ to kings, princes, and dukes. 

HELONlAo, a genus of die trigynia order, 
in the liexandila classof plants, and in the na- 


tural method ranking under the lOili order, co 
ronariae. There are two species, herbs o1 
America. 

UEMIMERIS, a genns of the angios|>emiia 
' order, in the didynamia class of plants. There 
are three sMcies, herbaceous plants of tlie Cape 

HEMIONITIS, a genns of the natural cr- 
uder of filices, beloumng to the cryiitogamia 
class of plants. The rrnctifientions are in lines, 
decussating or crossing each other. There ore 
eight species, natives of the West Indies. 

HEMIPTERA, derived from half, 

9r7f pov wiwj, in tlie Liunican system, the second 
orefer of insects, comprehending twelve genera, 
viz. the blntta, mantis, gr}'llus,.fulgora, cicada, 
notonecta, nepn, ciinex, aphis, chermes, coccus, 
and thrips, and a great number of species. 

HEMISPHERE, in geometry, the half of a 
globe or sphere, when it is supposed to be cut 
through its centre in the plane of^iie of its 
great circles. Tims ^mfeeqnator divides the 
terrestrial globe into tn^orthern and soiitlierii 
hemisphere : in the same iiiotiner the me- 
ridian divides the globe into the eastern and 
western hemisphere ; and the horizon into two 
hemispheres, distinguished by the epithets 
upper and lower. ^ 

Heaiispiieke, is also used to denote a pro- 
jection of half the terrestrial globe, or half the 
celestial sphere, on a plane, and frequently 
called planisphere. 

HEMISTICH, in poetry, denotes half a verse 
or averse not completed. Of this there are fre- 
onent examples in Virgil's iEiieid ; bat whe- 
tner they were left unfinished by design or nut, 
is disputed among the learned. 

In reading common Englisli verses, a short 
pause is required at the end of each hemistich, 
or half verse. 

HEMLOCK. See Ciceta. 

HEMP See Cannabis. 

HEN. See PiTASiANUs. 

HENDECAGON, in geometry, a figure that 
lias eleven sides, and as many angles. In for- 
tification, hendecagon denotes a place defend- 
ed hv eleven bastions. 

HEFFAGON, in geometry, a figure of seven 
sides nnd seven angles. 

HEFFAGONAL numbers, in arithmetic, a 
sort of polygonal numbers, wherein the dill'er- 
ei«re of the terms of the corresponding arith- 
nifcUcal progression is 5. Arithmeticals I, (i, 
11, 16, 31, &c. ; and the.se added together, 
make heptngonals, 1, 7, 18, 34, 55, &c. One 
of the properties of these numbers is, that if 
they be multiplied by 40, and nine be added to 
the product, the sum will be a square number. 

TUs 1 x 40 + 9= 49=z 7^ 

7x 40 + 9 = 289 = 17* 
l8x4o + 9 = 339 = 27* 

84 x 40 + 9 = 1369 = 37* 

65 X 40 + 9 = 3209 = 47* &c. 

HEFl’ARCHY, a government of seven per- 
sons : also a state or country divided into 
seven kingdoms, and governed by seven inde- 
pendent princes ; in which sense it was parti- 
cularly applied to tlie government of South 
Britain, when divided amongst the Saxons. 

HERALD,' is an officer at arms, whose busi- 
ness is to denounce war, proclaim peace, or be 
otherwise employed byUie king in martial mes- 
saps or other business. 

Heralds are tlie judges and examiners of 
gentlemen’s coats of arms, nnd preservers of 
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, Mid they marshal all solemniitiea are ijpcladed all (he Miloiin geoerally need « ' 
nation of princesj, and Ainenb of blaaoniy. 

great persons. The Dlaaoniag of the arms of ceqUemen. 

HERALDRY, the science which leaches esqniies, knights, and baronets, is deriM 
how to blazon, or explain in proper terms, all from metals and coloora : those barons, sls- 
that beloni^s to coats of arms : and how to mar- coOpts, earls, marqalsses, and dnkes, from pre. 
shal. or dispose regularly, divers arms on a cions stones; and those of prinoe^ sings, and 
field. eomrors from the planets 

Arms, or coats of arms, are liereditary marks Or. gold, is expressed by dots j[sae plate 
of hopoar, made up of fixed aad "determined XAlFig.!;) and is intended aS an intimatiaD, 
colours and figures, granted by sovereign princes, that as gold surpasses all other melds in 
as a reward for military valour, or some value and parity, he that bears it shonul en^i 
signal public servic^ perlormed. These are deavour to excel in tlie same proportion, the 
intended to denote the descent and alliance of same insinaation is implied in the topas mul 
the bearer, or to distin^iish states, cities, so- the sun. 

cietics, &c. civil, ecclesiastical, gnd military. Argent, or white, is represented by a perfect 
Men in all ages have made use of figures of blank bee figure 2), this colour ranks next ^ 
living creatures, or symbolical signs, to denote Or ana withont gold and silver Heraldry would 
the bravery and courage either of their chief be imperfect, argent signifies innocence, tem- 
or nation, m render themselves the more ter- perance, and hope, the pearl was supposed by 
lible to tneir enemidlj^and even to distinguish the ancieots to possess a restorative property, 
themselves or families as names do individuals, and Luna is acxnowledged to be the mistress 
The Heathen divinities ' had each their dis- of honour, the seas, and tides, 
tiactife mark ; Jupiter wielded the lightniog in Oules, red, is expressed by perpend icolar line 
his right hand ; Neptune bore the three pronged or lines paleways from the chief to the base (see 
trident ; Mars the spear ; Saturn the scythe ; fig. 3 this colour has ever been considered as 
and Bacchus the spear, encircled by ivy ; the symbelical of majesty and dignity; the ruby 
Phrygians, the sow; the Ooths, a bear; the cannot be wasted by fire and water; and Mars, 
Thracians, Mars ; the ancient French, the lion, the planet, alludes to the heathen Ood of battle, 
whicli was aOerwards changed to the toad, and the pattern of courage and military address, 
that again for the fleur-de-lis, sent them from Azure, blue, the hoes in this instance aro 
Hea\en by an angel, whose commission was horizontal (see fig. 4,) and intended for^tho 
directed to Clovis, their first Christian monarch ; tintof the air or sky, and is said to denote 
the Saxons, a horse ; the Flemings, a bull ; the loyalty, fidelity, and chastity ; the precious 
King of Antioch, an eagle grasping a dragon ; stone and planet in azure were adopted an 
tlie Romans, the eagle ; Pompey, a lion hold- possessor of superior Qualities, emblematic of 
ing a sword ; yet the Roman people, who were the worth of tfobles ana princes, 
saied by the cackling of geese, despised that Sable, or black, represented by perpendicu* 
bird in too great a degree to admit it into their lar and iiorizontal lines crossing each other at 
ensigns ; f*xclusive of the above, there were right angles (see fig. 5.} Sable, indicates gra- 
many nations and individuals who distinguished vity, constancy, and grief for the loss of friends ; 
themselves by exhibiting every description of the diamond is the most valuable of all stones, 
weapons on tneir banners. It should also be and Saturn presides over counsellors and other 
observed, that the most ferocious beasts and grave characters. 

Iiirds were selected as emblematic of honour Vert, g^reen, the lines are headways (m 
and courage, for this reason, shields, with their fig. 6.) or from the sinister corner of the chief 
figures only, are considered as most honourable to tlie opposite of the base, and is emblematical 
and ancient ; but those with trees, flowers, of youth, peace, and concord. 

K loots, tlie sun, moon, planets, varieties of co- Purpure, is a colour composed of a larva 
mrs, or charged witJi any of the .honourable part of crimson, and a less of blue, and the 
ordinaries, or artificial objects, are deemed of fines which express it tend directly contrary tu 
less importance. those of vert, (see fig. 7.) this word is derived 

The science of heraldry consists principally from the fish called purpura ; the amethyst 
of blazoning and marshalling ; the former is was preferred for its excellence to decorate 
the art of displaying a coat ot arms in its pro- the breast of Aarou; and the planet Mercury 
per colours, the latter is the combining various signifies goodness of temper.^ 
ai tns in one shield. In blazoning it is usual to Tenne, or tawny, is a miztnre of red and 
begin with the field, and then proceed with the yellow, ud represented by lines like those of 
charge, and in naming the objects charged in purpure, it has been but litljle used in England, 
the field, to mention the most predominant, and but was formerly to a considerable degree in 
next the field, first ; and then the mostremote. France.^ 

Gwillim observes, that tincture is a variable Sanguine, is composed of a lake and a small 
hue of arms, and as applicable to differences as <|OBntity of Spanish brown, and expressed by 
to the arms, and is distributed into colours and lines as pnrpore, it was miicll usra by the 

knights of the Bath, and by the sergeants at 
There are forms in heraldry, which have law in their vestments; the siwdqpix is said 
names only applied to them, and no colour 8pe<> by St John to oe the sixth stohe in the Heavenly 
cified in the blazoning ; the term snlBlBieiitly Jernsalem. 

explaining the colour of each : they resemble Furs are the next oliject to be conudered, 
a globe or ball, and are called besants the the use of which may be tons explainecL 
colonr or plates argent; hui;te, azure; tor- Ermine, implies a field' argent, with the pow*« 

teanxes, gules; peUets or ogresses, sahld; dering sable. See fig. 8. 
pomeis, vert ; golpes, purpure ; oranges, tenue. Ermines, is the reverse, or a field jabw. and 
and grozws, sanguine. In thesis nine varieties the powderinga aigent 


2A2 


HER 


HER 


Ermiiiois ‘signifies a field or, and the pow- 
dering sable. 

Pean, b a field sable, and the powderings 
or. 

V Vnir, is of two descriptions: if it consists of 
argent and anore it is sofficient to say vair, but 
^ U'lt ui compounded of any other oolonrs, it is 
nsqlil to say vairy of the colonrs adopted. See 

10 is blazoned potent-coonter potent, 
and the colonm amnt and azure. 

Doublings, of furs, were anciently, and are 
^ at present used for the linings of the robes and 
mantles, of senators, consuls, and kings. 

Thebordureis eztendedtoa great variety, 
as (fig. n.) gules a bordor^ or; (fig. 12), a 
bordure indented, argent; (ng. 13) a bordure 
counter compone, argent and gules. » 

- The bordure is^erally one-sixth part of the 
breadth of the shield, and is ingrailed, indent- 
ed, charged, componed, and countered. If the 
inner line of the bordure is strait and the latter 
plain, the colour of the bordure alone is nomed 
in blazoning ; if it is charged with parts of 
plants or flowers, it is described as verdoy of 
trefoils. If it consists of ermines, vair, or 
vairy, or any of the fars,the heralds say purilew 
of ermines. When charged with martlets, 

. charged with an enaluron of martlets. 

The label is the first of the distinctive marks 


aud extremes, the middle is the exact middle jf 
the chief beNreen the two extremek ; the tw j 
superior extreme points occupy die comers of 
the chief part of fim eScocheon, and are termed 
the dexter and sinister. The inferidr points 
are at the base, and of them tliere are middle 
and remote,^ (see fig. 23) in which' A ia the dex- 
ter chief point; B, tlie precise middle chief; C, 
the sinister chief ; D, the honour point ; E, the 
fess point; F, thrnombril point; G, the dexter 
base ; H, the dexter middle base ; 1, the smis- 
te'r base point. An abatement is a casual mark 
annexed to coat armour, Which announces some 
dishonourable act of the bearer. Abatements 
consist of diminution and reversing, the first is 
the blemishing of some particular point of the 
escochoon by sanguine and tonne, which are 
stains : were the metals used they would be 
considered additions of honour. See fig.^24. 

Augmentations are additional chotges borne 
on an escocheon, a cantgijBDr chief, and given 
osj^rticnlar marks of honour. See fig. 26. . 

Escocheons are either of one or more tinc- 
tures ; of those of more than one, that is said to 
be predominant, when some one metal colour 
or fiir is supposed to be spread over the whole 
surface orthee.scoGheon, which is termed the 
field, or shield; in such as have more than 
one tincture, the field and charge must be ob- 
served. 


of the brandies of a family and is borne by 
the eldest son during the life of his father (see 
fij[. lA) The second son bears a crescent, the 
third a mullet, the fourth a martlet, the fifth an 
annulet, the sixth a fleur-de-lis, the seventh a 
rose, the eighth a cross moline, and the ninth a 
doobilc qnAtmfoiL See figs. 15, 16, 17, 18, 19, 
96 . 21 ,^ 

la the second bouse, the first son bears a 
orescent charged with a label during his father’s 
life only ; the second son, of the same house, a 
crescent charged with another crescent; the 
third, a crescent chaiged with a mullet ; the 
fourth, a crescent charged with a martlet ; the 
fifth, a crescent charged with an annulet ; and 
the sixth, a crescent charged with a fleur- 
de-lis. 

The Imullet, which is the difierence of the 
rtiird bouse, is thus chanmd : the first son, with 
a label during the life of his father; the second 
with a crescent ; the third, with a mullet ; the 
fourth With a martlet ; the fifth, with an an- 
■olet : and the sixtii, a flenr-de-lio. 

The martlet, annulet, and fleur-de-lis, the 
diflferences of the fourth, fifth, and sixth honses, 
are chaiged for distirotions similar to the 
mallet 

The danffhters of families are iiemiitfed to 
bear their fatlier*rann8, with the same distinc- 
tions used by foem. 

The shield, or escocheon, the mantle, the 
helmet, and crest, are the several parts of arms 
Whjich compose an achievement Accidents in 
the eacooheoD, are points and abatemenie; 
^the former are |4aces in the shield named ac- 
eording to i^ieir pprition in the middle, or re- 
mote, the middlegre near the centre. ' llie fess 
pc^ ii foe centre of foe escocheon. The ho- 
aeir point is in a direct line above ft, and the 
•BOmbnl is next below it Remote points are 
plaised at st^ greaCligjfdistances from the fess 
point some of which tune superior and others 
laAnor; the former occupy the upper part of 
foe escocheon, and of those there are middlei 


The charge is that which possesses the field, 
whether natural, artificial, vegetable or sensi- 
tive, and^ may be placed throiigliont the sii- 
perfices, or in some particular part of the 
escocheon. 

'Ordinaries consist of lines variously drawn, 
'fhe properties of them depend upon their de- 
viations from a right line. Those are termed en- 
grailed, invected, waved, crenelle, or embat- 
tled, nebiile, indented, and dancette. (See fig. 
2r.) Of these, and straiglit lines, honourable 
ordinaries, abatements, and rewaids of honour 
are composed. 

The honourable ordinaries are the cross, 
chiet^ fess. barr, pale, chevron, bend, saltier, 
and escocheon. 

The cross occupies the fifth part of the 
escocheon ; if charged, the third ; and is borne 
engrailed, invected, wavey, &o. between ^ a 
charge, aud cha^d as the rest of foe ordinaries 
are. (See fig. 28.) Argent a cross sable. 

The chief is peculiar to those who have -oli- 
tained it by extraordinary merit : it contains 
one third part of the escocheou in depth, and 
is divided into a fillet, which inclodes a fourth 
part of foe chiefi and if placed in the chief point 
(See ^ 29.) Or, a chief goles. 

The fess is aitiiated in the centre of tlie 
shield, and contains in breadth the third pt<t 
of foe esoocheon, (filee fig. 80. Azure a fesik 
or.) The bar differs from the fess only as ir 
is not foe fitfo part of the shield. It is divided 
into the closet, ora moiety of the bay.; and the 
barolet, or half the clofet 

The pale contains foe third part of foe rs- 
cocheon, and is divided into a pallet, or one 
half of ti)e pale. An endorse is the fourth part 
of a p^,4ind is not used but when the pale is 
betwm two of them. If the pale is upon an 
animal, ft is nsoal to say, he iadebrnsed with 
the pale, if the beast is on the pale, he is 
snppoiied of tlid pale. (Seefig^l.) Oules a 
pale, or. 

The chevron resembles foe rafters of a honse. 
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ftnd occnpies (he fiftli part of the field, and ia 
divided into the chevronel, tvhicli containa half 
the chevron; and a couple close, (be fonrtli 
part of the chevron. Those are not home bat 
in pains, unless there is a chevron between 
them. (See fig. 32.) Oule^ a chevron ament. 

The bend contains the fifth port of the field 
in breadth when not obar|»d ; when chaived, 
the third; and is divided into the benatet, 
which is limited to the sixth part of the shield ; 
into a garter, the moiety of a hend ; into a cost, 
the fourth part of a bend ; and a riband, the 
half of a cost (See fig. 33.) Or, a bend azure. 

There is, besides, the bend sinister 





sinister chief to the dexter base. This » di* 
vided into the scrape, half the bend ; and fiie 
battune, the fourth part of the bend, the most 
common badge of illegitimacy. (See fig. 34.) 
Gules, a battune argent 
The saltire con&na the fifth part of the 
shield ; if charged, ^e third. This object re- 
resents an ancient description of scaling 


uore , gottite d eao, dropi of water, aigen^, 
aepoiL or sable, drops of pitch and iron The 
form of each is the same. The bloody hand la 
the wpropriate mark of a baronet 


Of the various auimala used, the lion is the 
most honourable : and all quadnipeda m cou- 
aidered more so than the bearinn of fishea or 
fowls, particularly the males. The lion ia bonie 
rampant (see fig. 46.) arrcnt, a fibn rampaot 
sable ; and passant, (see fig. 46.) or, a lion pas- 
sant sable, in chief three piles of the second. 
Ports of the lio%are also generally adopted. 
(See fig. 47.) Awent, a lion’s head erazed vert. 
The varieties of bea^ and their parts are ez-j 
tnsmely common, and cannot possibly be « 


cified in an article so brief as the present (S 
fig. 48.) Gules, talbot passant, «r, a ch 
ermine.^ All animals which are quaaru| 
and •oviparous, may be borne. (See fig. 
Azure a tortoise erect, or. Fowls of every 
description are to be represented in the natural 
acts of standing or flying : those that are either 
whole footed, or have their feet divided, and 


...V WM..,. w. .VD. ww W.VUB, 0UV1IIM Iireiilwcicu • 

is borne eorrailed, wavy, &c. &c. (See fig. 35.) the cock, and all birds of prey, must be called 
Sable, a saltire embattled, counter embattled, ' armed, and the arming or membering of them 
urgent: Is to hie of a dilTerent colonr from the fowl or 

An inescocheon consists of the fifth part of bird: in the blazoning of fowls which make 
the field, and is to be placed in the fess point much nae of tiieir wings, if they are not ex- 
Those who marry an heiress bear her arms on hibited spread, they must be termed close. The 
an escocheon of pretence. (See fig. 36.) Ermine, parts and members are generally borne both 
an inescocheon gulea conped and erazed. and that on or between 

^ The pile is an ordinary, in form like a wedge ; any of the honourable ordinariea Birds are 
IS an ancient addition to armoury, and adopted considered a more noble bearing tlmn fish. (See 
from the pointed instrument used to secure fig. M.) Ermine, an eagle displayed gnlea 
foundations on marshy gronnda (See fig. 37.) Fishei are borne in many positions, directly 
A^re, a pile ermine. ^ upright, embowed, extended, and indorsed. 

Partitions are such in which there is no fine- and snrmounting each other, fretted and tri- 
ture from metal, colonr, or fur predominatiog ungle. (See fig. 51.) ^ure, three trouts fretted 
in them, nnd are foraied of various lines of par- in triangle aigent Those upright, widi fins, 
tition, often cansinz ^ counter-changing and were anciently termed in blazoning hanriant, 
transmutetion. This kind of bearing may be signifying the act of respiration, to accomplish 
engrailed, &c. (See fig. 38. Plate XXI IjParted which fish frequently rise to the surface for 
per pale, aigcnt and gulea ^ ^ ^ fresh air; when borne transverse, or swimming. 

An exRinple of counterchanires is given in they were called in blazoning naiant Fishes 
fig. 39. Or, across ijer ;»le, ^es and sable, are borne in part, and on or between any of 
Another of ordinaries joined is shewn in fig. the hononrable ordinariea 
40. Gules on a chevron argent, tlynee hart. There are, besides, animals or monsters, 
gemells aable. (See fig. 69.) Argent, a dragon’s head erazea 

Tfie artificial objects used in heraldry are vert, holding in bis month a sinioter haad, 
very nomerouv, and for too much so forenn- cooped at the wrist, gales, 
ineration ; they express ensigns of dignity, both ^ich are the peculiarities which distinguish 
spiritual and temporal, the liberal and mechnni- the shield within the boundaries of its siimce. 
cal profewioDs, and military and naval acts. We riiall now jiroceed to treat of the helmet, 

and shew how it is placed in various cases, 
Military figures are equally usual, and con- on the shield, above the coronet, and in others 
Rist of castles, battering rams, daggers, spears, without (he latter symbol of rank which eqoally 
8tc. &c. marks the gradation of title with the helmet 

Common charges are composed of olyects The crown or coronet is more ancient than the 
natural or artificial ; celestial are borne single, helmet and was invented as a testimony of 
upon or between any of the honourable ordi- trinmim and victory ; the radiated crown was 

B &ud then three are the nsnal number, assigned to emperors; but the coronet with 
,4S») Diamond, a fess ermine, between peans on tho circle, and foliage intervening, 
'ereents topaz. was not used in heraldry more than 300 years 

Under the article of vegetables are included past (See fig, 63—66) (he coronet of a Duke, 
trees, plants, leaves, flowers, and fruits. An* Marqou, Earl, Viscount, and Baron ; besides 
illustration IS given in fig. 43. Vert, five fig* ducaJ, maral, naval, civic, celestial, ciistittiti 
leaves in saltier. valary, &c. V • 

Vmioos parts of the hnman iSty and tlie The helmet was worn in battle, aad at 
Wood are borne in heraldry., (iSihfigfig. 44.) tournaments, both for use and distinction. 
Argent, goutte do sang. These are^ however. Since the invention of fire arms it has blbn 
selaom borne alone, but upon or with some of nearly confined to heraldic purposes. Hia 
the ordinaries. Goutte de «ang only, always manner of placing them on shields is shewn in 
signines gnle^ gontte de larmes, drops of tears figs. 67, 68, 59. Those 'right in front, inany 
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bara^ to sovereigns ; those nearly in profile to 
peers ; when front and open, to banmets and 
knights; in profile close, to esquires and 
gentlemen. 

The wreath is a roll of silk, of two colours 
bla2ooed on the shield, and laid on the helmet 
as a support to the crest See fig. 60. 

llie crest is the most elevated part of the 
armour of the head, and is said to be derived 
from crista, or cocks-comb. The original use 
appears to have been a protection from the 
edge of the sword, when aimed at the upper 
part of the skull. Owillim asserts, that the 
crest, or cognizance, should possess the highest 
place next to the mantle, yet so as to permit Uie 
interposition of a scroll, wreath, chapeau, or 
crown. The knights who celebrated justs wore 
plumes, of the heron and ostrich feathers, with 
crests of various materials, which were altered 
at pleasure. They are of great antiquity, and 
were of superior honour, as no person was ad- 
mitted to tilt at a just till he had given proof of 
his noble descent, and they were limited to 
those only, fsee fig. 61) w'hich exhibits a crest 
on the wreath. 

The mantle is the drapery that is thrown 
around a coat of arras: it is uoubled, or lined 
throughout by one of the furs. 

Supporters are figures by tlie side of a shield, 
appearing as if they actually held it erect. 
(See fig. 62.) In England supporters are confined 
to peers, and knights of the four orders and 
proxies of the princes of the blood royal, at 
installations, except by an especial grant from 
the Sovereign. 

HERALDS. Tlie heralds, which are six in 
number, are distinguished by the names of 
Richmond, Lancaster, Chester, Windsor, 
Somerset, and York, and are all equal in de- 
gree, only preceding according to tlie seniority 
of their creation. 

HERB, in botany, is tliat part of the plant 
which rises from the root, and is terminated by 
the fructification. It comprehends tiie trunk 
and stem : the leaves ; the fulcra, or supports ; 
and the buds, or,^ as they are sometimes de- 
nominated, the winte.' quarters of the future 
vegetable. 

HERBACEOUS plants, in botany, are those 
which have succulent stems that die down to 
the ground every year ; those are annual that 
perish every year ; biennial, which subsist by 
the roots two years ; perennial, which are per- 
petuated by their roots for a series of years. 

HERCULES, in astronomy, a constellation 
of the northern hemisphere. 

HEREDITAMENTS, all such things im- 
moveable, whether corporeal or incorporeal, as 
a man may leave to him and his heirs, by way 
of inheritance ; or which not being otherwise 
devised, naturally descend to him who is next 
heir of blood, and not to an executor or ad- 
ministrator, as chattels do. Hereditaments are 
of two kiiKis, corporeal and incorporeal. Cor- 
poreal hereditaments consist wholly of sub- 
stantial and permanent objects, all which may 
be compreheqded under the general denomina- 
tion of land only, ^'incorporeal hereditaments 
are not the object of sensation, are creatures of 
the mind, and exist only in contemplation. 
Tney are principally of, ten sorts, viz-, advow- 
sons, UtJies, commo^/ways, offices, dignities, 
franchises, presents, and rents. 
HERMAPHRODITE^ a term formerly ap- 


plied exclusively to signify a human creature 
possessed of both sexes. The term is now 
applied to other animals, and to plante. It is 
now well known there is no such thing as an 
hermaphrodite in the human species. Jn most 
species of animals, the production of hermaph- 
rodites appears to be the effect of chance ; out 
in the black cattle it seems to be an established 
principfe of their pr^agation. It is a well 
known fact, and, as far as has yet been dis- 
o6vered, appears to be universal, that when a 
cow brings forth two calves, one of them a 
bull, knd tlie other a cow to appearance, the 
cow is unfit for propagation, but the bull-calf 
becomes a very proper bull. They are known 
not to breed ; they do not show the least in- 
clination for the bull, nor does tlie bull ever 
take the least notice of them. Among the 
country people in England, this kind of calf is 
called a free-marfin ; and this singularity is just 
us well known among the farmern as eitlier 
cow or bull. When they are preserved, it is 
for the purposes of an ox or spayed heifer ; viz. 
to yoke wim the oxen, or fatten for the table. 

HERMETIC A L seal, qmong chemists, a 
method of stopping glass-vessels, used in 
chemical operations, so closely, that the most 
subtile spirit cannot escape through them. It 
is commonly done by heating the neck of the 
vessel in a flame, till ready to melt, and then 
twisting it close together with a pair of pincers. 

IIERNANDIA, in botany, a genus of the 
nioncecia triandria class and order. Natural 
ordei* of tricoccs. Lauri, Jussieu. Ess. char, 
male, calyx tiiree-partcd ; corolla three-petaled : 
female, calyx truncate, quite entire'; corolla 
six-petaled ; drupe liollow, with an open mouth, 
and a iiioveahle miclciis. There are two species. 
H. soiiora, whistling hernandia ; and H. ovigira. 
cgg-firiiited hernandia. 

HERNIARIA, rupture-wort, a genus of the 
nentandria digynia class and order of plants. 
Natural order of holoracem. Amaranth!, 
Jussieu. Calyx live-parted ; corolla none ; 
stamina five, barren, besides the fertile ones ; 
capsule one-seeded. There are four species. 
HERON. See Ardea. 

HERRING. See Clupea. 

HESPERlDiE, the 19tli order in Linnaeus’s 
Fragments of a natural method, consisting of 
five genera, among which are tlie caryophylhis 
cr clove-tree ; and the myrtiis, myrtle ; allspice 
or pimento. The plants of this order are of 
the shrub and tree-kind, and chiefly ever-green. 

HESPERIS, rochet or dames' vto/e/, a genus 
of the tetradynamia siliqiiosa class and order of 
plants. Natural order of siliquosse. Criici- 
forines, Toarnefort Crucifeno, Jussieu. Petals 
bent obliquely; a gland within the sliorter 
stamens: siliqna stiff; stigma .with a forked 
base, and converging tip ; calyx closed. There 
arc seven species. 

HETEROGENEOL'S, or heterogeneal, 
something that consists of parts of dissimilar 
kinds, in opposition to homogeneous. 

Heterogeneous, in mechanics, such bodies 
wh^ density is unequal in different parts of 
their bulk ; or they are such whose gravities in 
different parts are not proportionable to the 
bulks 'thereof. 

Heterogeneous mjmlities, ar^ those which 
are of such differqnt kinds, as that one of them 
taken any number of times, never equals or 
exceeds the other. 
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liETEROSGIT. See Geography. 
HEUGHERA, in hotony, a genua of the 
pentundria digynia class of plants, the corolla 
whereof consists of five petals ; the Ihiit is an 
ovoto-accuminated capsule ; semibifid,^ termi- 
natiquE in two reflex points, and containing two 
cells. There are two species. 

HEXACHORD, ih ancient music, a con- 
cord called by the modems a sixth. 

HEXAEDRON, or hemftedron, one of the 
five regular or Platonic bodies ; being indeed 
(he same as the cube ; and is so called igroin its 
having 6 faces. — ^The square of the side or edge 
of a hexahedron, is one third of the square of 
the diameter of the circumscribing sphere ; and 
hence the diameter of a sphere is to the side of 
its inscribed hexahedron, as s/3 to 1. 

^ HEXAGON, in geometry, a figure of six 
sides and angles ; and if these sides and angles 
4)6 equal it is called a regular hexagon. The 
side of every regular hexagon, inscribed in a 
circle, is equal in length to the radius of tliat 
circle. Hence, it is easy, by laying oif the 
mdins six times upon the circumference, to 
inscribe on hexagon in a circle. See Geo- 
metry. 

Hexagon, in fortification, is a place defended 
by six bastions. 

HF2XAGYN1A, in botany, the name of an 
order of plants, consisting of those which, 
besides their classical character, have their 
flowers furnished with six styles. 

HEXAMETER, in ancient poetry, a kind cf 
verse consisting of six feet; tlie first four of 
which may be indi (Terentiy, either H[>ondees or 
dactyls ; the fifth is pncrally a dactyl, and the 
sixth always a spondee. Such is tlic following 
verse of Horace : 

1 2 3 4 5 6 

AiU protdesse vo\hmt, atd\deUi\ctare po\eltP, 

HEXANDRTA, in botany, a class of 
plants, the sixth in order, comprehending all 
those plants which have hermaiihrodite flowers, 
and six stamina in each. 

IIIBTSGUS, Syrian mallow ^ a genus of the 
polyaiidria order, in tlie nionadelphia class of 
plants, and in the natural method ranking under 
the 3^1) order, coliiirmiferae. The calyx is 
double^ the exterior one polyphyllous, the cap- 
sule qiiinquelocnlar and polysperiiious. Of this 
genus there are numerous species. 

HIDES, tlie skins of beasts ; but is particu- 
larly applied to those of large cattle, as bullocks, 
cows, biiflhioes, horses, &c. Raw or green 
hide, is that which has not undergone any pre- 
aratioii. There are also hides dried in the 
air. Salted hide, is a green hide seasoned 
with sea salt and alum, or salt-petre, to prevent 
its corruption. See Tanning and Currying. 

HIDE qf land^ was such a quantity of land 
as might be plowed with one plough within the 
compass of a year, or so much as would main- 
tain a family ; some call it 60, some SO and 
some 100 acres. 

HIERACIUM, hawhweed, a genus of the 
pol /gamia lequalis order in tlic syogenesia class 
of plants, and in the natural method ranking 
uiKlcr the 49th order, compositas. The recep- 
tacle is naked, the calyx imbricated and ovate: 
the pappus simple and sessile. There are 55 
species. 

HIEROGLYPHICS, in antiquity, mystical 
characters, oi symbols, in use among the 


Egypl^pa, and (hat aa well In their writioga «• 
inscriptions; being the figures o^arions auimala, 
the parts of human bodies, an4r mechanical in- 
struments. 

Hieroglyphics, seem to have had their 
origin in tlie relation which, by the laws of 
creation, exists between thinn niitoraly or ma-^ 
terial, spiritoal, or morel, and diving. 

The meaning of a few of these hierogiyphica 
has been preserved by ancient writers. Thus 
we are told they represented tlie ^preme 
Deity by a serpent with the head of a hawk. 
The hawk itself was the hieroglyphic of Osiris ; 
the river-horse, of Typhon \ the dog, ofMercuiY; 
the cat, of the moon, or Diana ; the beetle, of a 
courageous warrior : a new-born cJiild, of the 
rising sun ; and tlie like. 

HJGH\VAY,a public passa^ for the king’s 
people; whence it m called the Icing’s highway. 

It seems that anciently there were but four 
highways in England which were free and 
common to all the king’s subjects, and through 
which they might pass without any toll, unless 
there were a particular consideration for it. 

There are three kinds of ways, a foot-way, 
a pack and prime way, which is both a horse 
and^ foot way, and a cart way, which contains 
the*other two. A river, common to all men, 
may also be called the king’s highway ; and 
that nuisances in any suCh ways are ppnisbable 
by indictment 

If passengers have used, time out of mind, 
where the roads are bad, to go by oiitlefs on 
the land adjoining to a liighway in an open 
field, such outlets are parcels of the highway ; 
and, thereiore, if they are sown with corn, and 
the track is foundrous, the king’s subjects may 
go npon the corn. 

By die comnioo law, the general charge of 
repairing all highways lies on the occupiers of 
the lands in (he parish wherein they are. But 
it is said tliat the tenants of the lands adjoining 
are bound to scour their ditches. 

Particular persons may^ be burdened with 
the general charge of repairing a highway, in 
two cases ; in respect of an inclosure, or by pre- 
scription. As wnere the owner of lands not 
inclosed, next adjoining to the highway, incloses 
his lands on both sides thereof. JBut in all 
cases, whether a private person be bound to 
repair a highway by inclosure or prescription, 
tlie parish cannot take the advantage of it on 
the general issue, but must plead it specially. 

At common law, it is said that all the country 
ought to make good the reparations of a high- 
way, wh^re no particular persons are bound to 
do it ; because tne whole county have their ease 
and passage by the said way. 

By the ancient common law, villages are to 
repair their highways, and may be punished for 
their decay; and, if any do injnry to, or 
straighten the highwi^', he is punishable in the 
Kiiiips Bench, or before the justices of peace 
in the court lect, &c Destroying any public 
turnpike-gate, or the rails or fences thereto be- 
longing, sulyects the offender to hard labour 
for three months, or to tngnspcrtfitioD for seven 
years. 

Eve^ justice of the peace, by the statute, 
upon his own view, or ou oath made to him by 
the surveyor, may make presentment of roads 
being out of repair ; and, thereupon, like pro-* 
cess shall be issued as upon indictment 

HIGH wafer, the state of the tides when 
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they have flowed to the greatest height, or 
rather when they have ceased to flow. At this 
height the tides remain from 16 to 30 minutes 
before they begin to ebb again. 

Hind, n female stag. See Cervus. 

HINGES, the joints on which gates, doors, 
^lids, Hflds of tables, &c. hang and turn in opeo- 
ii^, shotting, or folding ; they are made either 
ofiron or brass, are of dilferent forms and uses, 
and are named accordingly. ^ 

HIP, in the materia medica,ihe fruit of the 
dog rose or wild briar. 

HIPPIA, a genus of the polygamia neces- 
snria order, in the syngcnesia class of plants, 
'rhere are three species, shrubs of the East 
Indies and the Cape. 

HIPPO BOSGA, a genus of insects of the 
order diptera. The generic character is, iROuth 
furnished with a bivalve, cvlindric, obtuse, 
nutant snout ; body d^ressed ; feet fnmisbed 
with several claws. This is not an extensive 
genus; the European hippobosew, scarcely af- 
fording more than five or six distinct species. 
Of these the most familiar is the hippobosca 
equina or horse-fly so troublesome to those 
animals, as well as to cattle, during the decline 
of summer, by i^s irritating motion, and bjr the 
piin^ot pain which its proboscis excites while 
in the act of suction. In size it varies in dif- 
ferent districts, and seems to be largest in the 
southern climates. 

HIPPOPOTAMUS, a genus of quadrupeds 
of the order of bellum. The generic character 
is, the front teeth of the upper jaw are four, 
and placed in pairs ; those of the lower jaw are 
prominent, and the intermediate ones are pro- 
truded forward ; the canine teeth are single, 
and obliquely tnincated; the teats are only two, 
and placed near the groin. It is a native of 
the warmer regions of the globe, and is chiefly 
found in the middle parts of Africa, inhabiting 
large rivers, and especially such as run through 
countries overshadowed by large forests ; walk- 
ing about at the bottom, and raising itself at 
intervals to the surface, for the purpose of re- 
spiration. By night' it quits its waterv re- 
sidence, to graze in the neighbouring plains, 
devouring great quantities of herbage, destroy- 
ing the more tender kind of trees and other 
vegetables. It is sometiaies seen even in the 
sea, at some distance fiom the mouths of rivers, 
but tliis is supposed to be merely for the pur- 
pose of exercise ; for it will not even drink salt 
water, and does pot pr^ on fish, or indeed liv 
on any kind of animal food. The general 
of the hippopotamus seems to be nearly equal 
to that or the rhinoceros, and it is sometimes 
even superior. Its form is highly uncoatli ; the 
body being extremely large, tat, and round* 
the tegs very short and thick ; the bead verv 
large ; the nioath extremely wide, and the teeth 
of vast strenjgth and size, more particalarly tlie 
tusks or camne tf eth of the lower jaw, which 
are of a curved form : they sometimes measure 
more than two feet in length, and weigh up- 
wards of six pounds each. The whole animal 
is ^vered witn shqyt hair, which is much more 
thmly set on the under parts than on the upper, 
llie bippopotamns when just emerged from the 
water appears of a palish-brown, or mouse 
oolonr, with a blnei^or slate coloured cast on 
the upper parts \ andme bellv is flesh coloured, 
the skin appearing through the hair. Its voice 

a peculiar kind of interrupted roar, between 


that of a bull and the braying of an elepbaat 
When on land it moves in a slow and ankward 
manner ; but if pursued, can run with consider- 
able spefld, andTdirectly plunging into the water 
sinks to the bottom and pnnraes its pitegress 
beneath. It is capable, notwithstaoiduw its 
great bulk, of swimming very swiftly. Some- 
times hippopotami are seen going in herds, or 
companies, to tlie distance of some miles from 
the bank of a riverin quest of food. If wounded 
iirthe water they become furious, and are said 
to atteik the boats or canoes whence the iqjory 

roceeded, and either overturn or sink them by 

iting out laige pieces from the bottom. ^ The 
hippopotamns sleeps in the small reedy islets 
which are found here and there in the rivers it 
frequents. In such spots it also brings forth its 
young; having only one at a birth, which it 
nurses with great care for a considerable time. 
The young is capable of • being tamed, and we 
are assured by Belon that he saw one so gentle 
as to shew no inclination to escape, or to do 
any kind of mischief when let out of the stable 
in which it was kept 

These animals are said to be most success - 
fully taken by preparing pitfalls for them, pf 
laige size, near the rivers. They are also oc- 
casionally shot, or killed with harpoons. Their 
flesh is reckoned good by the Africans, and the 
fat is said to be a flne kind of lard. But it is 
chiefly on account of the teeth, and more par- 
ticularly of the tasks, that this animal is killed; 
their hardness being superior to tliat of ivory, 
at the same time that they are not so subject to 
become yellow, for which reason they are much 
used by the dentists. 

HIPPURIS, mare's tail, a genus of the mono- 
gynia order, in the monandria class of plants, 
and in tlie natural method ranking under the 
15th order, iniindatm. There are three species, 
one a native of Britain, and which grows in 
ditches and stagnant waters. 

HIRUDO, the keck, a genns of insects be- 
longing to the order of vermes intestina. The 
body moves either fonvard or backward. There 
are 17 species, principally distinguished by 
their colour The most remarkable are the 
following: 

1. The nutdidnalis, or medicinal leech, the 
form of which is well known, grows to the 
length of two or diree inches. The body is of 
a blackish-brown colour, marked on the back 
widi six yellow spots, and hedged with a yellow 
line on each side ; but both tlie spots and the 
lines grow faint, and almost disappear at some 
seasons. The head is smaller than the tail, 
which fixes itself very finnly^ to any thing the 
cfeatnro pleases. It is viviparons, and pro- 
duces but one young at a time, which is in the 
month of July. It is an inhabitant of clear rati- 
ning waters, and is weU known for its use in 
bleeding. 

2. The sanguisttga, or liorse-leech, is larger 
than the former. Its skin is smooth and glossy ; 
the body is depressed, the back is dusky ; and 
the belly is of a yellowish-green, having a yel- 
low lateral maigin. It inhabits stagnant waters. 

3. The geomeira, or geometrical leech, 
grows to an inch and a half in length : and has 
a smooth and gtessy skin of a dusky-brown 
colour, but in some seasons greenish spotted 
with white. Its tpU remarkably broad ; and 
it holds as firmly by it ns by tlie head. 11 is 
common on stones in shallow running waters 
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and if often found on trout and other fish after the second of the swallow kind that appears hi 
the agawning season. ■ our coon^. ^ Tb^y^begin^ to appear aooat the 
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the sentiments of virtne. In the first of these HIVE, in countrjr afTairs, a convenient le- 
views we find history has a great advantage ceptacle for bees. See Apis. 
over every work of fiction ; for we consider it IlOAHSENESS. See Mbdicine. 

as the voice of truth. The second has been HODMAN, an appellation given to a young 

aptly illustrated by Bolingbroke, who observes, student admitted into Christ’s College, Oxford, 
that “He who sfudies nisfory as lie would from Westminste r-school. 
philosophy, will distinguish and collect certain HOB, a husbandman’s tool, somewhat like 
•general principles and rules of life and conduct, a cooper’s adze to cut hp weeds in gardeitr. 
which always must be true, because they are fields, &c. 

conformable to the invariable nature of things ; HOEING, in the new husbandry, is the 
and by doing so he will soon form to hiinselt'a breaking or dividing the soil by tillage while 
general system of etliics and politics on the the corn or other plants are growing thereon, 
surest foundations, on the trial of these priori- It difi'ers from common tillage in the time of 
pies and rules in all ages, and on the contirma* performing it ; and it is much more beneficial 
tion of them by universal experience.” And to the crops than any other tillage. This sort 
the Miird is still more evident, from the very of tillage is performed various ways, and by 
in which characters and events are seen means of difl'erent instruments, 
in it. Fame is found just to the dead, however HOG. See S US. 

partial to the living. HOGSHEAD, in commerce, a measnre of 

111 regard to wriat is necessary or useful to capacity, containing sixty-three gallons, 
be known previous to the study of history, it is llOLCUS, Indian millet or corn ; a genus of 
proper to observe, that it must be taken in very the moiioecia order, in the polygamia class of 
difl'erent degrees of extent, according to the plants; and in the natural methou ranking under 
views with which history is read ; and these the 4tli order, gramina. The male calyx is a 
depend very much upon the age and situation bivalved glume ; there is no corolla, but three 
of the person who applies to it. But whoever stamina. Of this genus there are fifteen species, 
proposes to study history scienfifically, must two of which arc natives of Britain, 
come to the reading of it furnished with the HOLD, that part of a ship which lies be- 
first principles of certain sciences. If not the tween the keelson and the lower deck ; in which, 
knowledp, at least a general idea of the priri- divided by bulk beads, are the steward’s room, 
ciples of human nature, will be an excellent powder-room, bread-room, and tiie boat-swain’s 
g ide to us in judging of the consistency of and carpenter’s store-rooms. In a merchant- 
human characters, and of what is witliin and man, all the goods and lading in general, are 
what is without the reach of human powers, stowed in the liold. 

Philosophical knowledge, in general, will t HOLLAND, in commerce, a fine and close 
found of the most extensive use to all persons kind of linen, so called from its being first manu- 
wlio would examine with accifiracy the acliieve- factiired in Holland, 
ments of ancient nations in peace or war, or HOLLY. See Ilex. 
who would thoroughly weigh the accounts of HOLOGENTH US. Holocentrns, a genus 
any thing in which the powers of nature are of the order thoracici ; the generic character is, 
employed. But those sciences which are of habit of the genus perca ; gill-covers scaly, ser- 
thc moat constant and general use are geogra- rated, and aenleated ; scales in most species, 
phy and chronology. hard and rough. There are about thirty-five 

To enumerate all the modern compilations species, 
of ancient history which may lie serviceable to HOLOSTOUM, a genus of the trigynia 
those who cannot make their searches in the order, in the triandria class of plants, and in 
original authors would be endless. ’I'liat of the natural method ranking under the 22d order, 
Uollin must not be passed over. The most raryophyllei. The calyx is pentaphylloiis ; the 
complete body of history, however, ancient and petals five; the capsule unilocular, and nearly 
nioderri, is the Universal ; which has references cylindrical, opening at top. There are five 
to the original wrif.-^rs for almost every para- ppecies. 

graph of information. Gillies and Mitford liave HOM ALIUM, a genus of the class and order 
written Histories of' (jircece, and lluuke is by polyandria tri^nia. The calyx is six or seven- 
far the most preferable among the compilers of p.:rted : corolla six or seven-petallcd : stamina, 
the Roman history. in three bodies ; pcricarpiuin, one-celled, 

Let it be remembered that in (his country, it many-seeded : there are two species, a tree of 
is an indispensable duty of every man of liberal Jamaica, and a shrub of Guiana, 
birth, to be acquainted in a certain degree with ^ 1 lOMICIDE, properly so called, is the kill- 
tlie science of politics. Hi.st'iry is the school of ing of a man by a man. Of ibis there are 
politics; it unfolds to Qs the springs of hiimaii several species, as homicide sclf-deiencc, 
afl'uirs ; the causes of the ri.se, grandenr, revolu- homicide by misadventure, justifiable homicide, 
tioris, and fall of empires. It points out the manslaiightei, chance-medley, and murder, 
reciprocal influence of government and of na- Homicide by self-defence. Homicide se de- 
tional uiHiiners : it dissipates prejudices, non- fendendo, or in a man’s o*vn defence, seems to 
rislies the love of our countr^y, and directs to be, where one has no other possible means of 
the best means of improvement It illustrates preserving his life from one who combats with 
equally the bleasings^^f political union and the him on a sudden quarrel, and kills the person 
miseries of faction. * ^ by whom he is reduced to such inevitable ne- 

HITOH, in the sea-Iaognage, is to catch hold cessity.^ 
of any thing with a hook or rope, and by this Homicide by misadventure, is where a man 
means to hold it fast : tbis when a boatis to be in doing a lawful act without any intent of hurt, 
hoisted in, the sailorf^ay, hitch the tackles anfortuuately chances to kill another, aa where 
into the ring-bolts of the boat. a iahnnrer being at work with a hatchet^ the 
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head thereof flies oflT, and kills one who HONEY is a vegeUble product verysimilaf 
Btanas by in its properties to sasar. It is toiind i- * 


seems clear, that neither homicide by 
misadventure, nor homicide se defendendo are 
fejoaious, because they are not accompanied 
with a felonious intent, wliich is necessary in 
evjery felony. 

Jiistiriuhle homicide. To make homicide 
jirstifiahle, it must be owingf to some iinavoid- 
ahle necessity, to which a person who kills 
another must be reduced, wiUiout any manner 
of fault in himself. 

Justifiable homicide of a public nature is 
such as is occasioned by the due execution or 
advancement of public justice. 

ManslaiJ;fhter. Homicide against the life of 
another, is cither with or without malice; that 
which is without malice is called manslaughter, 
or sometimes chance medley, by which is un- 
derstood suvh killing as happens on a sudden 
quarrel. 

The only ditfcrence between murder and 
manslaughUx is, that murder is upon malice 
aforethought, and manslaughter upon a sudden 
occasion, as if two meet togcllier, and striving 
for the wall the one kills the other, this is man- 
slaughter and felony. 

Chance or chance-nic3dley. Authors of the 
first aulliority disagree about the application of 
this word ; by some it is applied to homicide 
by misadventure, by others to manslaughter. 

Murder is the highest eriiiie against the law 
of nature, that a man is capable of committing. 

It is when a man of sound memory, end at tlie 
age of discretion, unlawfully kills another per- 
son under the King's peace with malice atore- 
tlionght, either expressed by the party, or 
implied hv the law, do as the party wounded 
or Inirt, die of the wound or hurt within a year 
and a day, the whole day on which the hurt 
was done, being reckoned the first. 

The law so far abhors all duelling in rold 
blood, that not only the principal who actually 
kills the other, hut also his seconds are guilty 
of inurdfr, whether they fought or not; and it 
is holden that the seconds of the person killed, 
are also equally guilty, in respect to the counte- 
nance which they give to their principals in the 
execution of their purpose, by accompanying 
them therein, and being ready to bear a part 
with tlioin. 

HOMOGENEOUS, or kometieneal^ an ap- 
pellation given to things, the parts of which arc 
similar or ot the same nature and properties. 

Hohugbneous Uyht, that whose ravs are all 
of one colour and degree of refrangibility, 
w ithout any mixture of others. See the article 
CoiiOUR. 

Homogeneous surds, those which have the 
same radical character, or signs, as a, and 

^ ft. See the article Surd. 

HOMOLOGOUS, in geometry, an appella- 
tion given to the corresponding sides and angles 
of similar figures, as being proportional to each 
other. 

All similar figures have their like sides 
homologous, or proportional to one another: 
their areas also are homologous, or propor- 
tional to the squares of the like sides, and their 
, solid contents are honioiogous or propjilionai 
to the cubes of the same. , 

HONE, a fine kind of whetstone, used for 
setting razors, pen-knives, and the like. 


g uantities in a number of vegetables, is collected 
y the bee, and fed upon by many insects. It 
is always formed in the flower, chiefly at the 
base of the pistil. Honey differs much in colour 
and in consistence : it contains much weeharine 
matter,^ and probably some from 

which it derives its softness and viscosity. 
Honey yields a strong liquor called Mead, 
There are two species of honey ; the one is yel- 
low, transparent, and of the consistence of tur- 
(>entine; the other white, and capable of 
assuming a solid form. These two species are 
often united. In France, a good swarm of 
bees, in two years, will yield nearlv thirty 
))ounds of honey ; and they are still more 
profitable in countries that are- covered with 
floVers the greater part of the year. The white 
or virgin honey trickles out spontaneously from 
the combs. These they break soon after they 
are made, and lay them upon hurdles or mats 
of osier, or on linen cloth, and an excellent 
white honev will fall from the combs, and grow 
hard in a short time. Afterward they nut them 
into glazed earthen pots. Honey prouiiced in 
mountainous countries is more highly flavoured 
than that in low grounds. The honey made in 
the spring is more esteemed than what is 
gathered in the summer; that of the summer 
more than that of the autumn. There is also a 
preference given to that of young swarms. 
Honey is the production of most countries ; yet 
more abundant in the island of Caiidia, and in 
the greater part of the islands of the Archi- 
pelago, than anv where else. The Sicilian 
honey seems to be imrticularly high flavoured. 
Considerable quantities of honey are produced 
by the wild bees in the woods ofNortli America. 
See Apis. 

HONOUR signifies a testimony of esteem or 
submission, expressed by words, actions, and 
exterior behaviour, by wnieh we make known 
the veneration and respect we entertain for any 
one on account of his dignity or merit ^ The 
word is also used for the esteem due to virtue, 
glory, and reputation. It is also used for virtue 
and probity tliemselves, and for an exactness 
in performing whatever we have iiromised, in 
which last sense we nse the term a man of 
/tomttr. But honour is more particularly ap- 
plied to the two different kinds of virtue ; 
bravery in men, and chastity in women. 

HONOUR, in law, is used especially for 
the more noble sort of seigniories on wliich 
other inferior lordships or manors depend, by 
performance of some custonds or services to 
those who are lords of them. 

Honour, courts of. There is a court of 
honour of earl marshal of England, &c. which 
determines disputes concerning precedency and 
points of honour. * 

Honours, military ; all armies salute 
crowned heads in the most respectful manner, 
colours and standards dropping, and officers 
saluting. Different ranks of officers are saluted 
in a dillerent mode. ^ « 

Honours of war, are stipulated terms which 
are granted to a vanquished enemy, and by 
which he is permitted to inarch out of a town, 
from a camp, or line of entrenphrneots, with all 
the insignia of military etiquette. 

HOP. See Humutris. 

HOPEA, a genus of the polyandrin order, in 
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the polyadelphia class of plants. There is only Silver................ 

one mcies, the tinctoria^ a native of Carolina. Muriatic acid.. 

HORARY ctro/e. See Globe. Sulphuric acid. 

Horary motion the earth, the arch it Oxide of iron... 

describes in the space of an hour, which is Alumina 

nearly 15 degrees, though not accurately so. Lime 

as tlie earth moves with diderent velocities, 
according to its greater or lesser distance from 
the sun. Loss.................. 
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HOtRD, in geography, a company of wan- 
dering [mople, which have no settled habitation, 
but stroD about, dwelling in waggons or under 
tents, to be ready to shift as soon as the her- 
bage, fruit, and the present province is eateu 
bare ; such are several tribes of the Tartars, 
particularly those who inhabit beyond the 
Wolga, in the kingdoms of Astracan and Bul- 
garia. 

HORDEUM, barley, a genus of the triandria- 
trigynia class of plants, the corolla whereof 
consists of two‘ valves; the inferior valve is 
angular, of anovato-acuminated figure, bellied, 
and longer than the cup, and terminates in a 
very long arista : the anterior valve is lanceo- 
lated, plane, unu smaller : the corolla serves as 
a pericarpiiini, surrounding the seed, and not 
letting it out; the seed is oblong, veotricose, 
pointed at each end, and marked with a longi- 
tudinal furrow. 

HORIZON. See Astronomy and Geo- 

ORAPlir. 

HORIZONTAL dSfa/. See DiALLiNa 
Horizontal line. See Perspective. 

Horizontal plane, that which is parallel to 
the horizon of the place, or nothing inclined 
thereto, llie business of levelling is to find 
whether two points are in the horizontal plane, 
or how much the deviation is. 

Horizontal range qf a piece of ordnance, 
is the distance at which it falls on or strikes 
the horizon, or on a horizontal plane, whatever 
is the angle of elevation or direction of the 
piece. See Gunnery. 

HORN. An animal substance, chiefly mem- 
branous, composed of coagulated albumen, with 
a little gelatin, and about half a per ceut of 

M iate of lime. But the horns of the buck 
rt are of a different nature, being inter- 
mediate between bone and horn. 

Horn is ajso a musical instrument of tlie 
wind kind, chiefly used in hunting, to animate 
the hunters and the dogs, and to call the latter 
together. The French horn is bent into a 
circle, and goes two or three times round, grow- 
ing gradually larger and wider tow'nrds tlie 
end, wliich in some horns is nine or ten inches 
over. 

Horns ^ insects, the slende r oblong bodies 
projected from the neads of those animals, and 
otherwise railed antennae or teelers. 

IJpRN ore, in mineralogy, is one of the species 
of mver ore ; its most frequent colour is pearl- 
grey, of all degrees of intensity, which borders 
sometimes on milk-white, ana sometimes ap- 
proaches to lavender and violet-blue. It passes 
also, thoqgli but rarely, into green. It is found 
massive, aisseminated. in thick membranes, in 
reamlish hollow balls ; also crystallized : siiecific 
gravity 4.8. When heated on charcoal before 
the blowjiipe, it melts quickly, and leaves a 
globnle of silvenq it is.^n fusible by the flame 
oandle ; it takes a polish by i'nciioo leJUil 
llsconstitiient parte, according to Klaprotn, are 
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It occurs in veins, and generally in their 
upper parts, and is usually accompanied with 
brown iron ochre, and with silver glance, but 
seldom with native silver and red silver ore. 

Horn stone, or Horn steen, in mineralogy, 
a species of the flint genus, divided by Werner 
into three sub-species : the splintery, the con- 
choidal, and the wood-stone. The most com- 
mon colour of the splintery horn-stone is grey ; 
it is found in veins, jn the shape of balls, in 
lime-st^ne, and forming the basis of porphyry, 
in several parts of Germany, and also in the 
Shetland islands. It appears to differ from 
quartz in containing a greater proportion of 
alumina ; when it contains a very large quantity, 
it passes into jasper. It sometimes borders on 
chalcedony and flint The l^st mill-stone, 
called French bur, is cellular-splinter hornstone. 
Conchoidal hornstone occurs in beds, accom- 
panied with agate, and is distinguished from 
the splintery by the lightness of its colours, its 
fracture, and its inferior translucency and 
hardness. 

In the wood-stone several colours occur 
toother, and it commonly exhibits coloured 
ddineations, as clouded and striped, and these 
arrange themselves in the direction of the ori- 
ginal woody texture. 

H ORN B LENDE. A sub-species of struight- 
edged aiigite. There are three varieties of 
hornblende: the common, hornblende-slate, 
and basaltic hornblende. 

1. Common hornblende. Colour, greenish- 
black, and black of other shades. Massive 
disseminated and ciystallized, in a broad, thin, 
very oblique, four-sided prism, and in a six- 
sided prism. The lateral planes of the prism 
.'ire deeply longitudinally streaked. Liisti 
.shining, pearly. Cleavage twofold and oblique 
angular. Fracture uneven. 'Hie black horn • 
blende is opaque, (be green tranalucent on the 
edges. Harder than apatite, but not so hard 
as felspar. Mountain-green streak. When 
breathed on, it yields a jieculiar smell. Diffi- 
cult !y frangible. Sp. gr. 3.2.5. It melts before 
the blowpipe, witli violent ebullition, into a 
greyLsh-bla^ coloured jglass. Its constituents 
are, 42 silica, 12 alumina, 1 1 lime,^ 2.2.5 mag- 
nesia, 30 oxide of iron, 0.25 ferruginous niun- 
ganese, and 0.75 water, with a trace of potash. 

It is an essential ingredient of the mountain 
rocks, svMiite, and greenstone, and it occurs 
frequently in granite, gneiss, &c. It is found 
abundantly in the British Islands, and on the 
Continent 

2. Hornblende-slate. Colour intennediate 
between greenish-black,^ and blackish-green. 
Massive. Lustre glistening, or pearly. Frac- 
ture straight slaty. fragments tabular. Opaque.*. 
fStreak greenish. Dii-liard Difficultly frao- 
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gible. tt Oticnn id beds ia gneiss, in Aberdeen- 
shire, Banffshire, and Argyllshire, in many 
parts sf England and Ireland,, and abundantly 
on the Continent * 

^^asaliic hombhnde, Colonr, velvetblack, 
or brownish-black. It occurs crystallized, in 
the following figures: an unequiangular six- 
sided prism; and the six-sided prism both 
variously acuminated. Lustre' pf the cleavage, 
which is double, is splendent, approaching to 

S iarly. Fracture small grained uneven, 

paqne. Rather harder than common horn- 


towing appear to be the most pmeUcaUe 
Plants may be dried by pressb^ in a box of 
sand, or witb^a hot smootMbg iron. Each of 
these has its advantages. If pressure be em 
ployed, a botanical press may be procured 
llie press is made of two smooth boards of 
hard wood, eighteen inches long, twelve broad, 
and two thick. Screws most be fixed to each 
comer wiCli nuts. If a press cannot easily be 
had, books may be employed. Nest some 
quires of unsized blotting paper must be pro- 
vided. The specimens, when taken oat of the 


into a black glass. Its constituents are, df 
silica, 36 alumina, 8 lime, 9 magnesia, 15 oxide 
of iron, and 0.5 water. It occurs imbedded in 
basalt, along with olivine and augite at Arthur’s 
Seat, near Edinburgh, in Fifeabire, and the 
Islands of Mull, Canna, Eigg, and Skye. 

HORNEST. See Vespa. 

HOROLOGY. For a description of the 
article of clock-work the reader has been re- 
ferr^ to horology^ under which it waspour in- 
tention to treat of it ; but for the sake of more 
effectually equalizing the alpliabetical^ arrange- 
ment of the work we nave resolved to introduce 
it under the article Watciiwork, which See. 

HORSE. See Equus. 

HoRSK-ifea/ers. Every person exercising 
the trade or business of a horse-dealer, must 
take out a licence from the stamp-oAice. 
Horse-dealers who shall carry on the said 
business withofR having obtained a licence 
under this act, shall be liable to be assessed 
the duties on riding-horses, and shall deliver 
lists thereof as other persons. 

HORSES. It shall he lawful for any person, 
native or foreigner, at any time to ship, lade, 
and transport by way of merchandize, horses 
into any parts beyond the seas in amity with 
his majesty, paying for each horse, mare, or 
gelding, 5s. and no more. 

No person convicted of feloniously stealing 
a horse, gelding, or mare, shall have the privi- 
lege of clergy. 1. Edw. VL c. 12. And not 
only all accessaries before such felony done, 
but also all accessaries after such felony, shall 
be deprived and put from all benefit of their 
clergy, as the principal, by 8tatute*heretofore 
made, is or ought to be. 

If a horse be stolen out of the stable, or other 
curtilage of a dwelling-houje, in the night time, 
it falls under the denomination of hniglary ; if 
in the day-time, it falls under the denomination 
of larceny from the house. Where any person 
shall ip the night-time maliciously, unlawfully 
and willingly kill or destroy any horses, sheep, 
or other cattle, of any person, every such offence 
shajl be adjudged felony, and the offender shall 
suffer as in the case of felony. 

If a man rides to an inn, where hll horse 
has eaten, the host may detain the horseiill he 
is satisfied for the eating, and without making 
any demand. 

^ HORTUS ciccus, a dry garden, an appella- 
tion given to a collection of specimens of plants, 
careiully dried and preserved. The value of 
such a collection is very evident, since a thou- 
be 




acGorate engraver would have omitted. 


EotanistiT for obtaining a hortus oiccos^ 


pa per quite dry; then place three or four sheets 
of the same paper above the plant, to imbibe 
the moisture as it is pressed out ; it is then to 
bc^put into the press. As many plants as the 
press will hold may be piled up in this manner. 
At first they ought to be pressed geotly. After 
being pressed lor twenty-four hours or so, the 
planto ought to be examined, that any leaves 
or petals which have been folded may be spread 
out, and dry sheets of paper laid over them. 
They may now be rralaced in the press, and 
a greater degree of pressure applied. The 
press ought to stand near a fire, or in the sun- 
shine. Alter remaining two days in this situa- 
tion, they should be again examined, and dry 
sheets of paper be laid over them. The pres- 
sure then ought to be considerably increased. 
'After remaining three days longer in the press, 
the plants may be taken out, and such ns are 
sufficiently dry may be put in a dry sheet of 
writing-paper. Those plants which are succu- 
lent may require more pressure, and the blossom 
paper again renewed. Plants which dry very 
quickly, ought to be pressed with considerable 
lorce when first put into the press ; and if deli- 
cate, the blossom-paper should be changed 
every day. When the stem is wooiW, it may 
be thinned with a knife, and if the flower be 
thick or globular as the thistle, one side of it 
may be cut away ; as all that is necessary, in a 
specimen, is to preserve the character of the 
class, order, genus, and species. Plants may 
be dried in a box of sand in a more expeditious 
manner, and this method preserves the colour 
of some plants better. The specimens, alter 
being pressed for ten or twelve hours, must be 
laid within a sheet of blossomjiaper. The 
box must contain an inch deep of noe dry sand, 
on which the sheet is^ to be placed, ana then 
covered with sand an inch thick ; another sheet 
may then be deposited in the same manner, 
and so on, till the box be folL The box must 
be placed uear a fire for two or three days. 
Then the sand must be carefully removed, and 
the plants examined. K not sufllciently dried, 
they may again be replaced in the same man- 
ner for a day or two. In drying plants wjth a 
hot smoothing iron, they roust be placed within 
several sheets of blotting paper, and ironed till 
they become sufficiently dry. This method 
answers best for dmng succulent and^ mucila- 
ginous plants. When properly dried,' the 
specimens should be placed in Sheets of writing- 
paper, and may be slightly fastened by making 
the top and bottom of the stalk pass throogh a 
slip o ' 

Then 
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fiesh horse-dung, or tanners bark, and covered 
with glasses to defend them from cold winds. 
According to the quantity and quality of the 
materiuls put togetner for hot-beds, the heat 
will be proportioned as to strength and dura- 
tion. Tlie place where hot-beds are^ worked 
should be open to the full sun, catching it as 
early as possible in the luorning, and having it 
■ as long as can be in the evening ; and if not 
naturally sheltered, it should be screened from 
the north and north-east winds by a hoarded 
fence or rather one of reeds, as from a solid 
fence the wind reverberates. Working of the 
dung is necessary previous to the ninking of a 
hot-bed, I. e. it should be thrown together on 
n heap, in a conical fonn ; and when it has 
taken a thorough heat, and has been smo.iking 
for two or three days, it should be turned over, 
moving the outside in, or mixing the colder parts 
with the hot. When it has taken heat again 
for two or three days, give it a second turn as 
before, and having lain the same time, it will 
be in proper order for making a good lasting 
bed mth a steady heat 

HoT-^oi»’e, in gardening, an erection for 
the culture of the tender exotics of tropical 
climates. It is generally built lower than ^ 
green-house, with double flues, and a pit in the 
middle for tanners' bark, in which, as ui a kind 
of hot-bed, tlie pots containing^ the plants are to 
be set ^ A soutn-west aspect is found to be the 
most suitable for an erection of this kind, as by 
an economical use of tlie sun's rays, much of 
the expense of heating may be saved. 

HOVERINO. Ships of 50 tons, laden with 
customable or prohibited goods, hovering on 
the coasts of this kingdom, within the limits of 
any port (and not proceeding from foreign 
parts,) may be entered by oflicers of (he cus- 
toms, who are to take an account of tlie lading, 
and to demand and take a security from the 
master, by his bond to his majesty, in such sum 
of money as shall be treble the value of such 
foreign goods then on board ; that such sliip 
shall proceed, as soon as wind and weather, and 
the condition of the siiip will permit, on her 
voyage to foreign parts. 

HOUND. See Cams. 

HOUR, Aom, in chronology, an aliquot 
part of a natural day, usually a 24fli, sometimes 
a 12th. See Astronomy, Geography, &c* 

There are diilerent lioiirs used by clirono- 
logers, astronomers, dialists, (tec. Sometimes 
hours are divided into equal and unequal. 
Equal hours are the 24th part ot* a day and 
night precisely, that is, the time wherein 15 
degrees of the equator mount above the horizon. 
I'hese are also called equinoctial hours, because 
they are measured on the equinoctial; and 
astronomical, because used by astronomers. 
They are also ditferently denominated accord- 
ing to the manner of accounting them in dif- 
ferent countries. Astronomical hours are equal 
hours, reckoned from noon or inid-d^', in a con- 
tinued series of twenty-four. Eabylonish 
hours are equal hours reckoned in the same 
manner from sud-rise. -The Italian hours are 
also equal hoars, reckoned in the same manner 
too, from Ibe sun-setting. European hours are 
also eqwl honrs, reckoned from midnight ; 12 
fiotti tfence to noon, and ^ more from noon to 
midnight Jewish, or 'fWanetary, or ancient 
hoars, are the twelfth part of the artificial day 
and night, each being divided into 12 equal 


parts. Hwnce, us it is only in thq time of the 
equinoxes that the artificial dav is equal to the 
night, it is then only that (he hours of the day 
are equal td* those of tlie night At other times 
they will be always either increasing oi^ de- 
creasing: and they will be the more or less 
unequal according to the obliqiiity of the sphere. 

Hour glasst a popular kind of chronometer, 
which serves to measure the flux of time by the 
running of sand from one vessel into another. 
Glasses of this kind for half and quarter hours, 
and for less divisions of time are much used at 

iiOUSE, in astrology, denotes the twelfth 

I iart of the heavens. The division of the 
leavens into houses, is founded upon tlie pre- 
tended influence of the stars, when meeting in 
tiiem, on all sublunary bodies. These influences 
are supposed to be good or bud, and to eacli ot 
tliese nuiises particular viitiies arc assigned, on 
which astrologers prepare and form a judgment 
of their horoscopes. 

House a habitation, or place built with 
couvetiiMnces for dwelling in. See Architec- 
ture. 

The word is also used to designate a noble 
family, or a race of illustrious persons descended 
from the imme stock. Thus we say, the house 
or family of the Stuarts, the Bourbons* the 
house of (lanox er, &c 

HOUSDHOW), the whole of a family con- 
sidered collectively, including tlie mistress, 
children, and servants ; but theJiouseliold of a 
sovereign prince includes onl^he oflicers and 
domestics belonging to his palace. 

The principal oflicers of bis majesty’s house- 
hold are, the lord steward, lord cliamDerluin of 
the household, the groom of the stole, the 
master of the great wardrobe, and tlie master 
of the liorse. 

HUDSON! A, a genus of the mono^yriia 
order, in the dodecandria class of plants. 
There is no corolla ; the calyx is pentaphylloiis 
and tubular ; there are 15 stamina ; (he capsule 
is unilocular, trivalvulnr, and trisperiuous. 
These is one species, a shrub of yirgiiiia. 

HUE AND GRV, is the ancient common 
law process after felons, and such as have 
dangerously wounded any person, or assaulted 
aiiy one wiffi intent to rob him ; and it has re- 
CLivcd great countenance and autiiority by 
several acts of parliament. For the levying ot 
hiii and cry, although it is a good I'.oiirse to 
liav. a justice's warrant, where time will per- 
mit, ill order to prevent causeless hue and cry ; 
yet it is not necessary nor always convenient, 
for the felon may escape before the warrant is 
obtai- cd. 

HUEU, a name given to certain fountains in 
Iceland, of a most extraordinary nature, form- 
ing at times jets d'oaiix of scalding water 94 
feet hi^ and 30 in diameter. They arise out 
of cylindrical tubes of unknown depths. Near 
the surface they expand into apertures of a 
funnel shape, and the mouths spread into a 
large extent of stalactical matter, formed of 
successive scaly coiicentrio undulations. The 
playing of these stupendous spouts is foretold 
by noises roaring like the cataract of Niagara 
HUGONIA, a genus of the decandria order 
in the monadelphia class of plants, and in the 
natural method ranking with those of which 
the order is doubtful. There is one species, a 
tree of the East Indies. 
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HUGUENOTS, a name given by way of 
contempt to the protestants of France, in the 
year * but authors are not agreed as to its 
orimn. The most plausible opinion^Jiowever, 
is thal^f Pasquier, who observes, that at Tours, 
the place where they were first thug clenoini- 




tion or hobgoblin^ called king Hugon, strolled 
about the streets in the ni^ht-tiine ; whence as 
those of the reformed religion met chiefiyin the 
night to pray, &c. they called them Huguenots, 
that is, tne disciples of king Hugon. 

HULL, in the sea-language, is the main 
body of a ship, without eitlier masts, yards, 

“ HUM®" Jlforii See Trochilcs. 

HUMULUS, the hop, a genus of the pentan- 
dria order, in the dioecia class of plants, and 
in the natural method ranking onucr the 63d 
order, scabridae. The male calyx is pentaphyl- 
lous ; there is no corolla : the female calyx is 
monophy lions, patent oliliqiiely, and entire: 
there is no corolla, but two styles, and one seed 
within the calyx, the latter consisting of one 
large leaf. There is only one species, viz. 
The lupulns, which is sometimes found wild in 
hedges near houses and gardens, but probably 
not indigenous. The stalk is weak and 
climbing ; it creeps up the support in a spiral, 
ascending always from the right hand to the 
left. 

Hops are said to have been first brought into 
England from the Netherlands in the year lb9L 
Tile richest and^^ongest ground is the most 
proper for the hop ; and if it is rocky within 
two or three feet of the surface, the liops will 
prosper well ; but they will by no means thrive 
on a stiff clay or spon^ wet land. Hops re- 

a uire to be planted in a situation so open 
lat the air may freely pass round and between 
them. The hills should be eight or nine feet 
asunder. Persons ought to be very curious in 
(he choice of plants. The two best sorts are 
the white and the grey bind ; the latter is a 
large square hop, more hardy, and is the more 

{ dontifuJ bearer, and ripens later than the 
uriner. There is another sort of the white 
bind, which ripens a week or ten days before 
the common ; but this is more tender and a less 
plentiful bearer, but it has this advantage, that 
it comes first to market If there is a sort of 
hop you value, and would increase plants and 
sets from, the superfluous binds may be laid 
down when the hops lare tied, cutting off the 
tops, and burying them in the liiis ; or when the 
hops are dressed, all the cuttings mav be saved, 
for almost every part will grow ana become a 
good set the next spring. Five good sets 
bhould be planted in every hill, one in the 
middle, ana the rest round about sloping. Let 
them be pressed close with the hand, and 
covered with fine earth, and the stick should 
be placed oo^ each side the hill to secure it 
About the middle of March tliey ought to be 
dressed in drv weather, having with an iron 
picker clearea away all the earth out of the 
hills, with a sharp knife cut off all tlie shoots 
which grow up with the binds the last year ; 
and also all the young suckers, that none be 
left to sun in the alley, and weaken the hill, to 
cut one part of the stock lower than the other, 
making that part low that wqs left hipest the 
receding year In dressing hops that have 
fen planted the year before, cut off both the 


dead tops and the young suckers which have 
sprung up from the sets, and also to cover tile 
stocks with fine earth, a fingei^e length in thick- 
ness. About the middle of April Uie hops are 
to be poled. Two or three binds are enough 
for a pole and all the sprouts that you. have 
no occasion for are to be plucked up. About 
the beginning of July the bops begin to blow', 
and will be ready to gather about the latter end 
of August. A judgment may be made of their 
ripeness by their strong scent, tlieir hardness, 
and the brownish colour of tlieir seed. When 
by these tokens they appear to be ripe, they 
must be picked with all the expedition possible. 
The best method of drying bops is with char- 
coal on an oast or kiln, covered with hair cloth, 
of tlie same form and fashioii tliat is used for 
drying malt. It may be known when they are 
weirdried by the brittleness of the stalks, and 
the easy falling off of the top leaves. As soon 
as the hops are taken off the kiln, lay them in 
a room for three weeks or a month to cool, and 
then bag them ; the harder they are trodden, 
the better they will keep. 

HURD LES, in fortification, twigs of willows 
or osiers interw'oven close together, sustained 
by long stakes, and usually laden with earth. 

Hurdles, in liusbanury, certain frames, 
made either of split timber, or of hazel-rods 
wattled together, to serve for gates in inclo- 
sures, or to make sheepfolds, &c 
HURRICANE, a furious storm of wind, 
owing to a contrariety of winds. Hurricanes 
are frequent in the West Indies, where they 
make terrible ravages, by rooting up trees, 
destroying houses, shipping, and the like. The 
natives, it is said, can foretcl hurricanes by 
the following prognostics: 1. All hurricanes 
happen cither on the day of the full, change, or 
quarter of the moon. 2. From the unusual 
redness of the sun, the great stillness, and at 
the same time, turbulence of the skies, swelling 
of the sea, and the like, happening at the 
change of the moon, they conclude ibere will, 
be a hurricane next full-moon, and if tlie same 
signs be observed on the full-moon, they may 
ex])ect one next new moon. As to the cause 
of hurricanes, they undoubtedly arise from the 
violent struggle of two opposite winds. Now 
as tlie wind betwixt the tropics is generally 
easterly, and upon the sun’s going back from 
the northern tropic, Uie western winds pour 
down with violence upon those parts, the op- 
posilion of these contrary winds cannot fail to 
produce a hurricane. Hurricanes shift not 
through all the points of (he compass, but 
begin always with a north wind, veer to the 
east, and tlien cease ; and their shifting between 
these two points is so sudden and violent, tliat 
it is imiiossible for any ship to veer with it : 
whence it happens that the saijs are carrieii 
away, yards and all, and sometimes the masts 
themselves wreathed round like an osier. 

HUSBAND and wife, usually called baron 
and feme, are one person in law; that is, the 
very being or legal existence of the woman is 
suspended during fhe niayiogt** or at least is 
incorporated andf consolidated into that of the 
liiisband, under whose protection and cover sbo 
performs every thing. She is therefore called 
in our law a Jhfte coveri, that is, under tlie 

E rotection and influence of her husband, hfr 
aron, or lord : ond ber'conditlon during her 
marriage is called her coverture. * , 
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A man cannot grant lands to his wife during 
ker coTertore, nor any estate or interest to her, 
nor enter into covenant with her. But he may 
by his deed covenant with others for her nse, 
as for her* jointure, ^r the like; and he may 
give to her by devise or will, because the devise 
or will does not take effect till after his death. 

All deeds executed by the wife, and acts 
done by her during her covertur^ are void, 
except a fine, or Ae like matter of record, in 
which case she must be solely and secretly ex- 
amined, that it may be known whether or no 
her act is voluntary. 

A wife is so much favoured in respect of 
that power and authority which her husband has 
over her, that she shall not suffer any punish- 
ment for committing a bare theft in company 
with, or by coercion of her hnsband. Bqt if 
she commits a theft of her own voluntary act, 
or by the bare command of her husband, or is 
gnilty of treason, murder, or- robi)ery, in com- 
pany with or by coercion of her husband, she 
18 punishable os much is if she was sole ; be- 
cause of the odionsness and dangerous conse- 
quences of these crimes. 

By marriage the husband has power over his 
wife’s person ; and the courts oflaw still permit 
a husband ^ vlnratrain a wife of her liberty^ in 
case of misbehaviour. But^ if he 

threatens io%iPlier, &c. she may make him find 
surety of the peace, by suing a writ of suppli- 
cavit out of chancery, or by preferring articles 
of the peace against him in the court of king’s 
bench, or she may apply to the spiritual court 
for a divorce propter smvitatem. 

Hie husband by marriage obtains a freehold 
in right of his wife, if he takes a woman to wife 
that IS seised of a freehold ; and he may make 
a lease thereof for 31 years, or three lives, if it 
is made according to the statute. 33 Hen. 
VllL c. 28. 

The hnsband also gains a chattel real^ as a 
term for years, to dispose of if he pleases by 

K ant tir lease in her life-time, or by surviving 
r : otherwise it remains with tlie wife. And 
npon execution for the husband’s debt, the 
sheriff may sell the term during the life of the 
wife. 

The husband also by the marriage has an 
absolute gift of all chattels personal in posses- 
sion of the wife in her own right, whether he 
survives her or not. But if these chattels 
ersonal are choses in action, tliat is, things to 
e sued for by action, as debts by obligation, 
contract, or the like, the hnsband shall not 
have them, unless he and his wife recover 
them. 

By custom in London, a wife may carry on 
a separate trade ; and os such, is liable to the 
statutes of bankruptcy witli respect to the goods 
in such separate trade, with which the husband 
cannot intermeddle. 

If the wife is indebted before marriage, the 
husband is bound afterwards to pay the debt, 
Hving with the wife ; for he has adopted her 
and ner circumstances together. 1 Black. 143. 
But if the wife dies, (the hnsband shall not be 
cfaaiged tor the debt of his wife after her death, 
if ihe creditor of the wife does not get judg- 
nieiit during the covertnre. 9 Go. 73. 

llie hnsband is J^nd to provide his wife 
necessaries ; ’and ifme contracts for them, he 
is obliged to pay for the same ; but for any 
thing Msides necessaries, he is not chargeable 


And also if a wife* eloptsi, and lives with 
another man, the husband is not chargeable 
even tor necessaries ; at least if the person who 
furnishes 4hem is sufficiently apprised of her 
elopement 

A man having issoe by his wife bora alive*, 
shall be tebant by the courtesy of all the binds 
in fee simple, or fee tail general, of which sho 
shall die seised. 

And after her death he shall have all chat- 
tels real ; as the term of the wif^ or a lease 
for years of the wife, and all otb^^hattels in 
possession ; and also, all such as are of a mixed 
nature (partly in possession and partly in 
action), as rents in arrear, incurred before the 
marriage or after : but things merely in action 
as of a bond or obligation to ihe wife, he can 
only claim them as administrator to his wife, 
if he survive her. 

If the wife survives the husband, she shall 
have for her dower the third part of all his 
freehold lands : so she shall have her term for 
years again, if he has not altered the property 
during his life : so also she shall have again all 
other chattels real and mixed : and so iliings 
in action, as debts shall remain to her, if they 
were not received daring the marriage. 

But if she elopes from her fausbano, and goes 
away with her adulterer, she shall lose her 
dower, nnless her husband had willingly, with- 
out coercion ecclesiastical, been reconciled to 
her, and permitted her to cohabit with him. 
HUSBANDRY. See Aoricultube. 
HYACINTH, in natural^tory, a genus of 
pellucid gems, whose colou^ red wito an ad- 
mixture of yellow. 

HYACINTHUS, a genus of the monogynia 
order, in the hexandria class of plants, and in 
the natural method ranking under tne JOtli 
order, coronariee. The corolla is campanulated, 
and liiere are three melliferous pores at the 
top of the germen. There are 17 species, of 
wmich the most remarkable is the orientalis, or 
eastern hvacinth. Of this there are a gi^t 
number of varieties, amoantiiw to some nun 
dreds, each of which differs from the rest in 
some respect or oUier. These plants are culti- 
vated with the greatest success in Holland, 
whence great numbers are annually imported 
into Britain. 

HYALITE. Colours yellowish and greyish- 
white. Generally small reniform, botroidal, 
orstalactitic. Lustre splendent Fracture small 
('onchoidal. Transjucent Moderately hard. 
Sp. gr. 3.3. Infusible before the blowpipe. 

Its constituents are, 93 silica, 6.33 water. It 
has been hitherto found principally near 
Frankfort on tlie Maine, where it occurs in 
fihsures in vesicular basalt and basaltic green- 
stone. 

HYBKRNACULCM, in botany, that part ^ 
of the plant which defends the embryo-herb 
from injuries during the severities of winter, 
hence the name, hybernaculum or winter 
quarters. 

HYBL>EA. See Phaljbna. 

^ HYDRA, in astronomy, a southern constella • 
lion imagined to represent a water-serpent. 
The number of stars in this constellation in 
Ptolemy's catalogne is 36, and in the Britonnio 
catalogue 68. 

Hydra, a genv of vermes zoophyte. The 
neric character is, animal Axing itself by the 
se, linear, gelatinous naked sontraetile^ and 
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furnished wifh seCaceous teutficula, inhabiting Water flows out of n small hole in cl.e hot* 
fresh water, and producing its deciduous oft* toin of a vessel with a velocity equal to that 
spring, or eggs, from the sides. The hydra- which a ponderous body nat|uires in falling 
viridis inhabits the stagnant waters qnd slowly- from a height equal to tlie vertical heiglit of the 
ninniyg streams of Europe, generally on the surface of the fluid above the aperture, 
surface of plants, and appears like a little tran- The same law takes place in a lateral orifice ; 
sparent green jelly, when contracted and tran- for the pressure of the fluid is equal (at the 
spareiit: when expanded it is a linear body, same depth) in all directions, and consequently 
flxeil at one end, and surrounded at the other produces tiie same degree of velocity, 
by tentnciila, or arms placed iti o circle round A fluid in runiiiiig out of an aperture, nc- 
the uioiitli, and gradually producing its young quires a velocity suflicient to make it remount 
from the sides, which at first seem i>mail pa- to a vertical height equal to that of the fluid 
pillaj, increasing in length, till they assume the above the aperture, in the same manner ns a 
foniiof the parent, and then dropping off’. Like falling body acquires a velocity capable of 
all its tribe, it has the power of reproducing making it ascend to the height from which it 
parts, which have been destroyed, and if cut descended. 

or divided in any direction, eacli separate part It.is ev idetit, from the theory of fulRng bodies, 
Ix-coines a perfect polype. See Adams on the that if the velocity of the fluid in running 
Microscope. There are five species. ^ through the aperture was uniformly coiitiniiecb 

HVDllARdYRDM, a name given in the the fluid would mo\e thruiigli a space double 
Pharmacopeia to mercury or quicksilver. the height of the fluid above tiie a|)erture, in 

II V'DKAN(iRA, a genus of the digynia the same tifiie that a falling body would employ 
order, in the decaiidria class of plants, and in in descending from that height, 
the natural metliud ranking under the l.‘Uh The height bejng the same, the velocity of 
order, siicculenla?. The capsule is bilocular, the fluid in running out of the orifice will al- 
birostrated, and ent round, or parting horizon- ways be the same, whatever the species of tlie 
tally. There are tliree specie.s, of which the fluid may be, and whatever its density. It is 
hortensis is a very handsome, and now a tnfb, that when (he fluid has density, it 
popular creenhousi‘ plant. presses more forcibly, but th ^ .^ije mass is 

fl VDIIATRS. Cnmpounds. in definite pro- more considerable ; and it is-eviM^, that when 
portions, of metallic oxides with water. ^ the moving; powers are pro^raoned to the 
liVnilAULlCS. This branch of science masses which they put in motion, the velocities 
embraces the phenomena exhibited by water are equal. 

issuing from ori0es in reservoirs, projected The quantities of a fluid discharged in the 
obliquely or perpendicularly in jets-dVuiix, same space of time through diiferent orifices, 
moving in pipes, canals, and rivers, oscilating supposing the vessels equally full during the 
in waves, or op^Kising a resistance to solid whole of’ the experiment, aie to each other as 
bodies. the products of the areas of the 'apertures by 

Gengiul Principles. the srjiuirc roots of the heights. 

When water Hows from a vesstd which has It is found by experiment, that a circular 
a hole or aperture in the bottom, simill in com- orifice of an incli diameter, made in u thin 
parisoii to the width of the vessel, the water vessel or partition, and under a surface offliiid 
descends vertically, and the surface appears four feet in height, will furnish, in one minute 
smooth, but at tiirf,‘e or four inches from the of time, .5436 cubic inches French, 
bottom the particles turn from this direction, If, therefore, it were an object to ascertain 
and proceed on all sides with n inotiuii more how much a circular orifice of tvvo inches dia- 
or less oblique towards the aperture. The meter, under nine feet of height from the siir- 
same efl'ect takes place when water flows face of the water, would fiirniNli in the same, 
through an aperture laterally. The tendency the following proportion must be employed, (it 
of the particles towards tlie aperture is a iieces- iniist be observea, that the orifice of two inches 
sury consequence of their perfect mobility ; for is four times as great as an orifice of one inch, 
tliey will certainlv be directed toward.s the point because the areas of circles tire as the squares 
where there is tlie least resistance, and that of their diameters :) 
point is tlie aperture. lX\/4;4Xv/9:: i>436 : x 

It is also to he observed, that in this case. Or at length 

at a small distance from the bottom, a kind of 2: 1:2 : : .54.36: 32616 

funiiel is tbrmed in the water, tlie point of 12 

which corresponds to the centre of the aperture ; 

when, hovv'ever, the water flows through a 2)65.3232 

lateral orifice or aperture, there is formed only 

a kind of half funnel, which does nut appear to The reader ought here to oe reminded that 
commence till the surface is near toiicumg the in every branch of hvdraulics the dedi]g:(ioris of 
upper side of the hole, ft is probable tliat the theory are extremely uncertain, and, indeed, 
tunnel begins to foriii itself from the first mo- of but little use in any of the important pur- 
iiient of the How ; but it does not become per- poses to which this science is applicable, tiie 
ceptibic till the surface is only at a small drs- general laws deduced from t-xperimeut cun 
tance from the bottom. It afipears also, that alone be safely eim>iuYed« 
the funnel coiimiences higher or lower, accord- The motion of fluids, and the friction and 
ing to the width of the bottom ; and that the other caiisi^ by vvbich they are impeded, form 
formation of it is less prompt or less percepti* together one of the most elaborate and abstruse 
ole, according to the proportion of the apectnre blanches of niatheinaticul philosophy, and 
to the extent of the bottom. The funnel is also would, we fear, prove very uninteresting to the 
iigmented by any roughness vvhicli may exist generality of our rendeis.’ 
at the sides or bottom of the vessel. The folUtvving inle, as stated by Profcs.'<oi 

2B 
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MillingtoD, will be found anfflciently correGt 
for most pmctioal jparposes, and its extreme 
mmpHcity not a Hltle enhances its value 

It may be practically assnmed that \vater 
may How through straignt pipes of from S' to 7 
inches diameter, when lying horizontoliy, at 
the rate of 3 feet in a second, without much 
loss of power from friction, unless the length 
of the pipes be very considerable, and conse- 
quently to calculate the quantity of water that 
a pipe will deliver in a given time, it is only 
necessary to calculate the solid contents of a 
yard of any pipe in cubic inches, or any other 
measure of capacity, and to multiply this by 
the niiruber ot seconds contained in the given 
time, in order to obtain the delivery. Now, it 
the diainefbr in inches of any pipe be squared, 
and the right-hand Agtire of its square number 
be cut off by a decimal point, such square 
number will be the contents of a yard of such 
pipe in ale i^allons and tenths. Thus, if a pipe 
IS 6 inches in diameter, iU sqnare will be 
which being divided as above makes 3.6, and 
shews that one yard of such pipe contains 
3 gallons and 6 tefiths. If the i>ipe were but 
two inches diameter/ then its square 4 con- 
sists but of one figure, and must be considered 
os a decimal, thus .4 indicates that the con 
tents of n yard of such pipe contains 0.4 four 
tenths of 1 gallon. 

The nature of the motion, lateral pressure, 
gravity and momentum of fluids being investi- 
gated by the mathematical principles of hydran- 
lics and hydrostatics, the construction of 
mechanical engines, for raising or moving 
water, and for procuring disposable power 
from its agency, follow as natiirpl consequences. 

In the formation of these, Mr. Millin^on ob- 
serves, it must be kept in mind that water has 
a constont tendency to descend, which affords 
the principal resistance to be overcome in the 
one case, and the source of power in the other ; 
and as water can never rise above its ordinary 
level, except by some extraneous force, so like- 
wise in descending it can never produce a 
power equal to the elevation of more than its 
own quantity to a iieight equal to that fiom 
whence it flowed, since that would be contrary 
to the laws of liydrostatic equilibrium. 

We shall now proceed to describe a few of 
the most useful and simple hydraulic inachines. 

Of tke syphon. 

A syphon is a bent tube, ABC, (Plate XXIIL 
fig. ].) made of glass, metal, &c. One hraqcli 
of which AB, is shorter than the other BC. In 
order to make nse of this instnnnent, place the 
extremity of the short branch in the \ osspI A. 
which may be supposed to contain any fluid 
matter, as water lor instance. If the air tlien 
is drawn out of the syphon (fig. SLl by means of 
the long branch x, the liquor will Demu to flow, 
and will not cease while the short branch AB 
remains Immersed in the fluid. It is easy to 
see that the pressure of the air upon the sur- 
face of the fluid in the vessel, is the cause of 
its discharge through the sipliou. For suppose 
OF the coiiflnes ofj.the atmosphere, all the 
points of the surface A of the liquor wilt be 
equally pressed by the column of air AF; if, 
therefore, at some point of this surface, the 
pressure is suspend^ the liquor mbst flow at 
that point, because iclinds less rcsistonce there 
timn in any other part ; this is therefore the ob- 
vious reason whv the syphon becomes full im- 


mediately after the air is drawn out ot tha 
extremity C. 

If the^wo branches of the syphon were' of 
equal Ijppdhs, as BA, BD, the flow through 
the benT thbe would not take place; because 
the column of air D O which would reiiiist in 
D, being of an equal height with that which 
presses at A, would also be in equilibrium with 
it, in the same manner as the two cofumns of 
the fluid BA, BD. But since BC, one of the 
legs, is bnger than the other, though the column 
of the air GC, which answers to it, is really 
longer than that which presses in A ; yet it is 
not capable of preventing the pass^e of the 
fluid. To understand this more perfectly, let 
us consider the column of air OC to be divided 
into two parts, one of which OD, would form 
an ecniipoise with tlie column of air FA, and 
woula be callable of stopping the flow from the 
tube if the branch BC ended in D. The por- 
tion of fluid which fills the part DC of the 
siphon, will find no other resistance in C than 
one coloumn of air DC of the same length with 
it, which is evidently very inferior to it in 
weight 7"his portion of fluid then flows out, 
because it greatly exceeds in weight the 
column of air which is opposed to it. But 
while it continues to flow, nothing sustains that 
which is above it, whicli flows necessarily, 
while the pressure of the air at A furmslips a 
new supply of fluid to replace that which runs 
out It IS by these means, that the water in 
the syphon continues to flow witliout intermis- 
sion ; because the resistanc^pof the air in C is 
as much exceeded, as the length of the branch 
BC of the syphon exceeds that of the branch 
AB. In order to prove this, suppose there is 
added at 0 a tube to lengthen that branch, 
then it will plainly appear that in a given time 
more water will flow than would nave been 
discharged without that augmentation to the 
branch BC. 

Since it is the pressure of the air which ele- 
vates the fluid in the short branch BA, it fol- 
lows, that the heiglit of this branch is limited 
to thirty-two feet when the fluid is water, be • 
cause the pressure of the atmosphere cannot 
elevate water higher ; but when the liquor is 
mercury, the height of the short branch sliuiiid 
not exceed thirty inches, because the atrnos- 

t ihere cannot sustain mercury at a greater 
leight. 

A syphon may be disguised in a cup, (fig. 3.) 
from which no liquor will flow, until it he 
raised above the bend of the syphon ; but when 
the efflux once begins, it will continue to flow 
till the vessel be emptied. This has been 
4 illed Tantalus's cup, because it is usual to 
place a hollow figure . over the inner tube of 
such a length, that when the fluid has got 
nearly up to the lips of the figure, the syphon 
m^ begin to act and empty the cup. 

Intermitting springs, which puzzled pliiloso- 
phers formerly, are found to be natural syphons, 
which may be thus explained : Let A (fig. 4.) be 
part of a hill,' within which there is a cavity 
BB, and from this cavity, a vein or channel 
running in the direction BCD. The rain that 
falls upon the side of the hill will sink and 
strain through the small pores and crevices in 
the hill, and fill the cavity BB with water. 
When the water^ rises to the level of C, the 
vein BCD will be full, and the water will run 
through it as a syphon, and will empty the 
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cavity BB. It must Uien stop,^ aud when the 
cavity is again tilled, it will begin to ran again. 

The principal use to which t^ sypj^n is ap- 
plied, IS that of drawing off liquorsMjem one 
vessel to another, ns represented in ngrS. 

• Of tk€ Pump, 

There are two sorts of pumps, which essen- 
tially diflfer ; and all the laqeties are but modi- 
fications of these. One haa a piston with a 
perforation and valve ; the other hao a solid 
piston ; to the former is g^ven the name of die 
oommon sucking-pump ; the latter is denomi- 
nated the forcing-pump. 

Fig. 6 represents the common sucking^piimp. 
A A is a cylinder of cast iron, bored smooth 
withinside ; it has a flanch at the top, by which 
it is screwed to the wooden cistern B. which 
conveys the water away from the pump. It 
has also a flanch D at its lower end, to screw 
on the pipe £, which brings the water to the 
pump. In tile same flanch is a pair of valves, 
aa; and the bucket or piston F,^ which slides 
within the barrel, baa another similar pair of 
valves in it. This bucket is screwed to an 
iron rod O, which is moved up and down by 
some machine. When tlie bucket F descends, 
its valves bb open as in the fipre, and allow 
the water which fills the barrel to pass through 
them. When the bucket arrives at the bottom 
of the barrel, it is drawn up ogain ; and as the 
valves shut, and prevent the water from re- 
turning through the bucket, it lifts all the water 
contained in the barrel into the cistern B. At 
the same time the bucket, in risings makes a 
vacuiitn beneath it : the pressure of the atmos- 
phere npon the surface of the water in the well, 
causes it to mount up through the pipe E, open 
the valves a/i, and fill the barrel AA. When 
the bucket begins to descend, the column of 
water beneath it descends also, till it is stopped 
by the shutting of the valves aa ; the valves 66 
then open, and allow the water to pass throogh 
as before. 

Fig. 7 is a forcing-piimp. In this the bar- 
rel A A is screwed upon a square box BB, 
which has a pair of valves aa at the top of the 
pipe C, bringing water from the well ; and ano- 
ther similar^ pair at the other end of the pipe 
D, which is likewise screwed to the square 
box. The plunger E is solid: when it is 
drawn up it makes a vacuum in the barrel, and 
draws the water up tliroiigli the valves aa from 
the w'ell to fill the oarrel. The plunger is then 
forced down, the valves aa shut, and as the 
water has no other way out of the box, it passes 
through lb up the pipe D. The plunger is 
then drawn up, the valves 66 8hu,t and aa open 
to supply the barrel as before. 

Fig. 8 is a lift-pump. Tlie barrel AA is 
screwed by its top to a shorter barrel H, from 
which the crooked pipe B proceeds. A cover 
h is screwed over the top of the barrel H, with 
a stuffing-box in the middle of it ; which is a 
box containing cotton, or other li^t substances, 
through which the piston-rod E passes. 
The piston F has two valves 66 in it, similar 
to fig. 1 ; and at the bottom of the barrel are 
two valves similar to aa (fig. 0.) When the 
piston descends, the lower valves prevent the 
water from going out of the barrel : and the 
valves bb open, to let the water pass through 
tliem. When the piston i;^tunis, tlic valves 
in ii shut, and it raises the water through the 
pipe B, the stnffing-box preventing its get- 


ting out at the top of tlie barrel, by the side of 
the piston-rod, as in fig, 1 ; and at the same 
time, by making a vacuum beiualh H, filling the 
barrel through tlie lower valves in Che same 
manner as the sucking-pump, llie piston then 
descends, the lower valves shnt, and bb open 
as before. In all the figures, W represents a 
hole ip the bottom of the pump, to get at the 
valves to repair them , and when the pump is 
at work, a cover is screwed over it, as shewn 
in fig. 3. Pumps constructed as in the draw-' 
ings are seldom less than one or two feet ip the 
bore of the barrel. 

That eminently osefnl enmue termed the f re, 
enfftne, or more properly, the fire extiD^ishing 
engine, is nothing more Chan t<ivo forcing pumps 
so combined, that their joint action produces 
a constant and powerful stream of water, 
whibh may be directed at pleasure towards the 
point at which it is wanted. 

The most approved coiistrnction of the fire* 
engine is, we believe, that of the ingenious Mr. 
Rowntree.' It consists of a double force pump 
of a peculiar construction, similar in ita action to 
the well known beer engine, by the same inventor 

From the following sKbrt description of the 
section of this engine,exhibited in fig. 9 tlie render 
wiN be enabled to comprehend the nature of its 
action. A AAA is a^ cast-iroft ejlinder truly 
bored, being 10 inches in diameter, and 15 incher 
long. At each end there is a flanch, on which are 
screwed two covers with' stuffing-boxes, aa in 
their centime, through which the spindle BB of 
the engine passes : the piston D is affixed to 
the spindle within the cylinder, and fits it tipht 
ail round by means of leathers. At E,a partition 
called a saddle is fixed in the cylinder, and 
fits on the back of the spindle tight by a leather. 
The cylinder is thus divided by the saddle B 
and the piston D into two parts, the capacity 
of which can be increased or diminished by 
moving the piston, with proper passages and 
valves to bnng in and carry away the water ; 
this forms a pump. Thew passages are cast in 
one piece with the cylinder ; and </, for ad- 
mitting the water is square, and extends about 
one -third round the cylinder; it is connected 
at bottom .with the pipe e ; at its two upper 
ends, it opens into two laige chambers, fg, 
which extend nearly the whole length of the 
cylinder, and are closed by covers, 6, h ; i, h, 
are square opening in the cylinder communi- 
cating with the chambers,/ p ; /, m, are two 
valves, closing their respective ends of the 
curved passage (f ; n, o, are two passages from 
the top of the cylinder, to convey away the 
water ; they come out in the top of the cylin- 
der, which, together with tlie top of the cham- 
bers /, p, form a flat aurface, and are covered 
with two valves, />, 9, to retain the water whioh 
has passed through them. A chomber, K, is 
screwed over these valves and has the air ve». 
sel h, as seen in the elevation of the engine 
fig. 10, screwed into its top. From each side 
of this chamber, a pipe, 10, proceeds, to 
which a leathern hose is screu'ed to condoct 
the water to the directing pipe. Levers marked 
X X, are fixed to the spindle at each end, and 
carry the handles H, H, by which men work 
the engine. When the piston moves, as shewn 
by the arrow, it produces a vacuum in the 
chamber/, and in tliat part of the cylinder con- 
tiguous to it ; the water* in the pipe then 
opens the valve m, and fills the ^nnder . • 
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The same Kiotion forces (he wntei in (he 
p(her part of the cylinder through the valve g, 
into (he chamber K, and thence to those through 
the pipe to ; the piston being tnmed (he other 
way, reverses the oi>eration with respect to (he 
valve, though it continues the same in itself. 

The chambers,/^ p, being so large, allow suf- 
ficient room to lodge a greater quantity of dirt 
than is likely to be accumulated in the* use of 
(he ennne at any one fire, and if any of it acci- 
dentally falls into the cylinder, it is gently lifted 
out again into the chambers by the piston, 
without being any obstruction to its motion ; 
to clear the engine from the dirt, two circular 
plates, r, r, five inches diameter, are unscrewed 
from the lids, /i, h, of the chambers, ft g, and 
when cleaned are screwed on again : these 
screw covers lit perfectly tight without leather, 
and can be taken out, the engine cleared, >«iiid 
enclosed again in a very short time. Besides 
the engines described above, we might enume- 
rate many others, such as the spiral-pump of 
Archimedes ; the tympanum of Vetrnviu.s ; the 
Persian wheel ; the hydraulic ram of Mont- 
golfier ; the chain-pump and hair-rope machine ; 
Whitehurst’s engine ; the lluugarian machine. 
&c. ; but to describe these would swell this 
article far beyond its proper limits. The hy- 
draulic press will be found shortly described, 
under the article Hydrostatics, which see. 

HYDRAULICON, water organ ^ in music, 
nn injtriiment acted upon by water, the inven- 
tion of which is said to be of higheT' antiquity 
than that of the wind organ. 

HYDROCELE, in surgery, denotes any 
hernia arising from water, but is particularly 
used for such a one of the scrotum, which some- 
times grows to the size of one’s head, without 
pain, but very troublesome to the patient. 

HYDROCEPHALUS, in surgery, a pre- 
ternatural distention of the head to an uncom- 
mon size, by a stagnation nnd extravasation of 
the lymph, which when collected within side of 
the bones of the cranium, the hydrocephalus is 
then termed internal ; as it is external, when 
retained between the common integuments and 
(he cranium. 

HYDROCHARIS, the little water-lflg, a 
genus of the enneandria order, in the dicecia 
class of plants, and in the natural method rank- 
ing under the first order, pal ime. There is only 
one species, a nallvc of Britain, mowing in 
slow streams and wet ditches. Tliere is a 
variety with doable flowers, of a very sweet 
smell, 

HYDROGEN OAS. The lightest species 
of ponderable matter hitherto known. It was 
discovered by Mr. Cavendish in 1766. Tt can 
be procured only from water, of which it forms 
an essential constituent 

This gas is colonriess, and possessed of all 
the physical properties of air. It has usually 
a slight garlic odour, arising probably from 
arsenical particles derived from the zinc. 
When water is transmitted over pure iron iii<a 
state of ignition, it yields hydrogen free from 
smell. It is eminently combustible, and, if 
puc^, boms with a yellowish -white flame ; but, 
from accidental contamination, its flame has 
f^quenli^ a reddish tinge. If a narrow jar 
fid^ witli hydrogen he lifted perpendicularly, 
ivith the bottom un^rds, and a lighted taper 
be swldenly introcinced, the taper will be ex- 
tinguished, but the gas will burn at the sur- 
face, in contact w'th the air. Animal life is 


speedily extinguished by (lie respiration if 
this j^s, though Sir 11. Davy has shewii, 
that if the lungs be not previously exhausted 
by a forced expiration, ^ it may he breathed 
for a feW seconds without much seeming 
inconvenience. ^ 

If a bottle containing the efiervescing mir- 
tore of iron and dilute sulphuric acid, be shut 
with a cork, having a straight tube of narrow 
bore fixqf) upright in it, then the hvdrogen will 
issue in a jet, which being kindled, forms the 
pliilosophical candle of Dr. Priestley. If a long 
glass tube be held over Uie flame, moisture will 
speedily bedew its sides, and harmonic tones 
will soon begin to sound. Mr. Faraday, in an 
ingenious paper inserted in the 10th number of 
the Journal of Science, .states, that carbonic 
oxide produces by the action of its flame, 
similar sounds, and that therefore the eflec t is 
not due to the alfections of aqueous vapour, as 
had formerly been suppo.sed. He shews, tliat 
the sound is nothmg more than the report of a 
contiuued explosion, agreeably to Sir H. 
Davy’s theory of the constitution of flame. 
Vapour of etiier, made to' burn from a small 
aperture, produces the same sonorous eireet as 
tliejet of iiydrogen, of coal gas, or olefiant gas, 
on glass and other tubes. See Chemistry. 

HYDROMETER. Tlie names aere/nneter, 
hydrometer^ gravimeter, have been indis- 
criminately applied to those instruments which 
are employed for determining the specific gra- 
vities of spirituous liquors and other fluids. 

The best method of weighing equal quan- 
tifies of corrosive volatile fluids, to determine 
their specific gravities, appears to consist in 
enclosing them in a bottle with a conical stop- 
per, in the side of which stopper a fine mark is 
cut with a file. The fluid being poured into 
Uie bottle, it is easy to put in tlie stopper, be- 
. cause the redundant fluid escapes through the 
notch, or mark, and may be carefully wiped oftl 
Equal bulks of water, and other fluids, are by 
this means weighed to a greater degree of ac- 
curacy, care being taken to keep the tempe- 
rature as equal as possible, by avoiding any 
contact of the bottle with the hand or other- 
wise. The bottle itself shews with nnich pre- 
cision, by a rise or fall of the liquid in the notch 
of the stopper, whetiier any such change have 
taken place. 

The hydrometer of Fahrenheit consi.sts of 
a hollow ball, with a counterpoise below, and 
a very slender stem above, terminating in a 
(•mall dish. The middle, or half length of the 
stem, is distinguished by a fine line across. In 
this instrument every division of the stem is 
r. 'ected, and it is immersed in all experiments 
to the middle of the stem, by placing proper 
weights in the little dish above. Then, as the 
part immersed is constantly of the same mag- 
nitude, and the whole w'eight of the hydrometer 
is known, this last weight added to the weights 
in the dish, will be equal to the weight of 
fluid displaced by the instrument, as all writers 
on hydrostatics prove. And accordingly, the 
sp. gravities for tbp common form of the tables 
will be had by the proportion : 

A.<i the whole weignt of the hydrometer and iis 
load, when adjusted in distilled water. 
l.s to the number 1000, &c. 

So is the whole weight when adjusted m anv 
otherflaid. 

To the number expresing Ur specific gravity 
, There are various kinds of hydrometers in 
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uMe, bnt that of Sikes appears to be the most they press in a diflerent manner from solid 

generally approved, since it is universally used bodies * a.. 

ui the collection of the revenue in Ivith king- Fluids are substances, the component parts 

moveahle among themselves, hav- 
HxDROPHlLUS, in natural history, ing scarcely any cohesion one with another, 
genus of insects of the order cole^tera, and moving independently of each other. The 
antenna; clavate, the club perfoliate ; feelers proper objects of the hydrostatic science are 
four, filiform;^ tlie hind legs are formed for those fluids which, in couimon language, are 
swimming, fringed on the inner side, and termed liquids, or those which always present 
nearly unarmed with claws. The insects of to us a plain surface, level or parallel to the 
this genus,) like those of the Dytiscus, which horizon. 

see,) are inhabitants of ponds and stagnant All liquid substances are not equally so. 

wnfpra Jo..*.. A I iL I 


rity, turning round with great velocity ; they 
fly abroad by night in search of other waters. 
The males are distinguished from the females, 
“y, having a horny concave flap or shield on 
the fore lep, near the setting on of the feet ; 
the hind legs are peculiarly fitted their 
aquatic situation, being furnished on the inner 
side with a aeries of long and close -set fila- 
ments, resembling a fin, by which they are 
enabled to swim with great ease. 

HYDROPflOBIA, from vtutp, tvaler, and 
(po5«w, to fear, a dread of water; a symptom of 
the disease caused by the bite of n mad dog. 

Roth the cause and the cure of this terrible 
disorder seem ns yet involved in impenetrable 
obseggity. 

Hfl)ROSCOPE, an instrument anciently 
used .Tor the pleasuring of time. The hydro- 
scope was a kind of a water-clock, consisting of 
n rylindrical tube, conical at bottom: the 
cylinder was graduated, or marked out with 
divisions, to which the top of tlie water be- 
coming successively contigiioiis, as it trickled 
out, the vertex; ot the roue pointed out the 
hour. 

HYDROSTATICAL balance, a kind of 
balance contrived for the easy and exact find- 
ing the specific gravities of bodies, both liquid 
and solid. See Hydrostatics. 

HYDROSTATICS. The science of hy- 
droshiticH, lias for its object the examination 
of the mechanical laws which regulate the 
motions, pressure, gravitation, and equilibrium 
of inelastic fluids, and a1.so their efieci on those 
bodies which float upon, or are immersed in 
tiiem. 

Archimedes, among the ancients, accom- 
plished the most remarkable discoveries in 
1 Ill’s science. He is honoured even at this day, 
as the inventor of the ingenious hydrostatic pro- 
cess, by which the purity or baseness of a 
crown of gold was ascertained. Ainoi^ the 
moderns we are indebted to Oallileo, Torri- 
celli, Descartes, Pascal, Gnglielmini, and 
Mariotie, for the best information on this sub- 
ject; and by their experiments (which areas 
curious as they are decisive) we are instructed 
in what we may expect or fear from the |)o\ver 
of fluids violently acted upon by the principle 
of gravity, and in what manner, and upon wnat 
jirinciples we may employ, for the use of man, 
the hydraulic machines. 

The propensity which bodies have of ap- 
proaching towards the earth, is the only cause 
of what we term weight or gravity, and it is 
by the continual efforts which they make to 
obey that law, that they press upon ever^ ob- 
stacle which impedes their [frogress. As fluids, 
like solid bodies, are impelled by their gravity, 

Bo in tliis case they press upon every object 
wiiic'i opposes their fall ; but from their nature 
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which contain them, are either overturned v 
broken ; but the effusion of oil is slower tbaii 
that of water, because the particles of oil have 
niorj^ cohesion among themselves. IMie most 
singular etfecta in hydrostatics principally de- 
pend, perhaps, upon the extreme minuteness of 
the particles of fluids, but at least upon their 
great mobility. 

To preserve order in' the consideration of 
tills subject, it will be nece.s.sary to divide the 
objects of our inquiry into three branches. In 
the first place, we shall consider in what man - 
ner the principle of gravity acts on the particles 
of fluids, and the phenomena which it produces 
in the fluids themselves; as well as their action 
against the sides, the bottoms, and tops of the 
vessels in which they are contained. Secondly, 
in wliatmapner fluids of different densities act 
npon each other ; and thirdly, the action of 
fluids on bodies immersed in them. 

I. In pursuing (he first object of this inqniry, 
it may be e.staba8hcd as an axiom : 

1. That the parts of the same fluid act, with 
respect to their weight or pressure, indepen- 
dently of each other. 

This property arises from their having 
scarcely any cohesion among themselves. It 
is otherwise with solid bodies ; tlieir several 
parts adhering together, they press in one com- 
mon mass ; hence the falling of solid bodies is 

f irodiictive of a dilferent effect from tliat of 
iquids. We dread the falling of a pound of 
ice upon our heads, while we are much mure 
indifferent concerning tliat of a |>ound of water. 
The latter, in its descent, is divided by the re- 
sistance of tlie air, by which some of its parts 
are retarded more than others : and by being 
thus divided it requires a larger surface, which 
abates its efiert On the contrary, a solid body 
fells npon a small space, which receives its 
whole force; 

It follows from this principle, that if an apei- 
tiire is made at the bottom of a vessel full of 
any fluid, in ordef to prevent the flowing out 
of the liquor, it is only necessary to counteract 
the weight of that column of fluid which has 
the aperture for its base, and that to counteract 
that weight it is the same whether tiie vessel 
is full of liquor, or whether it contains only a 
cjjlumn, the base of which shall be equal to the 
aperture at the bottom. 

Let the cylindrical vessel of glass A B, 
(Plate X}HV. fig. 1,) hwe a hole in the bottom 
at C, furnished with a cylindrical ferule of cop- 
per of an inch diameter O, which is to be stop- 
ped with a piston O, well fitted to the femle, 
and oiled, that it may yield to a moderate pres* 
sure. Let the piston be supported by a small 
rod O H, fastened at H to the silk which ubites 
with the portion of the pulley M. with which 
(he extremity of the lever M N is furnished, 


HYD 


374 


HYD 


and wliich lias for its centre of motion the point 
L. The other portion of the pulley N, which 
terniinutes the other extreinitv of the lever, is 
also furnished with lines of silk, which snpiiort 
the small liason or scale I. Upon the copper 
fernle D, Ht a cylindricnl tube of glass FB, the 
interior diameter of which is equal to that of the 
ferule, and its height equal to that of the vessel 
AB. When the apparatus is disposed in tliis 
manner, fill the tube BF vyith water, and con- 
tinue to put small weights into the scale 1, until 
the piston l>egiris to rise. Afterwards take 
away the glass tube CF, and place the piston 
O ill the copper ferule O, and pour water into 
the large vessel AR, and it will appear that 
the HRiiie weights as before in the bason I, will 
raise up the piston wlien the large vessel AB 
is entirely full. Hence it follows that tlierl is 
the same power to be counteracted, whether 
there rests upon the piston only a column of 
water. 'of its own size, or whether the vessel 
AB is entirely full. Such a coliiinn, there- 
fore, presses upon its base, independently 
of the rest of the water contained in the 
vessel. 

To acconnt for this, l^^t us suppose all tho 
water in a vessel to be divided into several 
columns, 1, 2, 3, 4, 5, (tig. 2,) each comimsed 
of an equal number of parts. If the bottom of 
the vessel' is opened in rr, the column 3, being 
no longer supiiorted, will descend throngli the 
aperture, sliding between the two columns 2 
and 4, which are supported by tlie parts of 
the bottom of the vessel b and c, all the 
moveable iiarts of which become, so to speak, 
small rollers, which retard tlie i'all only in 
a very alight degree. This elfect is the re- 
sult of the small degree of cohesion between 
the parts of tlie fluid. If the columns I and 2 
on tlie one part, Bml 4 and 5 on the other, were 
composed of parts adhering together, they 
would retard each other in their descent during 
their whole length ; and by the fall of the 
column 3, a vo'd would he made between them. 
But as all the particles are extremely minute, 
moving easily upon each other, they descend 
when the summit of the column 3 begins to de- 
scend having no longer any snpport from that 
side : and the superfices of (he whole mass de- 
scends in (be same niannei. 

2. FInids press equally in all directions. 
In other words, they not only press from the 
top to the bottom, like other bodies, but tliey 
also press according to their weight, upon all 
bodies that oppose them in a la'eral direction, 
and even from the bottom to the top. Hence, 
if a cask is filled with liquid oil, the oil will 
run out if an aperture is made in the side, but 
when it is congealed it will not run out on ac- 
count of its having become a solid body, for 
solid bodies press only fiom their vertex to 
their base, and not laterally. 

To understand this lateral pressure of fluids, 
and also lliat which they exert from their base 
towards their vertex, it is necessary to consider 
them as a maiw of small globules deposited in a 
vessel : to remember that these minnte 

globules are m0 arranged regularly as npon a 
cord, but that very frequently ope column exer- 
cises its pressure between two others, and baa 
% propensity to displace them, as may be seen 
in fig. 3, where tbe^ perpendicular preMure, 
which is nvide opposite to the point d, is di- 
rected by Uie lateral columna towards the sides 


e,f of the vessel, in such a manner^ that if the 
vessel was ofien in those places the liquid would 
flow out, oil account of the great mobility o( 
its parts. It is by tlie same mode of reasoning 
tlint the pressure of fluids, from theif base 
towards their vertex, is accounted for. 

3. All the parts of the same fluid are in equi- 
librium with each other, whether tliej are con- 
tained in one vessel or many, provided they 
coniiniinicnte with each other ; and their sur- 
faces also are always in a plane parallel to the 
horizon. 

This is a consequence of (lie principle which 
has been before established ; for, since (he par- 
ticle b, fig. 3, would be raised from the base 
towards^ the top, unless a column e^iinl to the 
coliiiiiii i k pressed upon it to retain it in its 
place ; it foilovvs, that to be in equilihriuni, (he 
upper ex|geuiities of the two cohiiniis should 
be in the same horixontal phuie, or in points 
eunnlly distant from the centre of the earth ; 
which imiiits, however, cannot he found hy a 
right line; for in the distance of a thousand 
fathoms there is about one foot dilfereiice in 
the iierpeniliciilnr height It follows from the 
equal pressure of tliiids in all directions, that 
the horizontal bottom of a vessel sustains just 
the pressure of a column of (he fluid, whose 
base is the area of Hie bottom of the vessel, and 
whose perpendicular height is equal ft the 
depth of tlie fluid. Thus in the vessel ARC, 
fig. 4, the bottom BC does not sustain a pres- 
sure e<|iial to the whole quantity of fluid con- 
tained 111 the vessel, but only of a colniiiii whose 
base is GB, and height CE. Also iii the 
vessel FUH, the bottom G 11, fig. 5, sustains 
a pressure equal to what it would he if the ves- 
sel were as wide at the top as at the bottom. 

This leads us to notice what is called the 
hydrostatical paradox, vvliirh is thus expressed, 

** that a quantity of fluid, however small, may 
be made to counterpoise a quantity hovvever 
large.” Tims, if to (he wide vessel AB, lig. 6, 
the tube CD is nttnclied, coniintmicating with 
AB, and then water be poured into either of 
them, it will stand at the same height in both, 
consequently there is an equilihriuni between 
them. It may thus be illustrated : Let ABDG, 
fig. 7 , represent any cylindrical vessel, to 
(lie inside of vvliicli is fitted a cover C, which . 
will slide up and down without siitlering any 
water U* pass between the edges; In the cover 
18 inserted a small tube, CF, which is open at 
top, and comniiinicates with the inside of the 
cylinder beneath (lie cover nt C. The cylinder 
is filled >itli water, and tlie cover put on- 
I'hen if the cover is loaded with a weight, us a 
poiiiid, it will be depressed, and the water rise 
in' the tube to B, and the weight will be sus- 
tained. If another weight be added, the water, 
will rise to F, and the weight snslnincd, and 
so on, according to the weigiit added, and 
the length of the tube. Now the weight ol 
the water in the tube is but a few gntin><, 
yet its lateral pressure serves to sustain 
as nincli ns (he weight of a coluiiiii of vvatei 
whose base is equal to that in the tube, 'rims 
Uie column £ d |#rodnces a pressure in the 
water contained in (he cylinder, equal (o 
what w'oiild have been produced by (hecoliitun 
^ a D d ; and as this pressure is exerted 
equally every way, the cover will be pressed 
upwards with a force erpial to tlie weignt of A 
a d D ; consequently if A a d D weigh a 
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pouDdj EG will sustain a pound : and the like 
qT any other heights and weights. 

The instrument commonly employed to shew 
that a small quantity of water is capable of ex~ 
ertingi great pressure, is called the nydrostatic 
bellows. The nse of this machine is now 
nearly laid aside; and an excellent substitute 
for it is found in the simple invention of tfie 
ingenious Fer^son, of which the following is 
his own description. 

In fig. 8. ABCD is an oblong square box, 
in one end of which is a round groove, as at a, 
from top to bottom, for receiving the upright 
glass tune I, which is bent to a right angle at 
the lower end, as at t in fig. 9, and to that part 
is tied the neck of a large bladder K, which lies 
in the bottom of the box. Over this bladder 
is laid the moveable board L, fig. 10, in which 
is fixed an upright wire M ; and leaden weights 
NN, to thfi^ amount of sixteen pounds, with 
holes in their middle, which are put upon the 
wire, over the board, and press upon it with all 
their force. The cross har p is then put on, to 
.secure the tube from falling, and keep it in an 
upright position ; and then the piece BFO is 
to be put on, the part G sliding tight into the 
dove-tailed groove H, to keep the weights NN 
horizontal, and the wire M upright; there 
being a round hole e in the part £F for receiv- 
ing the wire. There are four upright pins in 
the four corners of the box within, each almost 
an inch long, for the board L to rest upon : to 
keep it from pressing the sides of the bladder 
below it close together at first. 

The whole machine being thus put together, 
pour water into the tube at top ; and the (water 
will rifn down (he tube into the bladder below 
the board ; and after the bladder has been 
filled lip to the board, rontinne pouring wafer 
into the tube, and the upward pressure which 
it will excite in the bladder, will raise tlie board 
with all the weight upon it, even though the 
bore of Hie tube should be so small, (hat less 
than an ounce of water would fill it. 

Although this principle of the upward pres- 
sure of water was known to the ancients, it was 
never applied to any useful purpose till the late 
Mr. Joseph Bramah consinictecl on it the wcll- 
knowii midraulic press, which is now so ex- 
tensively used where great pressuiv is required, 
or this amazingly powerful machine, we shall 
bore give a brief description. Fig. 11 is a 
section of one of one of these presses, in w'hich 
t is the piston of the large cylinder, formed of a 
solid piece of metal, turned tnily cylindrical, 
and carrying the lower board v of the press 
upon it: u is the piston of the small forcing 
pump, neinx also a solid piece of metal of a 
cylindrical form, and moved up and down by 
the handle to; the whole lower part of the 
press is soineKmes placed in a case x x, con- 
taining more than sufficient water, as at y, to 
fill both the cylinders, and the suction pipe of 
the forcing pump ft, dipping iuto this water will 
l>e constantly siippliecl. When Hie handle to 

noved npwanis, the water will rise through 
conical metal valve z, opening upwaros 
into the bottom of the pump ft, ana wlien the 
handle is depressed, that water will be forced 
through another similar valve a, opening in an 
opposite direction in the pipe of comnuiiiicatton 
between the pump and tlie great cylinder h, 
which will now receive the water, by'which the 
piston rod t will he elevated at each stroke of tile 


HYD 

pump. Anotlier small conical valve c, is applied 
by means of a screw to an orillfie in the lower 
part of the large cylinder, the use of which is to 
release the pressure whenever it may be lieces- 
sary, for on opening this valve, anv water which 
was previou^ contained in the faive cylinder 
h, will run oir into the reservoir y, oy the pas- 
sage d, and the piston t, will descend, so that 
the same water may be used repeatedly. 

This machine not only acts as a press, but 
is capable of many other useful applications, 
such as a jack for raising heavy loans, or even 
buildings ; — to the purpose of drawing up trees 
by their roots, or the piles used in building. 

Upon the principle of the upward pressure 
of fluids, piece of lead may be made to swim 
in water, by immersing it to a proper depth, 
and keeping the water from getting above it 
Let CD, fig. 12, be a glass tube open throfigh- 
out, and O a flat piece of lead naif an inch 
thick, fitted exactly to the lower end of the 
tube, but not to go within it. By means of the 
packthread L, the lead is held close to the 
Bottom of the tube, and in this situation it is 
immersed in the water of the vessel K to 
somewhat more Chan eleven times its own 
thickness, because lead is more* than eleven 
tiifips heavier than water ; then the thread L 
may be lot go, but the lead will not fall^ but be 
sustained by the upward pressure of the water 
below it. If some water be poared upon the 
lead, or if the tube he raised a little, the lead 
will fall by its own weight, which will then he 
too heavy for the pressure of the water round 
tlic tube, upon the column of water below it 

II. The effects of gravity on fluids of diflerent 
densities, will, from what has preceded, not be 
very difficult to comprehend. 

li two fluids of dilTerent densities are placed 
in a state of equipoise wiUi each oilier, and 
have the same base, their perpendicular heighU 
above (he horizon will be in a reciprocal ratio 
to their densities or specific gravities. 

If, for example, mercuiy is put jnto an in- 
verted syphon, and water is poured Into one of 
the brancibes. in order to elevate the mercni^ 
in the other branch one inch above its level, it 
is necessary that the water should be about 
thirteen inches and a half high. The height of 
Hie water then will be thirteen times and a half 
that of the mercury ; becaiue the specific gravitv 
of mercury is about thirteen times and a half 
as great as that of water. 

III. Ilie action of fluids on solid bodies im- 
mersed in them forms the doctrine of specific 
gravity. 

When a solid body is plunged into a fluid, it 
occupies a space in that fluid exactly eciiial to 
its own mognitude. The quantity of fluid then 
so displaced, either eauals in density, and con- 
sequently in weiglit, tne solid which displaced 
it ; or, on the contrary, one of the two must 
weigh more than the ^her. In the last case 
which is most common, the quantity by whicn 
tlie heavier body surpasses the lighter, is called 
the specific weight or gravity. 

If a body is heavier (ban toe fluid in w'hich it 
is immersed, it is evident tlial it will sink to 
the bottom by its specific gravity. If a body is 
lighter than the same bulk of the fluid into 
wmich it is plunged, a part of it will swim, and 
the remaining part which* is immersed dis- 
places a quantity of fluid, which weighs exactly 
as much as the whole of the solid body 
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'I’lie inatrniiicnt used for finding flj<» specific 
parities of bodies-, ia called Ibe bydrustidic 
balance, fig. 13. 

Tl dillers \ery little from a common lialance 
that is nicely made ; only it luis u lio(»k nt tlie 
bottom of one of the scales, on which difierciit 
substances that are to be examined may he 
hung by horse-hnirs, so ns to he immersed in u 
vessel of water, ^\ithont wetting the scale. 

If a body thus suspended under the scale, 
nt one end of tlie balance, be first counterpoised 
in air by weights in the opposite scale, nod 
then immersed in water, tlie ecinililirinm will be 
immediately desfroyeil ; tlien, if as imicli weight 
be put into tlie scale from which the body han^s, 
ns will restore the equilibrium, without altering 
the weights in tlie opposite scale ; that vveight 
w hich restores the e<|iiiiihrimn, will he equal to 
the tveight of a quantity of water as large as flic 
immersed body ; and if the weight of the body- 
in air be divided by what it loses in water, the 
quotient will shew how much that body is 
h#‘avier than its bulk of water. Thus, if a 
guinea suspended in air, be counterbalanced by 
129 grains in the opposite scale of the halance, 
and then, on its being immersed in water, it 
becomes so iipich lighter as to require 7\ grains 
mt into the scale over it, to restore the eqili- 
ibrinm, it shews that a quantity of water of 
equal bulk with the guinea, weighs 7\ gmins, 
or 7.25 j by w'hich divide 129 (the weight of the 
guinea in air,) and the quotient wdll he 17.793 ; 
which shews that the guinea is 17.793 times as 
heavy as its bulk of water. And thus, any 
piece of gold may be tried, by weigliiiig it first 
111 air, and then in water ; and if upon dividing 
the weight in air by the loss in water, the quo- 
tient comes out to be 17.793, the gold is good: 
if the quotient lie 18, or between 18 and 19, 
the gold is very' fine ; but if it be less than 17, 
the gold is too much alloyed with other metal. 
By this method, the specific gravities of all 
bodies that will sink in water, may be found. 

H YDROSULPH URETS, in chemistry. 
Sulphuretted hydrogen gnss possesses the pro- 
perties of an acid. It is absorbed by water, in 
considerable ipiantities, and the solution red- 
dens vegetable blues; it combines also with 
alkalis and earths, and with several metallic 
oxides. The combinations vvliich sidphiirettcd 
hydrogen forms with baste have been called 
hydrosiilphnrets. 

HY OROMETER. Hygrometers are instrn- 
rm^nts which indicate the presence of water in 
the air, its ' nriafion in quantity, and itt actual 
quantity existing in a given bulk of air at atiy 
given time. See Meteoroloox'. 

JlYMENOPTERA, in nat>n<*d history, the 
fifth order of invtcls according t.. the Linruean 
system. The insects of tliis order are tiir- 
nished^ with four menihranuceons wings, and 
also with a sling, or a process resembling one. 
The wasp ami the bee are inserts of this order. 

HYOSCYAMUS, //cmW, in botany, a 
genus of the inonogynia order, in the pentandria 
riass ok* plants; and in the natural nietiioci 
ranking under the 2StU order, liiridec. There 
are eight species, one of which, vi/. the niger, 
or common henbane, is a native of Britain It 
grow's on rna^aidcs, and among rubbish. 

HYPERBOLA, in geometry, the section of 
a cone mode by a plane, so that the axis of 
the Kction inclines to the op^msite leg of the 
rone, Witich in Che pnnibota u parallel to it, 


and in the ellipsis intersects it. The axis of 
the hyperbolical section will meet also with the 
opposite side of the cone, when produced above 
the vertex.. See CoNic Sections. 

HYPERBOLE, in rhetoric, a fignre,whereby 
the truth and reality of things are excessively 
either enlarged or diminished. 

HYPNUM, yeoMer-moss; a genus of the 
natural order of iniisci, belonging to the crypto- 
ganiia class of plants. Tiiere arc fifty species, 
many of them natives of Great Brilaiti ; none 
of them, however, have any remarkable pro- 
])erty, except the prolifcruin and parietiniim. 

JJYPO'rHECATE, in law, to hypothecate 
a sliip, is to pawn it for necessaries ; and a 
master inny hypothecate either ship oi goods 
for relief, when in distress at sea ; fur he repre- 
sents the traders as well as owners. 

HYPOTHENLTSE, in geometry, the longest 
side of a right-angled triangle ; or it is that side 
wliioh subtends the right angle. Enelid, lib. 1. 
proposition XLVii. demonstrates, tlinl in every 
rectilinear right-angled triangle, the square of 
the hypotlieiinse is equal to the sqnares of both 
the other sides. 'J'his celebrated problem was 
discovered by Pythagoras, who is said to bav e 
sacrificed a hecatomb to the Muses, in gratituda 
for the discovery. 

HYPOTHESIS, in general, denotes some- 
iliiiig suiqKised to be true, or taken fur granted, 
in order to prove or illustrate a point in ques- 
tion. 

JIYSTRIX, porcupine, a genus of quad- 
rupeds, of the order glires. The generic cha- 
racter is, front teeth two, both in the upper and 
under jaw, obliquely cut; grinders eight ; body 
covered with spines intermixed with haiis; 
four toes on the fore-feet ; five on the hind. 
There are five species, viz. 

1. 1'he comiiioii |)orciipine. The general 
length of the porciiuine is about two feet from 
bend to tail, and (tial of the tail about four 
inches. The upper parts of the auitnnl are 
covered witli long, hard, and sharp quills ; 
those towards the middle and hind part of the 
body being longer than the rest, and rutasiiriiig 
from nine or ten to twelve or fifteen inches in 
length; they are very sharp-pointed, and are 
variegated with several alternate black and 
winterings: the root, or point of attachnienf, 
is sfiiall; the head, belly, and legs, arc covered 
with strong dusky briHtle.s, intermixed with 
soft* hairs : on the top of the head tlie hairs 
are vi y long, and curved backwards in the 
manner of a rnfi* or crest. 

Thid eiiiinal is a native of Africa, India, and 
the Indian islands ; it is also found in some of 
the wni..u r parts of Europe, and is said to be 
not \try nncomnioii in Italy. 

'J'he iHircupine feeds princiiially on roots, 
fruits, barks, and otiit-r vegetj^ble substances: 
it inluibits iioies or siibte’Tuneous retreats, 
which it is said to form into several compart- 
ments or divisions, having only a single hole 
or entrance. It sleeps much by ilny, and makes 
its excursions for food during (he night. The 
female produces two young at a birth, and 
these, if biketi early, are said to be easily 
tamed. 

% Hysirtx prehensilis, is an Ainericaii 
species, and is found in many of the hotter 
parts of^ that coiiCitienf ; partieiiinriy in Brazil, 
where it inhabits woods, and climbs frees ; 
clinging occasionally to the branches by its 
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fiiil, in the manner of some of the opossums 
and nionkies. It is said io feed not only on 
fruits of various kinds, but also on birds. It 
sleeps dnrinj^ the greater part of the* day, con- 
realinjt itselt in the hollows of trees, or beneath 
their roots. Us voice, according to Maregrave, 
resembles the grunting of a pig. Its general 
lenj^h is about a foot, and the tail about 
eighteen inches. The whole animal, except on 
the belly and insides of the limbs, is covered 
with short, strong, and very sharp spines. 

3. Hustrix Mexicema. 'fhe Mexican porcu- 
pine, which is placed as a variety of thothjstrix 
prehensilia in the Gmelinian etlition of the 
Nysteiiia Naturie, seems to be justly considered 
as a distinct species. It is us large, as a 
middle-si/ed dog, and is of a dusky brown 
colour, with very long bristles intermixed with 
the fur. This animnl inhabits the hilly ]>artH of 
Mexico, residing in woods, and feeding, like 
the former, on fruits, &c. It is said to be easily 
tamed. 

4. Il^strix macroura. The iridescent por- 
cupine IS an animal of a very extraordinary ap- 
pearance. It is of a very thick form, and is 
coated with short, stHf bris<hs, which, accord- 
ing io the diflf'erent directions of the light, ex- 
hibit changeable colours, appearing either of a 
gilded green, or of a reddish tinge. If we ex- 


cept the gilded, or cape mole, it seems to be 
almost the only qua^iiped y«t known witli 
changeable-coloured hair. 

5. llysirix fasciculata is a native of Malacca. 
It dilfers from the common porcupine in several 
particulars, and especially in the form and 
length of its tail, which is naked, scaly, about a 
third of the length of the body, and terminated 
by a tuft of long flat hairs, or rather small whito 
laminee, resemnling strips of parchment. The 
body measures filleen nr sixteen inches, and is 
consequently less than that of the European 
porcupine. 

6. Hystrix dorsata is a native of the northern 
parts of America, and is not uncommon in 
Canada. Tt is a short tliick-hodied animal, ap- 
proaching somewhat to the form of a beaver, 
and»is remarkable for the length and fulnequpf 
its fur, which is soft, of a dusky brown colour, 
and iiitcrrnixcd with longer and coarser hairs 
with whitish tips, ft is said to feed princi- 
pally on the bark of the juniper tree. It drinks 
by lapping, in the manner oi a dog. It resides 
in holes under the roots of trees, on which, like 
some others of this genus, it often climbs, and 
is thus killed by the American fridians, who 
coosider it as a useful ariiclt- of food ; they 
also use lltu quills by way of fringes, and for 
the purpose of ornamenting their boxes, &c 


I & J 


I the ninth letter of the alphabet, used as a 
* 9 * numeral, signifies no more than one, and 
stands forsomdiiy units as it is repeated times: 
thus, f, one ; II, twoj Ifl, three, &c. and when 
put before a higher numeral, it subtracts itself, 
ns IV, four ; IX, nine, &c. but when set alter it, 
so many are addt d to the higher iiuiiieral, as 
there are I’s added; thus VI is .5-1-1, or six ; 
V'll, .5-|h2, or seven; VI If, 5-|-3, or eight. 
The Hiirieiit Romans likewise used for 500, 
Cf^ for 1000, ff)3 for .5000, CCr^3, for 10,000, 
lO;")^ for 50,000, and CCCI033 for 100,000. 
Fdilher than this, as Pliny ob-^enes, they did 
not go ill their notation ; but wIh'ii necessary, 
repeated the last riiiniliei*, as CCCIq^^, 
CtXJlooo for 200.000 : CCCI^O;^^, CCCIjo^, 
CCCIj;)') for 300,000; and so on. 

llesitii'S the vowi'l, there is tin' jod conso- 
nant ; w hich, because of its dillerent proiniiicia- 
tion, has likewise a dillerent form, thus, J. j. 
Ill Faiglisli it has the soft sound of y, nor is 
used but when ^soft is retiuired before vowels, 
where y is usually hard : ihus we say jacl',jef, 
johff K:r. instead of yarl-, yet, ynw, which 
would be contrary to the genius of the English 
language. 

JACK, in mechanics, an instrument of com- 
mon use for raising heavy timber, or very great 
w-e^hts of .my kind. The common kitchen 
jack is a compound engine, where the weight 
is the power applied to overcome the friction of 
the parts, and the weight with wlihdi the spit 
is chained ; alid a steady and iinifbrni motion is 
obtained hy means of the fly. 

Jack, in naval allairs, a sort of flag, or 
colours, displayed from a staff erected on the 
outer end ol a ship's bowsp/it. In (he British 
navy the jack hi a small union flag ; but in mer- 
ciiunt ships the union is bordered with red. 


Jack, smoke. See Smoke Jack. 

Jack in the box, a large w'ooden male screw, 
turning in a female one, which forms the upper 
part of a strong wooden box, shaped like a 
Irusti'um of a pyramid. It is used by means of 
levers passing tlirough holes in it, as a press in 
packing, and for other purposes. 

jACK-y/<r< 7 , in a ship, that hoisted up at the 
sprit-sail top-mast head. 

JACKALL. Sec C \Nis. 

JACOBUS, an ancient gold coin worth 
tw’«Mitv-five shillings. 

JAtJpUINIA, a jfenns of the nionogynia 
order, in the hexandcin class of plants ; and in 
the natural method ranking with tliose of which 
fhe order is doubtful. The corolla is dcceinfid ; 
the stamina inserted into the receptacle ; the 
berry monospermoiis. There are four species, 
shrubs of South America. 

JADU. See Nephrite, 

JAL.AP is the root ol the convolvoliis ja 
lappa. It derives its name from Xalapu, a 
town of Mexico, in the environs of which it 
grows plentifully. It is also found among the 
sands of Vera Cruz. This plant resembles in 
appearance the convolvolus of our hedges. 

By M. Henry's analysis, the constituents of 
three dilferent varieties of this root are. 


Resin, 

Jnl. Irger. 
60 

Jal. ii.'iiu 


Extract, 

75 

140 

m 

Starch, 

95 * 

102 

103 

Woody fibre. 

270 

210 

200 


500 

500 

500 


IAMBIC, in ancient poetry, a sort of verse 
so called from its consistiiij^, eithei wholly or 
in great part, of iambuses. The word is applied 
also to a particular kind of Latin verse, of 
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which the simple foot consists of a short and if brightness s wanted, Uien a.so odier means 
long syllable. ^ must be pursued. The colours used with the 

JAPANNING is properly the art of vnmisli- shell-lac varnish may be any pigments whatever, 
ing and painting ornaments on wood, in the which gi^e the tint of the ground desired. As 
same manner as is done by the natives of Japan metals never require to be nnder-coatJd with 
in (he East Indies. * whitine-, they may be treated in the same man- 

I'he substances which admit of being ja- ner as wood or leather, 
panned are almost every kind that are dry ana Method of painting Japan fcorih.— -Japan 
rigid, or not too flexible ; as wood, metals, work ought properly to be painted with colours 
leather, and paper, prepared for the purpose, in varnish; though, for the greater dispatch. 
Wood and metals do not require any other and in some very nice work in small, for the 
preparadoii but to have their surfaces perfectly freer use of the pencil, the colours are some- 
even and rleaii ; hut leather should be securely tiroes tempered in oil ; which should previous!]^ 
strained, either on ri*ames or on boards ; as its have a fourth part of its weight of giim animi 
bendinof, or forming folds, would otherwise dissolved in it ; or in default of that, gum 
crack and Ibrre off the coats of varnish. Paper saiidarach, or gum mastich. When the oil is 
should be (rcated in (be same manner, and have thus used, it should be well diluted with oil of 


a fireviuus strong coat of some kind of size ; 
blit it is rarely made the subject of japanning 
till it is cou\erted into paper inache, or wrought 
by other means into such form, that its original 
slate, particularly with respect to flexibility, is 
changed. 

One principal variation from the method for- 
merly used in japanning is, the omitting any 
priming, or undercoat, on the w'ork to be 
japanned. In the oldi^r praclire, such u priming 
was always list'd ; (he use of which w'as to save 
in (he qnniitity of \arnis)i, by filling up the in- 
equalities in (he snriace of the substance to be 
varnished. But there is n great ineonvenience 
arising from the use of it, (hat (he Japan coats 
are constantlv liable (o he cracked, and peeled 
off’ by any 1 loletice, ami will not endure near 
80 long as the urticles which aie japanned 
without any such piiming. 

the nainre of Japan grmonU . — When h 
priming is used, tlie work siiould (irst he pre- 
pared hy being well smoothed with fish-skin or 
glass-onper, and being mod** thoroiiglily clean, 
should be brushed o\er unee or twice with hot 
size, diluted with two-thirds water, if it is of 
(he rommoii strength. Tlie priming Khoiild 
then he laid on as even ns possihb*, and should 
be formed of a size, of a consistency between 
(be common kind and glue, mixed with as much 
whiting as will e it a sufficient body of colour 
(o bide the surface of whatever it is laid upon, 
but not more. This inust be repeated till the 
inequalities are coiiiple<ek filled up, and then 
the w'ork must be cleaned off with Dutch rnsLt‘s, 
and polished with a wet rng. 

When w’(>od or leather is to be japanned, 
and no priming is used, the best preparation is 
to lay two or three coats of coarse \:iniisb, 
c.omiKised in the following manner. Take of 
rectified spirit of wine one pint, and of coarsi* 
seed-lac and rrsin each two 0 !«r<ces ; dissolve 
the seed-lac and resin in the spirit, and then 
strain off the varnish. This varnish, as well as 
all others formed of spirit of wine, must be laid 
on in a w::>'(n plai'e ; and if it can be con- 
veniently managed, (he piece of work to be 
varnished should he made warm likewise * and 
for the same reason, all dampness should be 
avoided ; for either cqld or moisture chills this 
kind of varnish, and prevents its takii^ proper 
bold of the substance on which it is laid. 

When tM^ work is so prepared, or by the 
priming with the compostti$4l of size and whiting 
alawe described, the propef japan ground must 
be laid on, which is much the best formed o« 
sbelMac varnish, and the colour desired, except 
white, w Inch requires a peculiar treatment ; and 


turpentine, that the colours may lie more evenly 
ami thin; by which means fewer of the polish- 
ing or upper coats of varnish become necessary 
When a sufficient number of coats is^thn.s laid 
on, the work is (it to be polished ; whirli must 
be done, in common cases, by rubbing it with 
a rag dipped in tripoli, or rottenstone, finely 
powdered ; but, towards the end of the rubbing, 
a little oil of any kind should be used along 
with the powder ; and when the work appears 
sufficiently bright and glossy, it should be well 
rubbed with the oil alone, to clean it from the 
pow'der, and give it a still brighter lustre. 
JAR(30N. See Zircon. 

JASIONE, a genus of the mbnognmia order, 
n the syngenesia class of plants, and in the 
natural method ranking under the 49th order, 
cainpanacea;. There are four species, shrubs 
of the West Indies. 

JASMINUM, Jasmine, f or Jessamine-tree, 
a germs of the monogynia order, in the diandriu 
class of plants, and in (he natural method milk- 
ing tinder the 44th order, seitiariae. The corolla 
is salver-shaped, the berry ciicoccous ; the seeds 
arillated, the anthenc witiiiii the tube. 'I'hcre 
are 17 sjiecics. 

JASPER. A snh-specics of the rhomboidal 
quartz of Professor Jameson. He enumerates 
five kinds: Egyptian jasper, striped, porcelain, 
common, and agate jnsjier. 

1. Egyptian jasper, of which there ore red 
and brown, '^fhe first is ffesh-red, blood-red, 
yellow, and brown, in ring-shaped delineations. 
In -'oundish pieces. It is found imliedded in 
red ''lay-ironstone at Baden, and is cut into or- 
name its. 

Ihe brown has its v arious shades of colour 
dis|iosed in concentric .stripes, alternating with 
black stripes. In spheroidal masses. Lustre 
glim!ik.,nng. Fracture conchoidal. Feebly 
translucent on the edges. As hard as horn- 
stone. Specific gravity 2.6. It is infusiblt\ It 
occurs loose in the sands of Egypt It is cut 
into ornunient.s. 

2. Stripea jasper. Colours, grey, green, yel- 
low, red, arranged in stripe.s, in flamed, or 
spotted delineations. Massive in whole beds. 
Dull. Fracture conchoidal. Opaque. Less 
liard^thaii E^ptian jasper. Rather easily fraii- 
gible. Specific gravity 2.5. It occurs in secon- 
dary clav -porphyry in the Pentland-hills, and 
near Friniirg in &xoDy. It receives a fine 
polish. 

3. Porcelain jasper. Colours guy, blue 
yell jfw, j^eoerally of one colour, or with clouded 
delineations. Massive, and cracked in all di- 
reefions. Lustre glisteniiig Fracture con- 
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fllioidal. Omtqiie. Easily frangible, and not 
very hard. Specific gravity, 2.6. Fuses into a 
white or grey glass. It is always found along 
with burnt clay and earth slags. It il found on 
the cohst of Fifesliire, in Shropshire, and War- 
wickshire, and some parts of Germany, where 
immense beds of coal appear. 

4. Common jas]}er. Colours red and brown. 
Massive. Lustre, from shining to dull. Frac- 
ture conchoidal. Opaque. Hard in a low ile- 
gree. Rather easily frangible. .Specific gravity 
2.6. Infusible lielore the blowpipe, becoming 
at hist white. It occurs jiriricipully in veins ns 
II constituent of agate. It is found in the 
Pentland-hills, and in trap and triinsition rocks 
in Aryshire and Dumfries-shire. It receives a 
good polish. 

6. Af/nte jas^)€r. Colours vellowish-white 
and reddish-white. Mussive. t)uil. Fracture 
flat conchoidal. Opaque. Hard in a low de- 
gree. It occurs in layers in agate balls, in 
many places. 

JA'rilOPHA, the rassada plant, a genus of 
the nioiiodelphia order, in the moncecia ^lass of 
plaiilN, and in the natural method ranking under 
the 3Stli order, tricocca. I'here are nine 
species, of which the most remarkable are : 
J. The ciircas or English pliyric nut. 2. The 
gossypifolin, cotton-leaved jatropha. .3. The 
iniillifida, or French physic nut. 4. The niani- 
hot, or hitter cassnda, has palmated Iea\es; 
the lobes lanceolate, very entire, and polished. 
5. The janiphn, or sweet cassada, has palmated 
leaves, with lobes \ery entire ; the intermediate 
leaves lobed with a sinus on both sides. 6. 
The elaatica, or hexea giiinnensis, with teriiate 
lea\es elliptic, very enliie^ .hoary underneath, 
mid longly petiolated. See Caoui ciiouc. 

The root of bitter cassada has no tibinus or 
woody filaments in the heart, and neither hoils 
nor roasts soft. The sweet cassada has all the 
opposite qualities. The hitter, liowever, may 
be depriied of its noxious qualities (which re- 
side in the juice) hy heat. Cassada bread, 
therefore, is made of both, thus : the roots are 
washed and scraped clean, then grated into a 
till) ; after this, they are pat into a hair hag, 
and strongly pressed, to squeeze out the juice, 
and the meal is dried in a hot stone hason over 
the lire. Cassad.i roots } ii Id a great quantity 
of starch, which the Bra ilians export in little 
liinqis under the name of tapioca. 

JAV. See CoHVUS. 

IBEX, in zoology. See Capra. 

IBIS. See Tantalls. 

ICE. Sec Congelation. 

lCE-//nw*r, a building contrived to preserve 
ice for ilie use of a Ihriiily in the .siiinnier season. 
It is generally sunk some feet in the ground in 
a very shady situation, and covered with thatch. 

1CEljAND-myr7/e, a precious stone met wiUi 
in the islands ot Ireland and Ascension, em- 
ployed by the jewellers ns an agate, thuiigli too 
sofl for the iiiirpose. It is supposed to he a 
volcanic procluct; being solid, black, and of a 
glassy texture. When held between the eye 
and the light, it is semitransparent, aiul green- 
ish, like the glass bottles which contain iiiiicli 
iron. Ill the islands which produce it, sncIi 
large pieces are nict<. with (hat they cnuiiut be 
equalled in any glass-house^ 

ICHNEUMON Jly, llie name of a genus of 
flies of the hynienoptera order. I'he generic 
character is, mouth with jaws, w itiioiit tongue : 


untennee with more than thirty joints ; abdomen 
in most species footsiqlked; ^rcer exserted, 
with a cyliiidric bivalve sheatli. The aaimala 
of tins genus provide for the support of their 
offspring in a manner higlily extraordinary, de- 
positing their eggs in the bodies of other living 
insects, and generally in those of caterpillars. 
These egffs in a few clays hatch, and the young 
larvie, which resemble minute white maggots, 
nourish themselves with the juices of the uiitbr- 
tiinate animal, which however continues to 
move about and feed till near the time of its 
change to a chrysalis, when the young brood of 
ichneumon-larvee creep out by perforating the 
skin in various places, and each spinning itself 
up in a small oval silkcMi case, changes into a 
chrysalis, the whole number forming a groiipe 
on Mie shrivelled body of the caterpillar which 
had ulforded them nourishment; and after a 
certain period emerge in the state of complete 
ichiienmoiis. 

ICH NOGRAPH Y, in perspective, the view 
of any thing cut olf by a plane pniallel to the 
horizon, just at the base of it. 

ICH'rH V OCOLL A. See Accipenser and 
Gelatina. 

JCHTHYOLITHUS. in natural history, tiie 
body or parts of a fish changed info a fossil 
.substance. Four species are enumerated. They 
are seldom found whole, but in difleient parts, 
ns the head, gill-covers, and other bones, fins, 
taibs, tendrils, or scales, in a grey slaty swine- 
stone, or impressed on siiistose niarrde, and 
soineiiiiies penetrated with bitiunen. 

ICIITHVOLOGY, ij^flwoAoyia, the science 
of fishes, or that hrancli of zoology w hich treats 
of fishes. See Pisces. 

ICOSAHEDRON, in geometry, a regular 
solid, consisting of tw'enty triangular pyramids, 
whose vertices meet in the centre of a sphere, 
supposed to circumscribe it; and, therefore, 
have their height and bases equal ; vvlicrefore 
the solidity of one of those pyramids multiplied 
by twenty, the number of bases, gives the solid 
content of the irosabedron. 

ICOSANDRIA, from eixcai “ twenty,*’ and 
ffvitp, a mail or husband the name of the 
12tl) class in Linuanis's sexual method, consist- 
ing of plants with liermaphrodite flowers, 
which are furnished with twenty or more .eta- 
iiiiiia, that are inserted into (he inner side of 
the calyx or petals. See Botany. 

IDEAOLOOY. The philosophy of the 
human mind. We are conscious ot oiir own 
existence ; and in this consciousness we per- 
ceive a certain variety or siicce^ivc change, 
which we distinguish by the name of thought. 
It seems ns if it would be a vain attemnt to iu- 
V estimate by wliat physical operations the pro- 
ceedings of the mina may be caused, supported, 
or governed. The primary* objects of thoiiglit 
are derived from our sensations^ or perceptious. 
We can form no conception of any subject of 
thought which shall not be reterable to the 
senses. During the octiinl time of sensation we 
suppose 0111 selves to be operated upon, by some 
beings iqr objects which* constitute no part of 
ourselves ; and we do not hesitate to inter from 
those sensations, that an exteniul universe does 
actunlly subsist. Berkeley, Hume, and otliers, 
have made this a Kubiect of question; and it 
iimst be confessed, triat we have no absolute 
proof respecting it From tlie certainty, how 
eyer that wc ourselves do not cause the changes 
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which ^ produce nensation in u», we ^ are 
irresistibly impelled to affirmative decision 
of this question. 

^ In many instances, the sensations wc expe- 
rience nHbrd some resemblance of the olnects 
which cause tliem, as in the fi'fiires of bodies ; 
Imt in others, it is probable that no such re- 
semblance exists, ‘as in colours, sounds, 8cc. 
A distinction has therefore very properly been 
made^ between that which is perceived, and 
tlie cause of the perception ; and, moreover, as 
we find that effects, similar to our antecedent 
perceptions, may and do take place, though the 
organs of sense nrn not then acted upon, we 
make n further distinction between tlicse last, 
and the nerceptions tiu inscives. We call them 
ideas. They not only resemble the percep- 
tions, ns individually considered, but likewise 
make their appearance in the same arrange- 
ment or order of recurrence. We think, we 

t jerfonn a positive act, in many instances, in 
)nnging tliein forward, which w'e call on net of 
the memor)-^, or recollection; and their con- 
comitant appearance, or the succession of ideas 
by recollection, in the similarity or the order 
of the sensations, has been called the associa- 
tion of ideas. The s line term is likewise ajj- 
plied, when we speak of the recurrence, in 
iflea, of an entire fmntenipornneous sensation, 
in consequence of part of it being brought 
forward in the memory. 

Much discussion has taken place among phi- 
losophers, respecting the origin and nature of 
oiir ideas; in which it must be confessed that 
a niis-npplication ofterms, a confusion of intel- 
lectual research, with an admixture of theolo- 
gical notions, and several other causes, have 
united to render a plain subject considerably 
obscure, even in the hands of men of much 
talent and nciiteness. 

IDENTITY, denotes that by which a thing 
is itself, and not any thing else. 

IDIOM, among grammarians, properly sig- 
nifies the peculiar genius of each language, hut 
is often used in a 8\nonyniaiis sense with 
dialect. 

IDIOSYNCRASY, among physcians, de- 
notes a peculiar temperament of body, whereby 
it is rendered more liable to certain disorders, 
Ilian persoiis of a diffen ot constitution usually 
are. 

IDIOTS, in law. An idiot is n fool or m ul- 
man from his nati\ity. According to the sta- 
tute 17 Edward 11. e. 9, the king .shall Iwne 
the eiislody of the landv of natural fimis, l,.kiiig 
the profits of Ihein without wii‘'te i r desliuc- 
tion, and shall find them neces'-m-ifs. And, 
after the death of tin ni, he she*' rrnder if fotht 
right heir. 

But it seldoin happens, that a jury finds a 
lan an idiot from his ^a^i^i1y, hut only mm 
<'oinpos tneftfisj fiorn some paitii'iilar time ; in 
which case, he comps uiidt-r tlie denomination 
of a lunatic, of whose lands Ihe king shall not 
Vii* the profit, but is accountable fur the same 
jb .*e lunatic when he comes to his right mind, 
jr to his executors or ddministraturs. ^ 

An idiot, or person non compos^ ma 3 rluiierif, 
and prirchnifl*, and if be marry and die, his W'ife 
sh «ll be endoived. It i^ A general rule, that 
idiots and lunatics, being incapable of judging 
between good and evil, are punishable by no 
criminal prosecution whatsoever. Acts^ so- 
lemmy acknowledged bj them in a court of re- 


cord, as fines and recoveries, and the uses de 
dared on them, arc good, and cannot be avoid- 
ed by themselves or representatives. But 
during rhefir lunacy they are incapable of mak- 
ing any will or testament, as are also persons 
grown childish from extreme old age. When 
an idiot sues, or defends, he must appear ; but 
a lunatic shall appear by guardian or by 
attorney, 

JELLY, in chemistry. If we press .out the 
juice of ripe blackberries, currants, and many 
other fruits, 'and allow it to remain for some 
time in a state of rest, it partly coagulates into 
a tremulous soR substance, well known by the 
name of jelly. If we pour oft* the uncoagulated 
parts, and wash the roaguliim with a small 
quantity of water, we obtoin jelly approaching 
tu a state of purity. 

Ill this state it is nearly colourless, unless 
tinged by the peculiar colouring matter of the 
fruit. It i.s scarcely .soluble in cold water, but 
very soluble in hot water ; and when the .solu- 
tion cools, it again coagulates into the Ibrni of a 
jelly. When long boiled, It loses tlie properly 
of gelatinizing by cooling, and .becomes ana- 
logous to mucilage. This is the reason that in 
making currant- jelly, or any other jelly, when 
the quantity of sugar added is not sufficient to 
absorb all the watery parts of the fruit, and 
consequently it is necessary to conreiitrafe the 
liquid by long boiling, the mixture often loses 
tlie property of coagulating, and the jelly, of 
course, is spoiled. 

JESUITS, in church history, or the society 
of Je.sus, a celebrated religiou.s order in tlie 
lloniish church, founded by Ignatius Loyoly, a 
S|[)aniard, who in the year 1738, assemblpdten 
oi his companions at Rome, and proposed to 
form a nevv ortler, when it was agreed to add 
to the three ordinary vows of chastity, poverty, 
and obedience, a fourth, which was to go 
wherever the Pope should command, to make 
converts. I'licy W'ere admitted on their own 
terin.s ; but the order was abolished, on ac- 
rusint of the enoriiiilics committed by tlieni, in 
1773. 

Jesuit’s- A rrrjf-. See Cinchona nnd Piiak- 

MACV. 

JET. .See Co.vL. 

.fjiT d’eau. Sec Hydraulics. 

.t^EWS, in church lii.slory, llie drsrendants 
of.ludnli, the son of Jacob, and oi’ the Israel- 
itc.s, ’ommonly denominated the Twelve IVihes 
of Israel. This nainc w'us first given totho.se 
Jews who returned from Ihe capti\ity of Baby- 
lon, because the tribe of Judah made the must 
consp nous figure amorig them. 

The Inllowing is a .SMininnry of their religions 
creed ]. That God i.s the creator and active 
supporter of all things. 2. That God is one, 
niifl eternally uuchangeable. 3. 'I'hat Crod i.s 
incorporeal, and cannot hfl^e any moterial pro- 
perties. 4. That God shall eternally subsist. 
. 0 . That God alone above istiJie worshipped, 0. 
That whatever has been taught by the prophets 
i.s Irii. 7. I'hat Mo.scs is the head and lather 
of all contemporary doctors, and of all those 
who lived before, or shall live after him. 8 
That the law was given by IVIoses. 9. That the 
law shall always exist, .and never be altereiL 
10. That God knows all the thoughts and ac- 
tions of men. 11. That God will reward the 
observance and punish the breach of liis laws. 
12. The Mes.siah is to come, though he tarry a 
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long time. 13. That there shall be a resur- 
rection of the dead when God shall thinktit. In 
England, in former times, the Jews and all (heir 
goods belonged to the chief lord where they 
lived. By stat. Edward I. the Jews, lo the num- 
ber of 15,000, were banished out of England ; 
and nevrtr returned till Oliver Croinvvell re- 
admitted them. Whenever any Jew shall pre- 
sent himself to take the oath of abjuration in 
pursuance of the 10 Geo. III. c. 19, the words 
“ upon, the true faith of a Christian shall be 
omitted. If Jewish parents refuse to allow 
their protestant children a maintenance suitable 
to their fortnne, the lord chancellor, upon com- 
plaint, may make such order therein as he may 
think proper. 

IGNIS FATUITS. A luminous a ppearanre 
or flame, fretpu'iitly seen in the night in difle- 
rent vomitry places, and called in I'higlatid Jack' 
with a lantern, or Witt with the wisp. It 
seems to he mostly occasioned by the extrication 
of phosphorus from rotting leaves and other 
legel.'Uilp matters. It is probable, that tlio 
motionless ignes fatui of Italy whicli are seen 
iiiglitiy on the same spot, are produced by flie 
slow combustion of sulphur, emitted through 
elefts and apciturcs in tlie soil of that volcanic 
eoiintry. 

JJB, the foremost sail of a ship, being a large 
stay-sail extended from tlie iwiter end of llic 
bowsprit prolonged by (lie jib-boom, towards 
the fore-top-mast-head. 

ILFX, the holm or holly tree, a genus of the 
tetragynia order, iiithetetrandria class of plants, 
and in (he natural method ranking under the 
43(1 order, dumosic. The calyx is ({ii.idriden- 
tated ; the ceroll.i rutaceoiis ; (here is no style: 
the berry is monospcriiioiiH. Tliero are sixteen 
species of this genus ; hut (he most reninrkahle 
is tlie atjuifoliiim, or coinmoii holly. Sheep in 
the winter ure fed with croppings of holly. 
Birds etit the berries. The hart fermented, 
and afierw'ards washed from the woody fibres, 
makes the common birdlime. The plant makes 
an impenetrable fence, and bears cropping; how- 
ever it is not found in all respects to answer for 
(his purpose equally w'ell with the hawthorn. 

The common holly ulfordM a most striking 
example of the wise intention of the great 
Author of nature, in furnishing some plants 
with spines and prickles, which disappear ailler 
lliey have nc(|uired a degree of hcigiit and 
strength suflicient to protect them from being 
eaten by cattle. This is finely described by 
Sontiiey in the following lines* 

1) reader! hast tlioii (‘\ei stood to see 
The lioll)-trcc ? 

The (>>(• that cuiiiemplales it well iieiccivi’s 
Its glossy haves, 

Ordered by an liilelliueiiee so wise. 

As might conrmind the aihciiH’s sophistries. 

Below, a ciiclliis fence, Its leaves are seen. 

Wrinkled and keen : 

No grazing cattle, through ilieir piickly round, 
ran learli to wound : 

But, as they grow where nothinfi is to fear, 

.Sii.nolh and ttnurmed the pointless leaves appear. 

irJAI]MINATIN(5, a kind of miniature- 
painting, anciently iniic.li practised for illus- 
trating and adorning books. Besides the writers 
of books, there were arti.sts whose profession 
wa.s to oriiiiiiieiit and paint inaniiscripts, aJio 
were railed illiiniinalors * tlui writers of books • 
tirst finished their part, and the illtimbiators 


enibelbshed them with oniaiueiitedjetfers and 
paintings. We frequently find Uanbs left lii ina- 
nnscripU for the ilfuminatots vmicli were never 
filled up. Some of the ancient manuscripts are gilt 
and burnished in a style superior to latfr times. 
Their.colonrs were excellent, and iheir skill in 
preparing them must have been very great 
IMAGB. See Optics. 

IMAGINATION, a^ovver or facility of tlie 
mind, whereby it conceives and form.s ideas of 
things commimicated to' it by the outward or- 
gans of sense. 

IMBRICATED, among botanists, an njipel- 
latioii given to such leavas of plants, ns are 
placed over one another like the tiles of a house. 

IMITATIVE, ill music, a term applicable to 
that iiuisic w hich is composed in imitation of 
tlic^eflccts of some of the operations of nature, 
art, or human ))assiun, a.s the rolling of (hiiiider, 
swit>iie.ss of lightning, agitation of the sea, bel- 
low'ing of the winds or waves, &:c. 

IMMERSION, that act by which any thing is 
plunged into water, or other fluid. See Flcid. 

Immkksjon, in ustroiiuniy, is when a star or 
planet is so near the sun with regard to our ob- 
servations, that we cannot see it; being a.s it 
were enveloped and bidden in (he rays of that 
Infliinary. It also denotes the beginning of an 
eclipse of the moon, or that moment wlien the 
moon begins to be darkened, and to enter iiilo 
(lie shadow of the earih ; and the same term is 
also used witli reg.ird to an eclipse of the sun, 
when the disk of the moon begins to cover it. 
In (his .sen.se emersion stands ojiposed to im- 
mersion, and .signilies tlie nionient wherein the 
moon begins lo come out of the .shadow of the 
earth, or the sun begins to show the parts of 
his disk which were hid before. 

IMPARLANCE, in law, a petition in court 
for a dnv to considt r or advise wiint answer 
the defendant .shall make to llie plaintifl‘*s ac- 
tion, and is (he continuance of the cause till 
another day, ora longer time given by the conrL 

An imparlance is general or .special : general 
is when it is entered in general terms, without 
any .special claii.se therein ; special is where the 
defendant desires a farther day to an.swer. 

IMPEACHMENT, is the accusation and 
pro-secution of a person in parliament, for trea- 
son or other crime and mi.sdemeanor. An im- 
penehment before tlie lords by the rommon.s of 
Great Britain, i.s a preseiitnient to tiie iiio.st 
high and siijireme court of criinimil jurisdiction, 
by (he niosi solemn, grand inquest of the whole 
kingdom. 'J'lie articles of iinreachment are a 
kind of bill of indictment, found by (lie bouse of 
ronimons, and afterwareJs tried by the Iord.«. 
By .staf. 12 and 13 \V. e. 2. no pardon under 
the great seal shall be pleadable to an impeacli- 
iiient by the coinnions in parliament. 

In the rase of Warren Hastings, in the year 
1791, it was solemnly determined that iin-^ 
penc^bnients do not abate by a dissolution of 
parliament. 

Impeachment of waste, signifles a restraint 
from committing of waste upon lands and teiic- 
iiient.s ; and tlierefore li^ that has ,\ lea.«e with- 
out iin[)enrliment of waste, has by that a pro- 
|)erty or inteiTst given liiiii in the liouses and 
trees, and may make wiisti* in them wSthoiil 
being impenelied for it. 

IMPEDIMENTS in lair. Persons under 
iinpediinents arc tliobe within age, under cover- 
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tnrcj non in prison, or beyond 

seas, whorby a ia>inff in our lawsj liave time 
to claim and prosbBut^tbo ri^iit, after Uie im 
pediments removed, in case of fines levied, &c. 
IMPENETRABILITY. See DivfSiBiLixy 
IMPERATIVE, one of the moods of ». verb, 
used when we would command, entreat, or ad 
vise : tlms, go, read, tcdse pity, he advised, are 
imperatives in oiir lungiiaife. 

IMPERFECT, something that is defective, 
or that wants some of the properties found in 
other beings of the same kind : thus mosses are 
called imperfect plauts, because almost all the 
parts of fructification are wanting in them ; end 
for the like reason is the appellation imperfect 
given to the fungi and submarine plants. 

Impehfect nuMhers, suck whose aliquot parts 
taken together do eitlier exceed, or fall siiort 
of that whole number of which they are pdrts : 
they are either abundant or deficient. 

IMPERSONAL verb, in grammar, a verb 
to which the nominative of any certain person 
cannot be prefixed : or, as others define it, a 
verb destitute of tne two first and primary 
persons. 

1MPETI6ENES, in medicine, descriptive 
of those disorders which, from a general bad 
habit, ninnifost theinstdves uriiicipally by dis- 
figuring tlie skin and external parts of the body. 

IMPETUS, in mechanics, the force 'wiUi 
which one body impels or strikes another. 

IMPLEAD, to sue or prosecute by course 
of law. 

IMPLICATION, in law, is where the law 
implies something that is not declared between 
parties in their deeds and agreements, and 
w hen oar law gives any thing to a man, it gives 
by implication whatever is necessary for en- 
joy Insi it. 

IMPORTATION, the act of bringing goods 
into a country from ibreigu parts. It lias gene- 
rally been considered, that for any country to 
carry on a profitable trade, it is necessary that 
the value of the goods sent out of it should be 
greater than that of the articles imported : this, 
however, is a very erroneous axiom, unless it is 
understood with great limitations. All articles 
of merchandisie, inq)orted merely for re-ex- 
portation, and also such as are used or worked 
up in our own manufuctiin\s, are far from being 
hurtful to onr comir.f n-e ; and may even, in 
many respects, be deciaed of equal profit with 
our own native commodities. It is therefore an 
excess of such importitions alone as are cither 
for mere liixurv or mere necessity, or for both 
together, which is disadvantageous to the 
country. 

IMPOSTS, in architocture, the capitals of 
pillars, or pilasters, which support arches. An 
impost sometimes called chaptfel, is a sort o. 
a plinth, nr a little comice, which crowns 
a pier, and supports the first stone whence an 
arch or vault commences. 

LMPOTENCE, in the ecclesiastical law, is 
an inability of generation, or propagating tlie 
species, and forms a cause of di\orcc a vinculo 
matrimoirii, as being iqercly void, and requiring 
only a sentence declaratory of its being so. 

IMPIUeSING men. The power of iin- 
prewing seamen for sea-service, by the 
king’s commission, has been a matter o*' some 
dispute, and sobiuitted to with great reluctance, 
though it has very clearly and learnedly been 
shown by Sir Micujiel Forster, that the practice 


of impressing seamen for the sea-service, and 
granting i>ower to the Admiralty for that pur- 
pfise, is of a very ancient date, and has been 
continued by a series of precedents, to the 
present time, whence it has been held to be 
a part of the common law ; and tliongb^o sta- 
tute lias expressly declared this power to be in 
the crown, many of (hem very strongly imfily it. 
Landmen, entering into the merchant service, 
ffud apprentices, are exempt for two years from 
the impress, and all apprentices to the sea- 
service under eighteen. 

IMPRISONMENT, is the restraint of a 
man’s liberty under the custody of another, 
and extends not only to a aaol, but a house, 
stocks, or where a man is held in the street, or 
any other place ; fur in all these cases, the party 
so restrained is sajd to be a prisoner. 

None shall be imprisoned but by the lawful 
judgment of his peers, or by the law of the 
land. Magna Charta. 

Im4>risonment, /a/se. To constitute the 
iqjiiry of false imprisonment, two points are 
necessary: the detention of the person, and the 
unlawfulness of such detention. 

IMPROPRIATION, is properly so called 
when a benefice ecclesiastical is in the hands 
of a layman ; and appropriation when in the 
bands of a bisho)), college, or religious house, 
though sometimes tliese terms are confounded. 

It is said there are 3S45 impropriations in 
England. 

IMPULSE, or Impulsive Force, the same 
with impetus. See Mechanics. 

INARCHING, in gardening. See Graft- 
ing. 

H^CH, a well-known measure of length, 
being the twelfth part of a foot, and equal to 
three harl^ corns in length. 

INCIDENCE, in mechanics, denotes the 
direction in wliich one body strikes on anotiior 
See Mechanics and Optics. 

INCLINATION, is a word frequently used 
by mathematicians, anti signifies the mirfiial 
approach, tendency, or leaning, of two lines or 
two planes towards each other, so as to make 
an angle. 

INCLINED plnncy in mechanics, one that 
makes an oblique angle with tJie horizon. See 
Mechanics. 

INCLOSURES. Any person who shall wil- 
ly lly or maliciously destroy or damage any 
fc ice made for inclosing any common waste, 
or other lands, in piirstiniicc of any act of par- 
liament, shall be transported for seven years. 
INCOMBUSTIBLE. See Combustion. 
INCOME iax, a direct contrihiitiou of a 
certain proportion of the nnniial gains of indi- 
viduals for the public service, which Ims become 
an important braurli of the revenue of Great 
Britain. An attempt was made in 1702 to levy 
a tax of this desi riptlou ; but it proved unpro- 
ductive, and was uisconiinued. Towards the 
end of the year 1798, Mr. Pitt proposed, in lien 
of the additional assessed taxes, a general fax 
on income. The act was passed 9tli January, 
1799 ; and the duties imposed by it were, ten 
per cent on all incomes of 200/. peranniini and 
upwards, and lesser proportions on incomes 
between that amount and wl peranniini, which 
paid ten shillings per annum : incomes below 
60^ a year vvere* wholly exempt The great 
object of tliis tax was, to raise a considerable 
proportion of the public supplies wiUiin'tlw 
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yenr, iind to liquidate ivithin n short time what demjfy in regard to escal<v 34 i 4 ^lied a wnr« 
might be further raised by loan ; but it being ranly. ** ^ 

a Uk which from its commencement had been INDENTED, in heraldqi^ Is when the out- 
verv unpopular, it was i jpeuled in ^ril, 1802, line of an ordinary is notched like the teeth of 
and the charges upon it IransferrecHlo the Con- a saw. 

solidatbd Firad. Indented in fortification, the same with 

In 1803 the income tax was revived, with what the French engineers call redent ^ being 
some alterations in the mode of collecting it, a trench and parapet running out and in, and 
under the title of the property tax : the rate at miidi used in irregular fortification, 
which it was now imposed was 5 per cent, on INDENTURE, is a writing containing a con- 
all incomes above 160/. per annum, and lesser veyance between two or more, indented or cut 
proportions on incomes between that amount nneveiily, or in and out, on the top or side, an* 
and^fiOA per annum. In 1806 it was increased swernble' to another writing that likewise com- 
to 6{ per cent ; and in 1800 it was raised to preliends the same words. Formerly when 
the original rate at which it had been imposed, deeds were more concise than at present, it 
or 10 per cent, while the scale of lesser rates was usual to write both parts on the same 
wns made to comprehend all incomes amounting piece of uarchment, v/kh some words or letters 
to 50/. per annum. By this means, and by de- written between them, through which the 
ducting the tax on the dividends of the public par^irnent was cut, either in a straight or in- 
funds lit the bank, and abolishing most of the dented line, in such a manner as to leave half 
former Hliateinents and exemptions, the sum the word on one pari, and half on the other ; 
raised by it has been considerablv augmented, and this custom is still preserved in making out 
the estimated produce being as follows : the indentures of a Ope. 

But at last, indenting only has come into use 

1804 at 1a\ in the pound ^^4, 650,000 without cutting through any letters at all ; and 

1805 at l.v. 3d ditto 5,937,500 it seems at present to serve for little otlier pur- 

18i)Gat2.v ditto 11,500,000 pose than to give name to the species of the 

de^. 

An income tax, if it could be so regulated as INDEPENDENTS, a sect of protestants io 
<0 bear a just proportion to the diilcrent modes England and Holland, so called from ^eir in- 
in wliicli the incomes of individuals arise, and dependency on other churches, and their main- 
did not extend to such aiiiounts of income as tiining that each cliiircli or congregation has 
are absolutely necessary for subsistence, would sufficient power to act and perform every thing 
become the most equitable, as well as the most relating to religious government within itself, 
productive mode of taxation. • and is no way subject or accountable toother 

INCOMMENSURABLE, a term in geo- churches or tlieir deputies, 
metiy, used where two linos, when conqiared INDEX, in arithmetic and algebra, shows to 
to each other, have no common measure, how what power any quantity is involved, and is 
small soever, that will exactly measure them otherwise called *>xpouetit. 
both. And in general two quantities are said INDEX of a Iwjarithm, that which shows of 
to bo incommensurable, when no third quantity how many places the absolute number, beloug- 
cati bo found that is an aliquot part of both. ing to a logarithm, doth consist; and of what 
INCOMPLETE, in botany, a term used to nature it is, whether an integer or fraction, 
denote the sixteenth class of the Linna'an INDICATIVE, in grammar, the first mood 
methodiis c.ilycina,” consisting of plants whoso or iiianner of conjugating a verb, by which w'e 
(lowers want either the calyx or petals. simply nflirm, denj^, or ask something; as, 

INCORPORATION, pojrer of. To the ffwrrw/, tliey love ; wo;* they do not love : 

erection of any corporation the king’s consent ^wfon//re, do they lo' 

is necessary, either impliedly or expressly given. INDICTION, in chronology, a cycle’ ot 15 

'I'he methods by which tlie king's consent is ^^ears. The Roman or papal indiction, which 
expressly given are either by act of parliament is that used in the pope’s bulls, begins on the 
or charter. 1st of January ; aiH by it the popes have 

INCREMENT, is the small increase of a dated their acts e>er since Charleuiagiie made 
1 ariable quantity. Sir Isaac Newton calM these them soxereigns. But besides this, tliere are 
increases moments,’^ and observes, that they oilier two kinds of indiction, viz. that of Con- 
are proportional to the velocitv or rate of in- stantinople beginning on the first of iSeptember; 
crease of the flowing or X'ariable quantities, in and the itnnerinl or Caesarian indiction, which 
an indefinitelv small time. cummencea on the 14th of September. 

INCUBUS, or Night-mare, a disease which INDICTMENT, is a vyritten accusation of 
consists in a spasmodic contraction of the one or more persons of a crime or misdemeanor, 
muscles of the breast, usually happening in the preferred to, and presented on oath by, a grand 
night, and attended wHh very painful difficulty jury. 

of respiration and j^reat anxiety; most fre- An indictment may be found on the oath of 
quently caused by eating heavy suppers. one witness only, tinless it is for hiah treason, 

INDEFINITE, or Indeterminate, that which requires two witnesses ; and unless in 
which has no certain bounds ; or to which the any instance it is otherwise specially directed 
human mind cannot affix any. by acts of parliament. • 

^ Indehnitk is also used in the schools to The sheritT of every county is bound to return 

rignify q thing that has but one extreme: for to every session of the peace, and every corn- 
instance, a line drawn from any point ana ex- mission of oyer and terminer, and of ^neral 
tended infinitely. , gaol-delivery, 24 good and lawful iiien,^ of tlio 

INDEMNITY, in law, the saving harmless ; county, some? out of every hundred, to inquin*, 
or, a writing to secure one from all aauinge and present, do, and execute, all those things whicA 
danger that may ensue from any act An in- on the part of our lord tlie shall then and 
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there be commaiided thereiu. As many os 
appear upon jlhii^iaDnel are sworn of the grand 
jury, to the amount of twelve at the least, and 
not more than tweoty-tliree, that twelve may be 
a m^)orit^. This |niDd jurv is previonsly in- 
structed in the articles of their inquiry, by a 
charge from the judge on the bench. They 
then withdraw from court to sit and receive in- 
dictments preferred to them in the name of the 
king, but at the suit of any private prosecutor ; 
and they are only to hear evidence on behalf of 
the prosecution. 

They mav not find part of an indictment trne 
and part false ; but must cither find a true bill 
or ignoramus for the whole. 

Ail capital crimes whatever, and all kinds of 
inferior crimes which are of a public nature, 
may be indicted, but no injuries of a private 
nature, unless they in some degree concert the 
king. And generally where a statute prohibits 
a matter of public grievance, or commands a 
matter of public convenience, every disobe- 
dience of such statute is punishable, not only at 
the suit of the party ^eved, but also byway 
of indictment l et if the party oflbnding has 
been fined in an action brought by the party, 
such fine is a good bar ro tiie indictment 
If several oifenders commit tlie same oifence. 
they may be joined in one indictment; as if 
several commit a rubbery, or burglary, or mur- 
der. 

No indictment for high treason, or mis- 
prision thereof (except indictments for counter- 
feiting the king’s coin, seal, sign, or signet,) nor 
any process or return thereupon, shall be quashed 
for inis-reciting, mis-spelling, false or improper 
Latin, &c. unless exception concerning the 
same is taken, and made in the respective court 
where the trial shall be, by the prisoner or bis 
counsel assigned, before any evidence given in 
open court on such indictment. 

No indictiiieflt can be good without expressly 
shewing some place wherein the ofience was 
committed, which must appear to have been 
within the jurisdiction of the court There are 
several emphatical words which the law has 
appropriated for the description of an otfence, 
which no circumlocution will supply : as felo~ 
niouslyt in the indictment of any felony ; bur- 
glariously, in an indictment of burglar}', and 
the like. An judictment on the black act for 
shooting at any person must charge that the 
ofience was done will'nlly aqd malioiously. It 
is enacted, that no rlerk of assize, clerk of the 
peace, or other person, shall take any rnone^ of 
any person bound over to give evidence against 
a traitor or felon for the discharge of his recog- 
nizance, nor take more than 2s. for drawing any 
bill of indictment against any such felon, on 
pain of bL to the party grieved, with full 
costs. 

Everjr person charged with any felony or 
other rriine, who shall on his trial be acquitted, 
or against whom no indictment shall be found 
by the grand jury, or who shall be discharged 
by proclamation for want of prosecution, shall 
be immediately set at jarge in open court, with- 
out payuent or any fee to the snerift' or gaoler , 
butm lie^thereof, tlie treasui-er, on a certificate 
simd by one of the ju^cs or justices before 
whom such prisoner snoRiiave been discharged, 
sliall pay out of the general rate of the county 
or district, such sum as has been usually paid, 
not c receding 


But an oction cannot be brought bv the person 
acquitted agaii st the prosecutor of the indict- 
ment, witliout obtaining a eopy of the record 
of his indictment and acquittal ; which in pro- 
secutions wr felony it is not Usual to grant, if 
there is the least probable cause to foimd such 

{ prosecution upon. But an action on the case 
or a malicious prosecution may be founded on 
snch an indictment whereon no acquittal can 
be, os if it is rejected by the grand jury, or is 
roram non jndice, or is iusumciently drawn ; 
for it is not the danger of the plaintiff, but tlio 
scandal, vexation, and . expeuce, upon which 
tliis action is founded. However any probable 
cause for preferring it is sufficient to justify the 
defendant, provided it does not appear that tlie 
prosecution was malicious. 

INDIGO. A blue colouring matter extracted 
from a plant called anil, or the indigo plant. 
In tlie preparation of this drug, the herb is put 
into a vat or cistern, called the steeping trough, 
and there covered with water. The matter 
begins to ferment sooner or later, according to 
the warmth of the weaUier and the maturity of 
the plant ; sometimes in six or eight hours, and 
sometimes in not less than tweiit}r. The liquor 
rows hot, throws uj> a plentiful froth, thickens 
y degrees, and acquires a blue colour inclining 
to violet. At this time, without touching the 
herb, the liquor impregnated with ib tincture is 
let out by cocks in the bottom into another vat 
laced ibr that purpose, so as to be commanded 
y the first 

In the second vat, called the beating vat, the 
liquor is strongly and incessantly beaten witii a 
kind of buckets fastened^ to poles, till the co- 
louring matter is united into a body. As soon 
us it is judged, from (he blue colour of the 
liquid, that the beating is sufficient, it is loft at 
rest for two. hours ; after which the clear liquor 
is drawn ofi' by cocks in the side of (he vat, 
and the blue part is discharged by anotlier cock 
into a third vat, where it is sunered to settle 
for some time longer: then conveyed in a half 
fluid state into bags of cloth, to strain olV more 
of its moisture ; ond lastly; exposed to (he air 
in tlie shade in slutllow wooden boxes, till it is 
thoronglily dry. 

Bergmann concludes, from his analysis, that 
100 parts of good indigo contain of mueiJa- 
ginoQS matter separable by water 12, resinous 
natter soluble in alcohol 6, earthy matter taken 
up by the acetic acid, which does not attack 
tlie iron, here, in the state of oxide, 22, oxide 
of iron taken up bv the muriatic acid 13. 

There remaineu 4/ parts, which are (he 
colouring matter, nearly in a state of parity, 
anu ailbrded by distillation, carbonic acid 2, 
alkaline liquor 8, enipyreumatic oil 9, coal 23. 

The blue vat of the dyer contains indigo de- 
oxidized by protoxide of iron, and rendered 
soluble in its yellow-green state by lime water. 
If a portion of this solution be exposed to the 
air, in a shallow vessel, the indigo will speedily 
absorb oxygen, and precipitate in its usual state 
of an insoliihle blue powder.^ This being dried, 
and digested in a mixture of alcohol and muri- 
atic acid, becomes also pure indigo by the ab- 
straction of all the resin and lime. In this state, 
it is a soft powder, of an intensely deep blue» 
verging sometimes on purple. It is unchange- 
able by the air. , * 

INDIVIDUAL, in logic, a pnrtiriilnr beiQg 
of any species, or that which cannot oe divided 
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into two or more bein^ cquiil or alike. I'he 
usual division in logic is made into genera, 
those genera inter species, and tliose species 
-nto individual. 

INDIVISIBLE, annonj? metaphytMians. A 
thing ft said to be indivisible absolute, abso- 
lutely indivisible^ that ia a simple being, and 
ron.sis( 8 jof no parts into which it may be di- 
vided. Thus God is indivisible in all respects, 
as is also the human mind, not having extension 
or other propertie.s ol’body. 

INDIVISIBLES, in geometry, the elements 
or principles into which any body or figure may 
be ultimately resolved: which elements are 
siipnosed infinitely small : thus a line may be 
said to consist of points, a stirface of parallel 
lilies, and a solid of parallel and similar sur- 
faces; and then, because each of these ele- 
ments is supposed indivisible, if in any figure a 
line be drawn through the elements perpen- 
dicularly, the number of points in that line will 
he the same as the number of the elements ; 
whence we may see that a parallelogram, 
prism, or cylinder, is resolvable into elements 
or indivisibles, all equal to each other, parallel 
and like to the base ; a triangle into lines pa- 
rallel to the base, but decreasing in arithmetical 
proportion ; and so are the circles w'hicli con- 
stitute the paraliolic conoid, and those which 
constitute the plane of a circie, or Aiirface of 
uii isosceles cone. 

INDOIISEMENT, inlaw, any thing written 
on the back of a deed, as a receipt for money 
received. See Bills op Exchange. 

INDUCliMENT, in law, what is alleged as 
a motive or inritenient to a thing, and is used 
specially in many cases; as, there is an in- 
ducement in actions, to a traverse in pleadings, 
a fart or otfence committed, &c. 

INDUCTION, ‘n law, is the giving a clerk 
instituted to a benefice, the actual possession of 
the temporalities thereof, in the nature of livery 
of seisin. It is performed by a mandate from 
the bishop to the archdeacon, who commonly 
issues out A precept to some other clereyman to 
pertbrm it lor them ; which being done, the 
clergyman who inducts him indorses a cer- 
tificate of his induction on the archdeacon's 
mandate, and they who were present testify 
the same under their hands, and by this the 
person inducted i.s in full and complete pos- 
session of all the tem|>ora lilies of his church. 

INEin’IA of is defined by Sir Isaac 

Newton to be a passive princijjle by which bo- 
dies persist in thorr motion or rest, receive mo- 
tion 111 pniporlion to the force impressing it, 
and resist as iiiiicli as they are resisted. 

INFAMY, which extends to forgery, per- 
jury, gros.s cheats, fisc, disables a man to be a 
witness or a juror; but a pardon of crimes re- 
stores a personV credit to make him a good 
evidence. 

INFANCY, the first part of life. Hofiinati 
says, that the human sjpi'cies are iffantn until 
they begin to talk, andf chiltiren to Hie oge of 
puberty. 

Anatomy lias discovered to us, that during 
infancy there is iiniih imperfection in tlie human 
frame. Its parts ore diwroportioned, and its or- 
jpiDs incapable of those functions which in future 
life they are destined to perform. I'he head is 
larger in proportion to the bq/k of the body tlirni 
that of the adult. The liver and pancreas are 
tiiiicli larger in proportion tlian in advanced 


life j their secretions are more Hu quantity i 
also. The bile is very inert ^ the heart si 
strong[er and larger than in tiiture life; the 
quantity of blood sent through the heart of an 
iniaut^ in a given time, is also more in propor- 
tion thnn*in adults. And although these cir- 
cumstances have their important nsefiilneis, 
yet the imperfection atteuaing them subjects 
this age to many infirmities, injuries, and dangers 
from which a more perfect state is exem^Sed. 
Thus infants have a larger portion of brain t^n 
adults, hence are more suoject to nervous dis- 
orders; and hence tlie diagnostics of disease 
are in many respects obscure or uncertain, 
particularly those taken from the pulse, wiiich 
from the irritability of the tender bodies of 
infants, is suddenly affected by a variety of 
accidents too numerous, and seemingly too 
trivffil to fmin our attention. 

INFAN'r. From the observations daily 
made on the actions of infants, as to their ar- 
riving at discretion, the laws and cu.stom 8 of 
every country have fixed upon particular pe- 
riods, on winch they are presumed capable of 
acting with reason and discretion ; in our law 
lull age of man or woman is twenty -one 
Years. 

The ages of male and female are different 
for different purposes : a male at twelve years 
of age may take the oath of allegiance ; at 
foiirteeu is at discretion, and therefore Anay 
coBsent or disagree to marriage, may choose 
his guardian, and if his discretion is actually 
proved, may make his testament of his per- 
sonal estate; at seventeen he may be a j>ro- 
curator or an executor ; and at twenty-one* is at 
his own disposal, and may alien his lands, 
goods, and cliattels. A female at seven years 
of a^e may be betrothed or given in marriage ; 
at nine is entitled to dower ; and at twelve is 
of years of maturity, and therefore may conr 
sent or disagree bi marriage, and if proved to 
have sufficient discretion may bequeath her 
liersonal estate ; at tburtcen is at years of legal 
discretion, and may choose a guardian ; at 
seventeen may be executrix ; and at twenty- 
one may dispose of herself and her lands. 

An infant is capable of inheriting, for the 
law presumes him capable of property; also 
an infant may purchase, because it is intended 
for his benefit and tlTe freehold is in him till 
he disagrees tliereto, because an agreement is 

{ iresumed, it being lor his benefit. And if at 
lis full oge the infant agrees to the piircliase, 
be cannot afterwards avoid it ; but if he dies 
daring his minority his heirs may avoid it. As 
to infants being \vitBesBes, there seems to be 
no fixed time at which children are excluded 
from giving evidence ; but it will depend in a 
great measure on the sense and understanding 
of the children as it shall appear on examina- 
tion in court. 

An infant is not bound by his contract io 
deliver a thing so if one deliver goods to an 
infant upon a contract, &c. knowing him to be 
an infant, he shall not be chargeable in trover 
and conversion, or any other action for them ; 
for the infant is not capable of any contract but , 
for necessaries, therefore such delivery is a gift 
to the infant; but if an infant, without any 
-contract, wilfully takes away the goods of 
another, trover lies against him. 

An infant, knowing of a fraud, shall be as 
much bound ns if of age. 

ac 
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himself liahle if thc)r are necessanes. If 
tradesmen deal witli him, and he undertakes 
to pay them, they must resort to him for pay- 
ment ; but if they furnished the infujit on the 
credit of his father, the fatlier only is liable. 

With respect to edncalion, 8cc. infants may 
be charfi;ed, where the creilit was given bona 
fide to them. But where the infant is tinder 
tlie parents’ power, and litiiig in the house 
with them, he shall not be liable even for ne- 
cessaries. 

A promissory note given by an infant for 
board and lodging, and for teaching him a 
trade, is valid, and will support an action for 
the money. And debts contracted during in- 
fancy are good considerations to support a 
promise made to them when a person is of,Xull 
age ; hut the promise must be express. 

A bond withont a penalty for necessaries 
will bind an infant, hut not a bond with a pe- 
nalty. Legacies to infants cfiiinot be paid 
either to them or tlieir parents. 

^ By the custom of London an infant unmar- 
ried, and above the age of 14, if under S?l, 
may bind himself apprentice to a freeman o(^ 
London, by indtntiire with proper covenants, 
which covenants, by the custom of London, 
will be as binding as if of uge. An infant 
canimt be sued but under the protection and 
joining the name of his guardian ; but he may 
sue either by his guardian, or his next friend, 
who is not his guardian. 

INFANTRY, in military affairs, denotes the 
whole body of foot soldiers. 

^ INFINITE, that which has neither begin- 
ning dor end : in which sense God alone is in- 
finite. See God. 

Infinite, or Infinitely great limy in geo- 
metry, denotes only an indefinite or indeter- 
minate line, to which no certain bounds or 
limits are prescribed. 

^ INFINITESIMALS, ^ among mathemati- 
cians, aie defined to be infinitely small quan- 
tities. 

In the method of infinitesimals, the element, 
by which any quantity increases or decreases, 
is supposed to be infioitely small, and is gene- 
rallj expressed by two or more terms, some of 
which are infinitely les^than the rest, which 
beinj^ neglected as of no importance, the re- 
maining terms form what is called the difference 
of the proposed quantity. 

INPLEuTlON, or poi/t/ of iifleciumy in 
the higher geometry, is |M>int where a curve 
begins to bend a contrary way. 

INFLUENZA, a specie.H of contagious ca- 
tarrh, so named because it was supposed to be 
produced by a peculiar inibience of the stars. 
The phenomena of contagious catarrhs have been 
roach the same with those of the simple kind, but 
the disease has always been particularly teiuprk 
able for this, that it has been the most widely 
and generally spreading epidemic known. It 
has seldom appeared in any one country of 
Europe, withont appearing successively in most 
of the others. 

iNPORMATIONr in law, may be defined 
an accoaatton or complaint exhibited against a 
person trfbr some criminal offence. It difl'ers 
principally from an in^tment in tin's, that an 
indictment is an accoMtion found >y the oath 
of twelve men, but an information is only the 
fcJlcgHtion of the officer who exhibits it. 


tnes of plants, roots, &c. by steeping tliem in a 
hot or cold liquid. 

INFUI^RIA, in natural history, minute 
simple anilfialculeB, seldom visible to the nuked 
eye. When water is examined with the mi- 
croscope, particularly that which has long been 
stagnant, and has vegetable matter growing in 
it, or water in which vegetables have been in- 
fused, thousands of minute animals have been 
discovered, which have been arranged together 
in this order. When wheat tliat is richety is 
infused in water, small eel-shaped worms aie 
discovered, which were the cause of the dis- 

INGOT, is a small bar of metol made of a 
certain form and size, by casting it in hollowed 
iron or brass iilates, called ingot-moulds. The 
term is chiefly applied to the smull bars of gold 
and silver, intended either for coining, or ex- 
portation to foreign countries. 

INHERITANCE, is a perpetuity in iamls 
or tenements to a man and his heirs. Inhe- 
ritances are corporeal or incorporeal. Corpo- 
real .inheritances relate to houses and lands 
which may be touched or handled ; and incor- 
poreal hereditaments are rights issuing out of, 
annexed to, or exercised with, corpureaj in- 
heritances : as advowsons, tithes, annuities, 
offices, commons, franchises, privileges, anti 
services. There are several rules oi inherit- 
ances of lands, according to which estates are 
^nsmitted from ancestor to heir, viz. 1. That 
inheritances shall lineally descend to the issue 
of the person last actually seised, in infinitum, 
br.t shall never lineally ascend. 2. The male 
issue .shall be admitted before the female. 3. 
Where there are two or more males in erpial 
degree flie eldest only shall inherit ; but the 
females all together. 4. The lineal descendants, 
in infinitum, of any person deceased shall le- 
present their ancestor : thus, the child, grand- 
child, or great grandchild (either male or 
female,) of Die eldest son, succeeds belure the 
younger son, and so in infinitiiiii. 5. On fiiilnre 
of issue of the person last seised, the inherit- 
ance shall descend to tlie blood of the firct 
purchaser. 6. The collateral heir of the person 
fast seised must be his next collateral kinsman 
of the whole blood. 7.' In collateral inlierit- 
unces the male stocks shall be preferred to the 
female, ffbless where lands arc descended from 
rt female. 

INHIBITION, a writ to inhibit oi forbi<l a 
judge from farther proceedings in the cause 
dependiim before him. 

iNJEC/nON, in surgery, the forcibly throw- 
ing, certain liquid medirines into the body, by 
means of a syringe, tube, clyster-pipe, or the 
like. 

Injection, anaUmucaly the filling.(he vessels 
with soiiio coloured substance, in order to make 
their figures and ramifications visible. 

INJUNCTION. An iryunction is a pro- 
hibitory writ, restraining a person from com- 
mitting or doing a thing which appears to be 
against equity and conscience. 

An injunction is usually granted for tlie pur- 
pose of preserving pro^rty in dispute penning 
a suit ; us to restrain the defendant from pro- 
ceedings nt the common law against the plaintiff*, 
or from committing waste, or doing any inju- 
rious act * 

Injunctions issue out of tlie courts of equitv 
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\u feveral inntaiiccs. The most usual injunction 
is to stay proceeilinra at law ; as, if one man 
brin^ an action at law against another, and a 
bill » brought to be relieved either* against a 
penalty, or to stay proceedings at law, or some 
equitable circumstances, of which the party 
cannot have the benefit at law. * 

INK. Every liquor or figment used for 
writing or printing, is distinguished by tlie 
name "of ink. Common^ practice knows only 
black and red. Of black ink there are three 
principal kinds: 1. tadian ink; Printers* 
ink ; and 3. Writing ink. 

The Indian ink is used in China for writing 
with a brush, and for painting upon the soU 
flexible paper of Chinese manufacture. It is 
ascertained, as well from experiment as from 
information, that the cakes of this ink are made 
of lamp-black and size, or animal glne, with the 
addition of perfumes or other substances not 
essential to its quality as an ink. ^ 

Good printers* ink is a black paint, smooth and 
nniforni in its composition, of a firm black colour, 
and possesses a singular aptitude to adhere to 
paper thoroughly impregnated with moisture. 
j|*en or twelve gallons of the oil are set over the 
lire in an iron pot, capable of holding at least 
half as much more ; foe the oil swells up greatly, 
and its boiling over into the. fire would be very 
dangerous. When it boils it is kept stirring 
with an iron ladle ; and if it do not itself take 
fire, it is kindled with a piece of flaming paper 
or wood ; for simple boiling, witliout the actual 
ascension of the oil, does not communicate a 
siiflicient degree of the drying ci^iiality required. 
The oil is siift'ered to burn for naif an hour or 
more, and the flame being then extinguished 
by covering the vessel close, the boiling is 
afterwards continued with a gentle heat, till the 
oil appears of a proper consistence ; in which 
state it is called varnish. It is necessary to 
have two kinds of this varnish, a thicker and 
a (hinnerj from the greater or less boiling, to 
be occasionally mixed together, as diflerept 
purposes may require : that which answers 
well in hot weather being too lliick in cold, 
and large characters not requiring so stiff an 
ink us slnal^oncs. 

l/imp-black is the common material to give 
the black colour, of which two ounces and a 
half are sufficient for sixteen ounces Kif the var- 
nish. VerinilioD is a good red. They are 

g round together on a stone with a muller, in 
le same manner as oil paints. 

The ink used by copper-plate printers differs 
in the oil, which is not so much boiled as to ac- 
quire tile adhesive quality. This would render 
it less disposed to enter the cavities of the en- 
gr.wing, and more difficult either to be spread 
or wiped off. The black is likewise of a^ dif- 
lerent kind. Instead of lampblack, or sublimed 
charcoal, the Frankfort black is used, which is 
a residual or denser charcoal, said to be made 
from vine-twigs. This is softer and less gritty 
than the ivory or other blacks prepared among 
us, and, no doubt, contains more coal than any 
Hiiimul residue, as all these abound with phos- 
phate of lime. 

Common ink for writing is made by adding 
an infusion or decoction of the nut-gall to snl- 
liale of iron^ dissolved in water. A very fine 
lack precipitate is thrown down, the speedy 
subsidence of wliicli is prevented by the addi- 
tion of a proper quantity of gum-arabic. 


M. Ribaiiconrt paid particular attention to 
the process for making black <iDk, and froni 
his experimefHs he draws the fbllowing in- 
ferences : — ^'That logwood is a useful ingredient 
in ink, becanse its colouring matter is disposed 
to unite with the oxide of iron, and renoers it 
not only of a very dark colour, but less capable 
of chanM from the action of acids, or of (he 
air. Sulphate of copper, in a certain propor- 
tion, nves depth and firmness to the colour of 
the ink. Onm-arabic, o€ any other pure gum, 
is of service, by retarding the precipitation of 
the fecnlie ; by preventing the ink from spread- 
ing or sinking into the paper* and by allording 
it a kind of compact vaniish, or defence from 
the air when dry. Sugar appears to have some 
bad qualities, but is of use in giving a degree 
of fUiidity to the ink, which permits the dose o/ 
gum to be enlarged beyond wliat the ink would 
bear without it Water is the best solvent^ 

Lewis had supposed, that the defects of ink 
arise chiefly from a Want of colouring matter. 
But the theory grounded on the fact discovered 
by M. Ribaucoiirt requires, that none of the 
principles should be in excess. 

From all the foregoing considerations M. R. 
gives these directions tor the composition oC 
good ink : Take eight ounces of Aleppo galls 
(in coarse powder ;) four ounces of logwood (in 
thin chips ;) four ounces of sulpliate of iron ; 
three ounces of guni-urabic (in powder;) one 
ounce of sulphate of copper ; and one ounce of 
sugar-candy. Boil the galls and logwood to- 
gether in twelve pounds of water for one hour, 
or till half the liquid has evaporated. Strain 
(he decoction through a hair sieve or Jirien 
cloth, and then add the other ingredients. Stir 
the mixture till the whole is dissolved, more 
especially the gum; after which, leave it to 
sunside for twenty-four hours. Then decant 
tlie ink, and preserve it in bottles of glass or 
stone ware, well corked. 

Many recommend, that the sulphate of iron 
should be calcined to whiteness. Mr. Drsor- 
meaux, jun. an ink mamifactnrer in Spital- 
fields, has given the following, in the Philosophi - 
cal Magazine, as the result of much experience ; 
>-BoiUour ounces of logwood about an hour in 
six beer quarts of water, adding boiling w'ater 
from time to time ; strain while hot ; and when 
cold, add water enough to make the liquor five 
quarts. Into this put one pound averdup. 
of blue galls coarsely bruised ; fiiiir ounces of 
sulphate of iron calcined to whiteness ; three 
ounces of coarse brown sugar ; six ounces of 
gum-arabic ; and * ounce of ucetate of copper, 
triturated with a little of the decoction to a 
paste, and then thoroughly mixed with the rest 
This is to be kept in a bottle uncorked about a 
fortnight, shaking it twice a-day, after which 
it may he poured from the diegs, aad corked 
tip for use. 

Inks of other colonrs may be made from a 
strong decoction of the ingredients used in dye- 
ing, mixed with a little alum and gum-arabic. 
For example, a strong decoction of Brazil 
wood, with as much alum as it can dissolve, 
and a little gum, forms a good red ink. These 
processes consist in forming a lake, and reiafd- 
ing its precipitation by the gum. See Lakb. 

Among the amnsinf? experiments of the art 
of chemistry, the exhibition of sympatlieiio inks 
bolds a distinguished places With these tlie 
writing is invisible, until some i«-a|^t gives it 
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r iity. We stiall here mention a few out of 
great tinmber, that a slighi acquaintance 
with chemistry may softest to tlie student ^ 1. 
If a weak infusion of galls be used, the writing 
will be invisible till the paper be moistened 
with a weak solution of sulphate of iron. It 
then becomes black, because these ingredients 
form ink. 3. If paper be soaked in a weak in- 
fusion of nils, and dried, a pen dipped in the 
solution of sulphate of iron will write black on 
that paper, but colourless on any other paper. 
.3. The diluted solutions of gold and silver re- 
main colourless upon the paper, till exposed to 
the sun’s light, which gives a dark colour to the 
oxides, and renders them visible. 4. Most of 
the acid.^ or sajine solutions, being diluted, 
and used to write with, become visible by 
heating before the tire, which concentfates 
them, and assists their action on the paper. 5. 
Diluted prussiate of potash alfords blue letters 
when wetted with the solution of sulphate of 
iron. 6. The solution of cohalt in aqua regia, 
when diluted, affords an ink which becomes 
green when held to the tire, but disappears 
again when sulf^red to cool. This lias been 
used in fanciful drawings of trees, the green 
leaves of which ^pear when warm, and vanish 
again Iw cold. If the heat be continued too 
long after the letters appear, it renders them 
permanent 7. If oxide of cobalt be dissolved 
in acetic acid, and a little nitre added, the so- 
lution will exhibit a pale rose colour when 
heated, which disapi>ears on cooling. 8. A so- 
lution of eqaal parts of sulphate of copper and 
muriate of ammonia, gives a yejlow colour 
when heated, that disappears when cold. 

Ibik, remomng stains ^ The stains of ink 
on cloth, paper, or wood, may be removed by 
almost all acids ; hut those acids are to he pre- 
ferred which are least likely to injure the tex- 
ture of the stained substance. The muriatic 
acid, diluted with five or six times its weight of 
water, may be applied to the spot, and, alter a 
minute or two, may be washed off, relating 
the application as often as may be foiindf neces- 
sary. But the vegetable acids are attended 
with less risk, and are equally eflectnal. A 
solution of the oxalic, ^citric (acid of lemons,} 
or tarta''eons acids, in "water, maybe applied 
to the roost delicate fabrics without any danger 
of iqjnring them ; and the same solutions will 
discharge writing, but not printing-ink. Hence 
they may be employed in cleaning hooks which 
have been defaced by writing on the margin, 
without impairing the text Lemon-jiiit e, and 
•le juice of sorrel, will also remove ink-stains, 
out not so easily as the concrete acid of lemons, 
or citric acid. 

INN, a idace appointed fur the eutertain- 
•iit and relief of travellers. If one who keeps 
a common inn refuse either to receive a traveller 
as a garal into his house, or to find him victnals 
or lodging, upon his tendering a reasonable 
price for them, he is not only liable to render 
the damages Tor the injury in an action on the 
case, at the suit of the party grieved, but also 
may be indicted and fined at the suit of the 
king. Id return for such responsibility, the law 
allows him to retain the horse of his guest until 
paid for* liis keep ; but be cannot retain such 
horse for the bill of owner, althoogli he 
may retain his goods for snch bill ; neither can 
be detain one home tor the food of another. An 
innkeeper, however, is not bound to receive the 


horse unless Che master lodge there alsot 
Neither is a landlord bound to furnish pro- 
visions, unless paid beforehandi If an ion* 
keej[>er make out unreasonable bills, he may be 
indicted tor extortion ; and if either he^'or any 
of his servants knowingly sell bad wine, or bad 
provisions, Chey will be responsible in an action 
of deceit Keeping an ion is not a trading to 
make a man a bankrupt ; bnt where an inn- 
keeper is a chapman also, and buys and sells, 
he may on that account be a bankriipt Inn- 
keepers are clearly chargeable for tlie goods of 
goests stolen or lost out of their inns, and this 
without any contract or agreement for that pur- 
pose. But if a person come to an innkeeper, 
and desire to be entertained 1^ him, whicii the 
innkeeper refuses because in fact his house is 
already full; whereupon the party says, he will 
shift among the rest of his guests, and there he 
is robbed, the liosl shall^ not be charged. If a 
man come to a common iun to harbour, and de- 
sire that his horse may be put to grass, and the 
host put him to grass accordingly, and the 
horse is stolen, tlie iiost shall not be charged. 
Innkeepers may detain the person of the guest 
who eats till payment By the custom of Lon- 
don and Exeter, if a man commit a horse to an 
hostler, and he eat out the price of his head, 
the hostler may sell him upon the reasonable 
appraisement of four of his neighbours ; yet he 
cannot justify the taking him to himself at the 
price it was appraised at. 

IsNS qf court arc so called, because the stu- 
dents therein study tlie law, to enable them to 
practise in tlie courts at VVestminste or. else- 
where ; and also because they use air other 
"gentle exercises, as niuy render them better 
qualified to serve the king in his court. 

INNATE ideas, those sufiposed to he 
stamped on the mind from the first moment of 
its existence, and which it constantly brings 
into the world with it: a doctrine which Mr. 
Locke has abundantly refuted. 

INNOMINATA ossa^ in anatomy, three' 
bones, which compose the extreme part of tiie 
trunk of a human body. 

INNUENDO, is a word used in declarations 
and law pleadings, to ascertain u person or 
tiling which was named before ; as to say lie 
(innuendo the plaintitf} did so and so, when 
there wAfe mention before of auotlier person. 
IjDuendo may serve for an explanatioii, where 
there is precedent matter, but never for a new 
charge ; it may apply what is already eipressed, 
but cannot add or enlarge the importance of it. 

INOCULATION, in medicine, the art of 
trai- .planting a distemper from one subject to 
another, by incision, particularly used for in- 
grafting the small-pox. See Vaccination. 
Inoculation. See Budding. 

INORDINATE proportion, is where there 
are three magnitudes in one rank, and three 
others proportional to theia in anrtlier, and you 
compare them in a different order, 'llius suppose 
the oambers in one rank to be 2, 3, 9 ; and those 
of the other rank 8, 24, 36 ; which are compared 
in a different order, %)iz. 2 : 3 :: 24 : 36 ; and 
3 : 9 :: 8 : 2'!. Then rejecting the mean terms 
of each rank, yon conclude 2 9 :: 8 : 36. 

INQUEST, in law, an inquisition by jurors, 
or a jnrv, which is the most uonal trial of all 
causes, both civil and criminal, within this 
realm. 

INQUISITION, in law, a manner of pitv- 
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ceeding by vray of search or examination nsed 
on thekincfs behalf, in cases of oiitlaMrry, trea- 
son, felonv, self-mnrderj; ficc. to discover lands, 
goods, ana the like, forfeited to the c^wn. In- 
ciuisition is also had upon extents of lands, 
tenemAits, 8cc. writs of elegit, and where judg- 
ment being had by default, damages and costs 
are recovered. 

Inquisition, in the church of Rome, a tri- 
bunal in several Roman catholic^ countries, 
erected by the popes for the examination and 
pnnislnnent of heretics. 

INROLLMENT, in law, is the registering, 
recording, or entering in the rolls of the Chan- 
cery, King’s Bench, Common Pleas, or Ex- 
chequer, or by the clerk of the peace in the 
records of the quarter sessions, of any lawful 
art ; a statute or recognisance acknowledged, 
a deed of bargain and sale of lands, and the 
like. By statute 27, Henry VIII. q. 16, no lands 
shall pass, whereby any estate of inheritance 
or freehold shall take enect, or any use thereof 
be made, Iw reason only of any barrain and 
sale thereof; except the bargain and sale be 
made by writing indented, sealed, and witliin 
six months inrolled in one of the king’s courts 
of record at Westminster ; or else within the 
county where the lands lie, before the clerk of 
the peace, and one or more justices. Dili by 
5 Elizabeth, c. 26, in the counties palatine, 
they may be inrolled at the respective courts 
there, or at the assizes. Every deed before it 
is inrolled is to be acknowledged to be the 
deed of a party, before a master of chancery, 
or a judge of the court wherein it is inrolled, 
wliich is the officer’s warrant for inrolling it; 
Hod Ihe inrollment of a deed, if it be acknow- 
ledged hy the grantor, it will be a good proof 
of the deed itself upon trial. Rut a deed may 
be inrolled without the examination of the party 
himself; for it is sufficient if oath be made of 
♦he execution. 

INSCRIBED, in geometry. A figure is said 
to he inscribed in another when all its angles 
touch the sides or planes of the other figure. 

INSECTS. See Entomology. 

INSOUTBIMTV, in chemistry. The inso- 
lubility of a substance in a fluid, which is the 
medium^ of chemical action, has an influence on 
that action somewhat similar to that of cohesion, 
and is nothing hut a modification of it, in rela- 
tion to flic fluid ill which i< is exerted. 

INSOLVENT M/ors. Insolvent acts are 
statutes pessed for the purpose of releasing 
from prison, and sometimes from their debts, 
persons wliose transactions have not been of 
such a nature as would subject them to tlie 
bankrupt laws. Theii^discliarge is usually from 
all suits and imprisonment, upon delivering up 
all their estates and etfects, real and personal, 
for the benefit of their creditors. 

INSPIRATION, among divines, &c. inipli<»s 
the conveying of certain extraordinary notices 
or motions into the mind ; or it denotes any 
supernatural influence of Ood upon the mind of 
a rational creature, wherby he is formed to any 
degree of intellectual improvements, to which 
he could not have attained in his present cir- 
cumstances, in a natural way. Thus the pro- 
phets are said to have spoken by divine inspi- 
ration. 

Some writers reduce thev'inspiration of the 
Scriptures to a particular care of Providence, 
which prevented any thing they had said from 


failing or coining to nought ; maintaining, that 
they never were really inspired either with 
knowledge or expression. AccoYBing to others, 
inspiration is nothing more than a direction of 
ihe Holy Spirit, which never permitted the 
sacred writers to be mistaken. It is a common 
opinion, that the inspiration of the Holy Spirit 
regards only the matter, not the style or words. 

There is scarcely any subject connected 
with theology that has called forth^ a greater 
display of talent than the vindication of tlie ' 
divine authority of the Scriptures, and (lie truth 
of the Christian religion. It is, however, an 
incontrovertible iact,- that ihe ablest of such 
pertbrmances are more adapted to silence, than 
to satisfy, the mind of even^ an ingenuous^ in- 

a oirer. This painful truth is w'idely felt ; and infi- 
elity has recently taken u most unprecedented 
and^onbliishing advantage of it in this country. 
Yet however muck such an event is to be 
deplored, we sincerely congratulate ihe friends 
of Christianity, on an acanisitiou of uncommou 
importance, which tli^ nave gained in the 
pearance of a volume (rum the pen of the Rev, 
^muel Noble, of London, on tlie Plenary In- 
spiration of tlie Scriptures. This invaluable 
work contains six lectures delivered at Albion 
Hall, London Wall. The ground chosen by 
the Lecturer is entirely new ; ai)d the limiinoiis 
and conclusive manner in which he pursues his 
argument, is such as to throw a radiance of 
celestial light around the most obscure portions 
of the sacred volume. The reader is furnished 
with a principle of interrelation whicli is at 
once of undcviating certainty, and universal ap- 
plication ; and before which, the most ingenious 
and formidable objections that ever issued froni^ 
the schools of infidelity, fiee, like the shades of 
night, at the approach of the orb of day. 

The nile to which we refer is nflorded in 
the nautual relation which exists by creation 
between things natural or material, spiritual, or 
moral and divine ; whicli is such that the lower 
order of objects answers to the higher, as cer- 
tainly and immutably, as the reflection in a 
mirror answers to the substance producing it. 

INSTALLMENT, tlie instating^or establish- 
ing a person in some dignity. This word is 
chiefly used for the induction of a dean, preben- 
dary, or other ecclesiastical dignitary, lutp the 
possession of his stall, or other proper seat in 
the cathedral to which he belongs., ft is also 
used for the ceremony whereby the knights of 
the garter are placed in their rank in (he clia|H‘l 
of 6t. CIporge at Windsor, and on many other 
like occasions. It is soiiielisnes termed in- 
stallation. 

INSTANT, such a part of 'duration wherein 
we perceii e no succession ; or it is that which 
takes up the lime only of one idea in our 
minds. 

INSTINCT, an appellation given t^be sa- 
gacity and natural inclination^ of brute^^hich 
supplies the place of reason in mankind. 

INSTIIWES, in literary history, a book 
containing the elements of the Roman law, and 
constitutes the last part of ihe civil law'. The 
Institutes are divided into four books, and con- 
tain an abridgment of the whole body of the 
civil law, being designed for the use of 
students. 

INSrmJTION.lo a bepefice, is that where- 
by the ordinary commits the core of souls to 
♦lie parson presented, as hy induction lie ob* 
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taiini atemiionkl ligbt to the profite of the living. 
Previous to the institution, the oath against 
simony, the oaths of nllegiance and supremacy, 
are to be taken ; and if it be a vicaraEfe. the 
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oath of residence. They 


; nud if it ben vicafsee, the L"-£",h/ ^ S' 'f‘ 

They nrenlw to sutecribe 


the thirty-nine articles, and the articles con- , * ' .i i • «,» 

ccming the king’s supremacy, and the book of f* * ^ ^ ^ ®***®“**^ 2 years, 


r ot years 
t. Then, 


common prayer. 1 : r ; ; r : ir the amoont ol IL m 3 years^ 

INSUtATED, in electricity, a term applied J ; ^ : : r® : r* the amount of U in 4 years, &c. 

lo bodies that are supported by electrms, or Whence it appears, that r raised to the power 
iion-coiiductors, so that their communicatiim whose exponent is the given number of years, or 
with the earth, by conducting substances, is will be the amount of 14 in those years ; 
interrupted. and as 

INSURANCE, or Assurance, in law and 14 : r*« : : p:a 

commerce, a contract or aj^reenient wliereby from which the following theorems are easily 
one or niore persons, called insurers, assurers, deduced, viz. If the principal, time, and rate of 
&c. ublip themselves to answer for the loss of interest are given, to finef tlie amount : 

« snip, house, goods, &c. in consideration a Theo. 1. p X r* z: a 

prciniiiro paid by the proprietors of the things If the amount, lime, and rate are given, to 
‘■nr.?; ...... ^ t-’'* P™«H ? 


premium paid by the proprietors of the things If the amouni 
lofiired. find pnneipa 

INTAGLIOS, precious stones on which are 
engraven the heads of great men, tnscriptions, ^ 

and (he like ; such as we frequently see set in If the principi 
... . tolindthcrate: 

INI EGER, in arithmetic, a whole number, 
in contradistinction to a fraction. Theo. 3 

INCiEGRAL, or integrant, in philosophy, . . 

appellations given to parts of bodies wbicirara ” V*®. 
of a similar nature with the whole : thus tilings • 

of iron have the same nature and properties as 4 ? — 

bars of iron. Th^o 4 C 

INTEGRAL cakulm. See Calculus. ' i by r i 

INTEGUMENTS, in physiology, denote the '.her o' 

ronunou coverings which invest the body, as INTERJECll 


Theo. p 

If the principal, amount, and time are given, 
tolindthhrate: 

» - 

Theo. 3. S~—r 
V 

If (he principal, amount, and rate are given, 


i— zi r», therefore -^being divided 
rh’*o 4 V ^ 

i by r till nothing remains, the nuiii- 
V her of divisions will be n. 
INTERJECnON, in grammar, an inde- 


ronunon coverings which invest the body, as INTERJECIION, in grammar, an inde- 
tiie cutis, &c. The common integuments are clinable part of ^eech, signifying some pas- 
tlie skill, with the fat and cellular membrane sion or emotion of the mind, 
adlicring to it. The term integument is also INTERLOCUTORY order, in law, an 
extended to the particular membranes wlucli order that does not decide the cause, but 
invest certain parts of the body, as the coats or only some matter incident to it, which liap- 
tiimVs oftlic eye. pens between the beginning and end of a 

INTEREST, is an allowance paid by ffie bor- cause, 
rower to the lenders of money, for the use of it INTERLUDE, an entertainment exhibited 
for a certain time. The sum lent is called on the stage, between the acts ofa play, for the 
the princ^ial ; the sum paid by the borrower, purpose of allowing the performers time to rest, 
the interest ; and both conjoined, the a^iwunt. the scenes to be shifted, &c. 

If interest, after it becomes due, be incorporated INTERMITTENT, or Intermitting Fe- 
with the principal, and interest be afterwards VERS. See Medicine. 
charrad on the successive amounts, it gives rise INTERNAL, in general, signifies whatever 
to what is denominated com^mut interest, to is within a thing. 

distinguish it from simple interest, in which Euclid proves that the sum of the three in- 
thf interest, though foreborn, is charged only on ternal aijglcs of every triangle is equal to two 


(he sum originally lent. right angles ; whence he deduces several useful 

Simple Interest corollaries. He likewise adduces, from the 

_ , ... , . '*’*"*® proposition, this theorem, viz. that the 

Uetp denote principal, r the interest of £\, sum of the angles of every rectilinear figure, is 
lor one year, t the number oi years the interest equal to twice as many right angles, as tlie 
IS due, and a the amount Pjr the same time : %are hath sides, excepting or subtracting 
then It IS obvious that anr/i-fr t, or eczp (1 +r 4) fonr. * 

/> — , r zi t zz ^ ^ Since r INTERPOLATION, among critics, denotes 

I+r-/ p t ” pr a sporions passage, inserted into the writings 

/.r r of some ancient author. One great rule wilh 

<||^' ^ ^ *be regard to the expunging interpolations, is, tiiat 

rate lor a single day ; and therefore if <4 be the tbe restitution be pertectly agreeable to the rest 

numUcr of day*. ^ will bo the interest of £1. “ INTERROGATION, or poini «/ Interko- 
for the same time. If the rate be 5 per cent, or cation, in gmiiimaT, a character of this Ibrm (?) 

cutting of one line or plane by aiio- 

4fifix85 UN IJbKvAL,»in music, the difference be- 

Iiilerestzz *wo soRnds, in respect of acute and 
7dOU grave; or tliat imaginary space terminated 


iV ^ Interest of p* pounds, for d Jays, will 
becoll!e4±i, or 

Tsxawple WhdHs (he interest of .f456, for 
Bb days at 5 per cent ? * 

f . * 4mx8 5__ _ . 

Interest zz • ZZ £5 : 6 : 2}. 
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by iivo sounds, diflering in acuteness or 
gruvify. 

[ntervalt are distinguished into simple and 
coiupoum! A simple interval is without parts 
or diviuons. Siirh are the octave, and all that 
aro within it ; as the secona, third, foarth, tifth, 
sixth, and seventh, with their varieties. A roni> 
pound interval consists of several lesser inter- 
vals ; such are all those which are greater than 
the octove, as the ninth, tenth, eleventh, twelfth, 
&C. with their varieties. 

INTESTATES. There are two kinds of 
intestates ; one that makes no will nfall ; and 
another that makes a will, and nominates exe- 
cutors, but they refuse. The ordinary by spe- 
cial acts of parliament is required to give ad- 
ministnilion of the eftecis of the deceased to 
the widow or next of kin, who shall first pay 
the debts of the deceased, and then distiibiite 
the surplus among the kindred, in the propor- 
tions directed by ^ and 23 Gar. II. c. 10. 

INTESTINA, in natural history, the first of 
the five orders of the class vermes, in the Lin- 
nsean system. This order is described as of a 
formation the mast simple, being naked animals 
without limbs. They live, some of them with- 
in other animals, some in w'aters, and a few in 
the earth. 'J'hey aie distinguished from the 
Alollusca. hy the want of moveable appendages, 
or tentanila. 

rN'rOKSION, in botany, a term used to 
denote the bending of any of. the parts of a 
plant towards one side. This admits of certain 
distinctions. I. Twining stems, which bend 
towards the left, us in hops, honey-suckle. See. ; 
but ip the kidticy-bean, convolvoliis, &C. they 
bend to tlie right. 2. Twining tendrils, whicn 
bend the right ancf back again ; of tin’s kind 
are the tendrils of most of the pea-bloom or 
leguminous tribe of plants. 3. Twisted flowers, 
in periwinkle, the petals bend to the left ; 
tlie nointal in the visions campion is twisted to 
the left, as the seed-bud is in the screw-tree. 
Fn oats, the beanl which terminates the husk 
is twisted like a ro[>e. This species of contor- 
sion being affected by the moisture or dryness 
of the atmosphere, is denominated by Linniens, 

“ intorsio hygrometrica.*’ 

INTRINSIC, a term applied to the iimer, 
real, and genuine values, properties, &c. of any 
thing, in opposition to their extrinsic or appa- 
rent values, ike. 

IN rUITJON, the act whereby the mind per- 
ceives the ngreement or disagreement of Kvo 
ideas, iminediately by tbemselves, without the 
intervention of any other ; in which rase, the 
mind perceives UiAriith ns the eye doth the 
light, only by being directed towards it. Thus 
the mind perceives that white is not -black, that 
three are more than two, and equul to one and 
two . Thi.i part of knowledjge, says Mr. Locke, 
is irresistible; and like the sunshine, forces 
itselfimmcdiately to be perceived as soon as ever 
the mind turns its view that way. It is on this 
intuition that all the certainty and evidence of 
oiir other knowledge depend ; tliia certainty 
ever]^ one finds to b^e so great, that he cannot 
imagine, and therefore cannot require, a 
greater, 

INVECITID, in heraldry, denotes a thing 
fluted or furrowed. Invented is the reverse of 
ingrailed, in which tlie points are turned out- 
ward to the field, whereas in iiivected they are 


turned mward to the ordinair. and the small 
semicircles ontvrard to the Jefd. * 

INVECTIVE, in rhetona differs fiom re- 
proof, as the latter proceeds (roro a friend, and 
18 intended for the good of the person reproved : 
whereas the invective is the work of an 
enemy, and entirely designed to vex and* give 
uneasiness to tlie person against whom it is 
directed. 

INVOICE, ail account in writing, of the par> 
ticulara of merchandize, with tlieir value, cus- 
tom, charges, &c, traosmilled by one merchant 
to another in a distant country. One copy cf 
every invoice is to be inserted, verbatim, in the 
invoice-book, for the merchants private use ; 
and another copy must, immediately upon ship- 
ping off the goods, be dispatched by post, or 
othfrwise, to the correspondent. An invoice 
has generally a letter of advice suhioined. 

IODINE. This term is of Greek etymology, 
and literally signifies a vioUti colour. It ms 
been recently introduced into the language of 
chemistry to denote a peculiar and hitherto nn- 
decotupounded principle recently discovered. 

Iodine was accidentally discovered in 1812, 
by M. De Coiirtois, a manufacturer of saltpetre 
at Paris. In Jiis processes for procuring soda 
from the ashes of sea-weeds, he found the 
metallic vessels much corroded ; and in search- 
ing for the cause of the corrosion, he made this 
important discovery. 

Iodide derived its first illustration from MM. 
Clement and Desormes. In their memoir, read 
at a meeting of the Institute, these able che- 
mists described its principal properties. They 
stated it« si>. gr. to 1^ about 4 : tliat it becomes 
a violet-colonred gas, at a temperature below 
that of boiling water ; (hat it combines with the 
metals, and with phosphorus and sulphur, and 
like\vi.se with (he alkalis and metallic oxides ; 
that it forms a detonating compound with am- 
monia ; that it is soluble in alcohol, and still 
more soluble in ether ; and that by its action 
upon phosphorus, and upon liy^drogen, a sub- 
stance having the characters of muriatic acid 
is formed. 

Iodine is a solid, of a greyi*«h-black colour 
and metallic lustre. It is often in scales 
similar to tliose of micaceous iron ore, some- 
times in rhornboidal plates, very large and 
very brilliant. It lias been obtained in 
elongated octohedroos, nearly half an inch 
in length : the axes of which were shewn by 
Dr. Wollaston to be to each other, as tlie 
numbers 2, 3, and 4, at least so nearly, that in 
a body so volatile, it is scarcely possible to 
detect an error in this estimate, by the reflec- 
tive goniometer. Its fracture is lamellated, 
and it is soft and friable to the touch, Its 
taste is very acrid, though it be very sparingly 
soluble in water. It is a deadly poison. It 
. gives a deep brown stain to the skm, whicli 
soon vanishes by evaporatioa. In odhur, and 
power of destroying vegetable colours, it re- 
sembles very dilute aqueous chlorine. The 
sp. gr. of iodine at 62J^ is 4.948. It dissolve s 
in 7000 ports of watcit The solution is of an 
orange-yellow colour. 

Iodine is incombustible, but with azote it 
forms a curious detonating compound^ and in 
combining with several Bodies, the intensity 
of mutual action is such as to produce 
phenomena of corobu.s(ion. 
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lodhie forms with snTpbur a feeble com^ 
ponndf of a greyish-black colour, radiated like 
snlphnret of antomony. When it is distilled 
with wilder, iodine Seperate. 

Iodine and phosphorus combine with great 
rapidity at common temperatures, producing 
heat without light. From tlie presence of a 
Httle moisture, small quantities of hydriodic 
acid gqs are exhaled. Oxygen expels iodine 
from both sulphur and phosphorus. ** Hydro- 
«n, whether dry or moist, did not seem,” says 
M. Gay Lussac, to have any action on iodine 
at the ordinary temperature ; but if, as was 
done by M. Clement in an exp^inient-at which 
I was present, we expose a mixture of hydro- 
gen and iodine to a red heat in a tube, they 
unite together, and hydriodic acid is produced, 
which gives a reddish brown colour to wat^r.” 
Sir H. Davy threw the violet-coloured gas 
upon the flame of hydrogen, when it seemed to 
support its combnstion. He also formed a 
compound of iodine with hydrogen, by heating 
to redness the two bodies .in a ^ss tube. 

Charcoal has no action upon iodine, eitlier 
at a high or low temperature. Several of the 
common metals, on the contrary, as zinc, iron, 
tin, mercury, attack it readily, even at a low 
temperature, provided they be in a divided 
state. Though these combinations take place 
rapidly, they produce but little heat, and but 
rarely any light. The compound of iodine and 
zinc, or iodide of zinc, is white. It melts 
readily. Iron is acted on by iodine in the same 
way as zinc ; and a brown iodide results, 
which is fusible at a red heat. It dissolves in 
water, forming a light green solution, like that 
pf miiriate of iron. ^ Iodine and tin act very 
well 00 * each other, in water of the temperature 
of 212°. By employing an pxcess of tin, we 
may obtain pure hydriodic acid, or at least an 
acid containing only traces of the metal. 
Antimony presents, with iodine, the same 
phenomena as tin ; so that we might employ 
either for the preparation of hyrioaic acm, if 
we were not acquainted with a preferable me- 
thod. The iodides of lead, copper, bismuth, 
silver, and mercdir, are insoluble in water, 
while (he iodides of foe very oxidizable metals 
are solnble in that liquid. If we mix a 
hydriodate with (he metallic solutions, all the 
metals which do not decompose water will 
give precipitates, while those which decoin- 
nose (hat liquid will give none. This is at 
least the case with the above mentioned metals. 
Dr. Coindet of Geneva has recommended 
tlie use of iodine in foe form of tincture, and 
a ho liydriodate of potash or soda, as an efli- 
racioiis remedy for the eure of. glandular 
swellings of the goitrous and scrophulous 
kind. 

JOINERY, the art of working in wood, or 
of fitting I arioua pieces of timber together. It 
diflers from the art of the carpenter, inasmuch 
as the joiner is employed chiefljt in the inside 
work of a hoose, but foe carpenter does the 
rough work, which, in general, requires more 
strength and less skill. ^ 

JOINT, tam^eraalt is an invention adapted 
tu all kinds of motion and iSexures; of this 
kind is the ball and ^ket joint,, used in the 
oonsi ruction of the foeMoUte, spiritl^vel, 8(C. 

Joint ac/iojtSf in p£rsonal actions, several 
wrongs may be joinea in one WTit ; but actions 
foiiiifled u))on a tort and a contract cannot be 


joined, for fosy require diflerent pleas and diA 
fereut process. 

Joint / itsw: lease for years to husband and 
wife, if they or any issue of their bodies stionld 
so long live, has been adjudged solonga^eifoer 
the husband, wife, or any of their issue should 
live ; and n^ dniy so long as the husband and 
wife, &c. should jointly live. 

J[oiNT s/ocit arntpanies, are commercial as- 
sociations, having a atock consisting of many 
shares ; in such associations the share-holders 
gain or lose according to the proportion in 
which they hold their shares. These associa- 
tions are, in general, of but little advantage to 
individuals ; those who profit most by them aro 
th^ersons who are paid for managing them. 

The most celebrated instances m companies 
of this description on record are those <d' the 
Mississipi scheme in France, and tlie SuiitJi 
Sea scheme in England. The failure of these 
romantic speculations drew down ruin on 
many thousands, and the country in pneral 
was convulsed by the injuries sustained ; yet, 
with such direful proofs of the cerhiin conse- 
quences of all such Utopian speculations before 
their eyes, the people of England are, at the 
present hour, the dupes of a mania which unless 
the wisdom of the legislature interfere^ must 
spread desolation to a far more fearful extent 
than ever was experienced from the bursting 
of the South Sea bubble. 

Joint tenants, are those that come to, and 
hold lands or tenements by one title, pro indi- 
visa, or without partition. These are distin- 
guished from sole or several tenants, from 
parceners, qnd from tenants in common ; and 
they must jointly implead, and jointly mrira* 

C leaded by others, which* properly is cooimou 
etween tnem and co-parceners ; but joint te- 
nants have a sole quality of survivorship, which 
co-parceners have not The creation «f an 
estate in joint tenancy depends on the woriMg 
pf the deed or devise, by which tenant claims 
title, and cannot arise by act of law. If any 
estate be given to a plurality of persons, with- 
out adding any restrictive, exclusive, or ex- 
planatory words, this makes them immediately 
joint tenants in fee of foe lands. If there be 
two joint tenants, and one release the ofoer, 
this passes a fee without the word heirs, be 
cause it refers to the whole fee, hat the teiiaiits 
m common cannot release each other, for a rr- 
I.' ase supposes the party tp have (he thing hi 
demand ; but tenants in common have several 
distinct freeholds, which they cannot traiisfei 
otherwise than as persons who are sole seized 
\t common law, jointgtenapts in coiiiinor* 
were not compellable tp make partition ; except 
by the custom pf some cities ana boroughs. Bii^ 
now joint tenants may make partition ; the one 
party may compel the other to make partition 
which must be by deed . that is to say, all the 
parties must by deed actually convey and as- 
sure to each other the several estates, whicn 
they a^e to take and enjoy severally and sepa- 
rately. Joint tenants must jointly implead, and 
be jointly impleaded with 6thers. If one joint 
tenant refuse to join in an action, he may be 
summoned and severed ; bnt if the person 
severed die, the writ abates in real actions, 
bnt not in personal and mixed actions. 

lOLlTE. FrisiOato-rhomboidal qnarte of 
Mohs. Colour intermediate between violet- 
blue and hfacklsli-bluei ^Vhen viewed in foe 
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direotipn of the axis of (he ciTstafs, the colour 
M dark indigcKbliie : but peroendicolar to the 
axiR of the crysti^fs, pale brownish -^rellow. 
Massive, disseminated, rarely crystaNised in 
six-sided prisms. Lnstre yitreons. FVactiire 
small jrrained uneven. Refracts donble. Sp. 
gr. 2.5 to 2.6. Rasily frangible. Its oonstitnents 
are, silica 43.6, alumina 37.6, magnesia 9.7, 
potash 1, oxide of iron 45, oxide of manganese 
a frace.— It occurs in primitive rocks 
at Orijarvi, near Abo in Finland. It is cut and 
polished for a gem. 

JOINTURE. A jointure, strictly speaking, 
sign ides a joint estate, limited to both husband 
and wife ; but in common acceptation, it ex- 
tends also to a sole estate, limited to the wife 
only, and may he thus defined, viz. a competent 
livelihood of freehold for the wife of lands and 
tenements, to take effect, in profit or possession, 
presently after the death of the husband ; for 
the life of the wife at least. 

To th% making of a perfect jointure six things 
are observed. 1. Her jointure is to take effect 
piesently after her husband's decease. 2. It 
must be for the term of her own life, or greater 
estate. 3. It should be made to herself. 4. It 
must be made in satisfaction of her whole 
dower, and not of part of her dower. 5. It 
must either be expressed or averred to be in 
satisfaction of her dower. 6. It should be 
made during the coverture. 

JOISTS, in architecture, those pieces of 
timber framed into the girders and summers, 
on which the boards of the floor are laid. See 
Architecturk and Building. • 

IONIC order, the third of the five orders of 
architecture, being a kind of mean between the 
robust and delicate orders. See Akcfiitec- 

TURE. 

Ionic (Valeri in grammar, a manner of 
speaking^ peculiar to the people of lonio. 
The loniuns grenerallv changed the w into* i), 
as (TO^ia into tropr ) ; they put the i| and i for £, 
and Bttri for >i, ns ayfh't'ov tor oy/fTov : otayxaiij 
for avayxfi : tliey also change « and » into rii, 
Au into wii, II into la and ii, lu into u and qil, 
and fo into lu. 

JOURNAL, a day-book, register, or an ac- 
count of daily transactions. See Art Book- 
keeping 

JOURNEYMAN, properly one who works 
by the day only ; but it is now used for any one 
who has served an apprenticeship, and who 
works under a master, cither bf the day, the 
year, or the piece. 

JOY, one of the most powerful mental emo- 
tions accompanied with nn extraordinary de- 
gree of animation and pleasure. The effect of 
jojr, if not too violent, invigorates the whole 
animal frame. But sudden and excessive ioy 
is often as injurious as the operation of either 
grief or terror, and there are a thousand in- 
stances on record, in which the precipitate coin- 
miinicftion of unexpected good news lias proved 
fatal. 

IRIDIUM, a new metal lately discovered by 
Mr. Tennant in the ore of piatiiia. It is of a 
white colour, and perfectly infusible. It does 
not combine with sulphur or arsenic. Lead 
unites with it, but may be separated by oupella- 
tion. Copper, silver, and ghld, are found to 
combine with it. See Chrmistry. 

JHIS, in anatomy, a striped, variegated circle 


roond the pupil of (he eyt; it is formed df 
duplicatnre of (he uvea. Sae'A.NATOMY. 

IRIS, the floweMe-luce, nr flag-flower, 1^; 
a genus of the monogynia order in (be triandria 
class of plants; am in the nstiiral meihoci 
ranking under the sixth order, ensatw. The 
corolla is divided into six parts ; the petals alter* 
nately reflexed; the atigmate reaembfingiietak 

lliereare flfty apecies, all herbaceous dower* 
lug perennials, both of (he flbroiif, tuberoni^ 
and bulbous-rooted kind, producing thick an- 
nual stalks from three or four inches to a yard 
high, terminated by laige hexapetalous flowers, 
having ^ree of the petals reflexed quite back, 
and three erect; most of which are verv ormu 
mental, anpearin^i in May, June, and July. 

Iris also signifies those chanjj^able colonrs 
which appear in the glasses of telescopes, mi- 
croscopes, &c. and which are so called from 
their resembling the colours of the rainbo^, 

IRON, the most abundant and the most use- 
ful of all metals, was neither known so early, nor 
wrou||[ht so easily as gold, silver, and copper. 
Iron IS of a bluish white colour; and when 
polished has a great deal of brilliancy. It has 
a styptic taste, and emits a smell when rubbed. 
•Thig metal is easily oxidized. A piece of iron 
wire, immersed in a jar of oxy^n gas, beine 
ignited at one end, will be entirely consumed 
by the successive combustiop of its parts. ^ It 
requires a very intense heat to fuse it ; on which 
account it can only be brought into the shape of 
tools and utensils by hammering. This high de- 
gree of infusibility would depnve it of tlie most 
valuable property of metals, namely, the uniting 
of smaller masses into one, if it did not possess 
another singular and advantageous property, 
which is found in no other metal except platina , 
namely, that of welding.^ In a white beat, iron 
appears as if covered with a kind of varnish, 
and in this state if two pieces be applied 
together, they will adhere, and may be per- 
fectly united ny forging. 

When iron is exposed to the action of moist 
air or water, it acquires weight by gradual oxi- 
dation, and hydrogen gas escapes: this is a 
very slow operation. But if the steam of water 
be made to pass through a red-hot guu barrel, 
or tlirou^h an i^ited copper or glass-tube, con- 
taining iron wire, the iron becomes converted 
into an oxide, while hydrogen gas passes out at 
the other end of the barrel. By the action of 
stronger heat tin's becomes a reddish-brown 
oxide. Sulphur combines very readily with 
iron. A mixture of iron filings and flowers of 
sulphur being moistened, or made into a paste 
with water, becomes hot, swells, adheres (o- 
ether, breaks, and einits^ watery vapours of an 
epatic smell. If the mixture be considerable 
in quantity, as for example, one hundred pounds, 
it takes fire in twenty or thirty hours, as soon 
as the aqueous vapours cease. By fusion with 
iron, sulphur produces a compound of the same 
nature as the pyrites, and exhibits (he same 
radiated structure when broken. If a bar of 
iron be heated to whiteness, and then touched 
with a roll of sulphur, tiih two substances com- 
bine, and drop down together in a fluid state. 
Phosphorus may be combined with iron by ad- 
ding it, cot into small pieces, to fine iron.wire 
heated moderately red in a crucible; or by 
fusing six parts ol iron clippings, with six of 
glacial phosphoric acid, and one of cliarnuil 
powder. 'Jnis plio.sphiiret is magnetic. Iron 


! 



mo 


394 


ISI 


nnitei with gold, silver, and platiiia. When 
heated to a white heat, and plunged in mer- 
cnry, it becomes covered witli a coating of that 
metal. 

'j^ere ore a great many varieties of iron, 
which are distinguished by particular names ; 
but all of them mav be reduced under one or 
other of the tliree following classes : cast iron ; 
wrought or soft iron ; and steel. Cast, or pig 
iron, is the name of the metal when first ex- 
tracted from its ores. The ores from which 
iron is usually obtained are composed of oxide 
of iron and clay. The object of the manufac- 
turer is to reduce the oxide to the metallic state, 
and to separate all the clay with which it is 
combined. These two objects are accom- 
plished at once, by mixing the ore reduced to 
8;nnli pieces witli a certain portion of limcistone 
and of clmrcbai, and subjecting the whole to a 
very nolent heat in funiaces constructed for the 
purpose. The charcoal absorbs the oxygen of 
the oxide, flies otT in the state of carbonic acid 
gas, and leaves the iron in the metellic state ; 
flie lime combines with the clay, and both to- 
gether run into fusion, and form a kind of fluid 
glass ; the iror is also melted by the violence of 
the heat, and being heav ier than the glass, falls, 
down, and is collected at the bottom of the fur- 
nace. A hole at the lower part of the furnace 
is now opened, aud the iron allowed to flow ont 
into moulds prepared for its reception. 

To convert it into wrought iron, it is put into 
a furnace, and kept melted, by means of the 
flame of the combustibles, which is made to 
play upon its surface. While melted, it is 
constantly stirred by a workman, that every 
^art of it may be exposed to the air. In about 
an hour the hottest part of the mass begins to 
lieave and swell,^ and to emit a lambent blue 
flame. This coutinues nearly an hour ; and by 
that time tJie conversion is completed. As the 
process advances, the iron gradually acquires 
more consistency ; and at last, notwitlistanding 
the continuance of the heat, it congeals all to- 
getlier. It is then taken while hot, and ham- 
mered violently, by means of a heavy hammer 
driven by machinery. This not only makes 
the particles of iron njiproach nearer each 
other, but drives away several impurities which 
would otherwise centinue attached to the iron. 

If the purest malleable iron be bedded in 
uounded charcoal, in a covered crucible, and 
kept for a certain number of hours in a strong' 
red heat, it is found, that by this operation, 
which is called cementation, the iron has gained 
a small addition of weight, amounting to about 
the hundred and fillietn, or the two-hundredth 
part ; and is remarkably changed in its proper- 
ties. It is much more brittle and fusible than 
before. Us surface is commonly blistered when 
it comes ont of the crucible ; and it requires to 
be fuiged^ to bring its parts togetlier into a firm 
and continuous state. This cemented iron is 
called steel. It may be welded like bar iron, 
U* it^ has not been fused, or over-cemented ; 
but its- most useful and advantageous pro^ierty 
is that of becoming ertremely hard when ignited 
and plunged into cold water. 

llle usual triii| required for the cementation 
of steel is from sm^% ten hours. If the ceineu- 
tatioii be continued too long, the steel becomes 
mroiis, brittle, of a darker fracture, more fusi- 
)le, and incapable of being forged or welded. 
Oii the contrary, steel cemented with earthy in- 


fusible powders, is gradually reduced to tie 
state of forged iron again. The texture ol 
steel is rendered more uniform by fusing it be- 
fore it ^ made into bars: this is called cast 
steel; and is rather more difficultly wrought 
than common steel, because it is morif fusible, 
and is dispersed under the hammer if heated to 
a white heat. Iron is one of the most valuable 
articles of tiie materia medica. The protoxide 
acts as a genial stimulant and tonic, in all cases 
of chronic debilil^ not connected with organic 
congestion or inflammation. It is peculiarly 
efficacious in chlorosis. It ap|>ears that the 
mroxide and its conibinations are almost uni- 
formly irritating, causing ' heart-bum, febrile 
heat, and quickness of pulse. JMany chalybeate 
mineral waters contain an exceedingly minute 
quantity of protocarbonate of iron, and yet ex- 
ercise an astonishing power in recruiting tlie 
exhausted frame. Their virtue appears to be 
derived simply from the metal being oxidised 
to a minimum, and diffiised by the agency of a 
mild acid through a great body of water, in 
which state it is rapidly taken up by the lacleals, 
and speedily imparts a ruddy hue to the wnii 
countenance. These qualities may be imitated 
exactly, by dissoK ing 3 grains of sulphate of 
iron, and 60 of bicarbonate of potash, in a quart 
of cool water, with agitation in a close \essel. 

IRRATIONAL, an appellation given to surd 
numbers and quantities. See Algeiika. 

IRREGULAR, in grammar, such inflections 
of Avords as vary from the general rules; Unis 
we s^, irregular nouns, irregular verbs. 

IRRIGATION. See Agriculture. 

ISATIS, woads a genus of the siliquosa 
order, in Uie tetradynamia class of plants ; and 
in the natural method ranking under the 39th 
order, the siliquosa. The siliqua is ianceolated, 
unilocular, monospermous, bivalved, and de- 
ciduous ; the valves navicular or canoe-siiaped. 
There are four species ; but the only one wor- 
thy of notice is the tinctoria, or common woad, 
which is cultivated in several parts of Rrituin 
for the purposes of djeing, being used as a 
foundation for many of the dark colours. See 
Dyeing. 

ISERINE, in mineralogy, a species of the 
menachine genus: it is ol an iron-black, in- 
clining a little to the brownest black ; it occurs 
in small, obtuse, angular grains, and in rolled 
pieces, with a rough gliinmeriug surioce. In- 
ternally it is glittering, and its lustre is semi- 
metallic. Specific gravity, 4.6. It melts into a 
blackish-brown coloured glass. 

ISINGLASS. This substance is almost 
wholly gelatin ; 100 grains of good dry isinglass 
containing rather more than 98 of matter solu- 
ble in water. 

Isinglass is made from certain fish found in 
tlie Danube, and the rivers of Muscovy Wil- 
loughby and otliers inform us, that it is made of 
the sound of the Beluga ; and Neumann, that it 
is made of the Huso Germanoriim, and oilier 
fish, which he has frequently seen soRl in the 
public markets of Vienna. Mr. Jackson re- 
marks, that the sounds of cod, properly pre- 
pared, allbrd this substance ; and tliat the lakes 
of America abound with fish from which the 
vei 7 finest sort may be obtained. 

Isinglass receives its different shapes in^ the 
following manner:— The i>arta of which it is 
composed, particularly the sounds, are taken 
from (he fish w'hilc sweet and fresh, slit open. 
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washed from Inelr slimy sor(d?s« dirested of 
a very thiu membrane which ehvelopies the 
sound, and then exposed to stifliiu a little in the 
air. In this state they are formed ifito rolls 
about tj^ thickness of a finger, and in length 
according to the intended size of the stwle ; a 
thin membrane is generally selected for the 
centre of the roll, round which the rest are 
folded alternately, and about half an inch of 
each extremity of the roll is turned inwards. 
Isinglass^ is best made in the summer, as frost 
gives it a disagreeable colour, deprives it of 
weight, and impairs its gelatinous principles. 
Isinglass boiled in milk, forms a mild nutritious 
jelly, and is tlius sometimes employed medi- 
cinally.^ This, when flavonred by the art of the 
cook, is the blanc-manger of our tables. A 
solution of isinglass in water, with a very 
small proportion of some balsam, spread on 
black silk, is the court«plaster of tfie shops. 

ISIS, coral, in natural history, a genus of 
the vermes zooph^^ta class and oraer, of which 
there are six species. See Corallines. 

ISLAND, or Iceland, crystal,^ body famous 
among the writers of optics, for its property of 
a double refraction ; but improperly called by 
that name, as it has none ot the distingiiisliiiig 
characters of crystal, and is plainly a body of 
another class. Dr. Hill has reduced it to its 
proper class, and determined it to be of a genus 
of spars. It is alwavs found in form of an 
oblique paratlelopipea, vrith six sides, and is 
found of various sizes, from a quarter of an 
inch to three inches or more in diameter. It is 
pellucid, and not much less bright than the 
purest crystal, and its planes are all tolerably 
smooth, though when nicely viewed, they are 
found to be waved with crooked lines made by 
the edges of imperfect^ plates. It is very soft, 
and easily scratched with the point of a pin ; it 
will not give fire on being struck against steel, 
and ferments^ and is perfectly dissolved in 
aquafortis. It is found in Iceland, from whence 
it has its name ; and in France, Germany, and 
many other places. 

ISN ARDIA , a genus of the monogynia order, 
in the tetrandia class of plants ; and in the na* 
lural method ranking under the 17th order, 
caiycanthemK. There is one species, an aquatic 
niid annual. 

ISOCJilLES triangle, in geometry, one that 
has two equal sides. - 

ISOCHRONAL, isochrone, or Tsochronus, 
is applied to such vibrations of a pendulum, as 
me performed in the same space of time. 

Isochronal line, that in which a heavy 
body is supposed to descend without any ac- 
celeration. 

ISOPERIMETRIGAL figures,^ in geo- 
hietry, are such as have equal perimeters, or 
circumferences. 

1. Of isoperimetrical figures, that is the 
greatest which contains the greatest number of 
sides, or the most angles, and Consequently a 
circle is the greater of all figures that nave the 
same ambit as it has. 

2. Of two isoperimetrical triangle^ having 
the same base, whereof two sides of one are 
equal, and of the other unequal, that is the 
greater of which two sides are equal. 

3. Of isoperimetrical figures, whose sides 
are equal in number, tliat il ibe greatest which 
!s equilateral and equiangular. 


ISOCELES, iruutgle, in geometry, one thal 
has two eqnal sides. See Cwuetry. 

ISSUE, in law, is sometimes used for the 
rJiildren begotten between a man and his wife : 
sometimes for profit growing from ame^ments 
or fines ; and sometimes for profits of lands or 
tenements { sometimes for that point of matter 
depen^ng in a suit, when, in the coarse of 
pleading, the parties in the case affirm a thing 
on one 'side, and deny it on the other, they are 
then said to be at issue. 

Issues, in surgery, are little ulcers made 
designedly by the surgeon j)i various parts of 
the body, and kept open by the patient for the 
preservation or recovery of his health. 

ITCH, a cutaneous disease, supposed to be 
caused by an insect, a species oi the jgenaa 
Aca^us, viz. A. scabiei,^ which, when viewed 
by a good microscope, is while with reddish 
logs ; the four hind ones having a long bristle. 
It is found in the siiinll pellucid vesicles with 
which the hands and joints of persons infected 
with the itch are covered. It appears to be not 
only the cause of the disorder, nut the reason 
why it is so highly infectious. 

ITCHING, an uneasy sensation, which oc* 
casions a desire of scratching tlie place af* 
feefod. It is frequently a troublesome sensa- 
tion, but more nearly allied to pleasure than 
pain. As pain is supposed to proceed from 
too great an irritation, so dots itching proceed 
from a slight one. 

^ JUBILEE. This term, as at present used, 
signifies a grand solemnity celebrated at Rome, 
on which occasion the Pope grants a plenary 
indulgence to all descriptions of sinners; at 
least to as many as vi.sit the churches of St 
Peter and St Paul at Rome. This ceremony 
which is a gross perversion of the Jewish 
Jubilee mentioned in Scripture, was first insti- 
tuted by Boniface Yll. in 1300, and was only 
to be observed every hundred years; but as it 
has been found to bring in such stores of wealth 
to Rome, the Pope grants a jubilee as often as 
he and foe church have occasion for it The 
jqbilee lasts a whole vear; and was well 
nftned by the Germans the qolden year. This 
year, 18^, happens to aiford one of these pro- 
ntablq mock solemnities. 

JUDGE. The judges are the chief magis- 
trates in the law, to try civil and criminal 
causes. Of these there are twelve in England, 
viz. the Lords Chief Justices of the Courts of 
King’s Bench and Common Pleas : the Lord 
Chief Baron of the Exchequer; the three, puisne 
or inferior judges of the two former coiirto, ond 
the three puisne barons of the latter. The 
judges are to continue in their offices during 
their good behaviour, notwithstanding any de 
mise of the crown, and their full salaries are 
absolutely secured i!b them during the con- 
tinuance of their commissions, by which means 
the indges are rendered completely independent 
of the king, his ministers, or his successors. A 
judge at his creation takes an oath that he will 
serve the king, and indifierently administer 
justice to all men, witljoiit respect of persons, 
take no bribe, give no counsel where he is a 
party, nor deny right to any, though the king or 
any other, by letters, or by expressed words, 
command the contrary, tkc. and in default of 
dntv, to be answ'erabfe to the king in body, 
land, and goods. 
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Where a jti<lge has an interest^ neither he 
nor his deputy can determine a cause, or sit in 
court, ai^ if he do. a prohibition li^s. Judges 
are punishable for wilful offences against the 
duty of their situations; instances of which 
happily live only in remembrance. A judge is 
not answerable to the king, or the^ party, lor 
mistakes or errors in his judgment, in a matter 
of which he ha^nrisdiction. 

JUDGMENT, among logicians, a faculty or 
rather act of the human soul, whereby it com- 
pares its ideas, and perceives tlieir agreement 
or disagreement. 

Judgment. The opinion of the judges is so 
called, and is the very voice and final mnun of 
tlie law, and therefore is always taken for un- 
questionable truth. 

Judgments are of four sorts. vi& 1. Where 
the facts are confessed by the parties, and the 
law determined by the court, which is termed 
judgment by demurrer. 

2. Where the law is admitted by the parties, 
and the facts only are disputed, as in judgment 
upon a demurrer. 

3. Where both the fact and the law arising 
thereon are admitted by the defendant, as in 
case of judgment by confession or delault 

4. Where tlie plaintilf is convinced that fact 
or law, or both, are insiiflicient to siiprmrt his 
action, and tlierefore abandons or withdraws 
his prosecution, as in case of judgment upon 
a nonsuit or retraxit. Judgments are eillier 
interlocutory or final. 

InterloiJiitory judgments are snch as are given 
in the middle of a cause, upon some plea, pro- 
ceeding. or default, which is only intermediate, 
and does not finally determine or complete the 
l^iit; as upon dilatory pleas, when tne judg- 
ment in many cases is. tlint the defendant shall 
answer over ; that is. put in a more substantial 
plea. 

Final judgments, are such as at once put an 
end to the action by declaring that the plaintiff 
has either entitled himself, or has not, to re- 
cover the remedy for which he sues. ' 

JUOLANS. tile walnut, genus of the ino- 
ncecia class, and polyandria order of plants; 
and in the natural method ranking under the 
50th order, amentacm. The male calyx is 
monophylloua, and squamiform ; the corolla di- 
vided into six parts; there are 18 filaments; 
the female calyx is onadrifid superior; the 
corolla quadripartite ; ttiere are two stvles, and 
the fruit is a plum witli a fiirrowea kernel. 
There are eight species, the most remarkable 
of which is toe regia or common walnut. Other 
two species, called the nigra and alba, or black 
and white Virginian walnut are also cultivated 
I in this country, though they are less proper for 
fruit, having verv small kernels. 

The wood of the walnut tree is much used by 
cabinet-makers, coach-makers, and gun-smiths; 
is susceptible of a very fine polish, and exhibits 
a beautiful grain. 

JUGULAB. See Anatomy. 

JUGULARES. in the Linniean system, is 
the name of an order or division of fish, the 
general character of Vhich is that they have 
ventral fins. 

JULIAN periodic chronology, a' system or 
period of 79^ years, found by multiplying the 
three cycles of the sun. moon, and indiction 
iuto one another. See CifRONOLOGV. This 


period was « ailed tlie Julian, not became in- 
vented by Julius Ciesar; since the Julian epocha 
was not receive^ till the year 4669. but because 
the ivst^ consists of Julian years. 

JUNCUS. the rush, a geuns of the mono- 
gynia order, in tlie hexandria class of ^plants ; 
and in the natural metliod ranking under the 
fith order, tripetaluiden. The calyx -is hexa- 
ph^lloiis; there is no corolla; the capsule is 
unilocnlor, ^ There are 29 species universolly 
known, being very troublesome weeds, and 
difficult to be eradicated. The pith of two 
kinds, called the conglomeratiis and efiiisus. or 
round-headed and soft rushes, is used for wicks 
to lamps and rushlights. The conglomerattis, 
and aculus or marine rush, are planted \\ith 
great care on the banks of the sea in Holland, 
in order to prevent the water from washing 
away the earth ; which would otherwise be re- 
moved every tide, were it not for the roots of 
those rushes, which fasten very deep in the 
ground, and mat tiiemsclves near the surface 
in such a manner as to hold the earth closely 
together. 

JUNGERMANNIA. a genus of thematurnl 
order of algae, in the cryptogamia class of plants. 
There are 48 species, all natives of Britain, 
growing in woods, shady places, by the sides 
of ditclies, tkc. Many of them are beautiful 
objects for the microscope. 

JUNIPERUS, the juniper tree ; a genus of 
the monadelphia order, in the inona’cia class 
of plants; and in the natural method ranking 
under the 51st order, conifeiw. 'Hie male 
amentum is a calyx of scnieg; there is no co- 
rolla; three stamina; the female calyx tri- 
partite ; there are three petals, and as many 
stiles ; the berry is trispermous, and equal, hy 
means of three tubercles of the indurated calvx 
adhering to it There are 12 species; the 
most remarkable are. 1. The communis, or 
common juniper, grows naturally in many parts 
of Britain upon dry barren commons, where it 
seldom rises above the height of a low shnih, 
which grows naturally only in dry. chalky, or 
sandy land. Juniper-berries have a strong, not 
disagreeable smell; and a warm, pungent, 
sweet taste, which, if they are long chewed, or 
previously well bruised, is followed by a bit- 
terish one. Jfhe pungency seems to reside in 
the bark ; the sweet in the juice ; tlie aromatic 
fiavoiir in oily vesicles spread through the sub- 
.itance of the pulp, and aistinguishable even by 
the eye ; and the bitter in the seeds. 

JUPiTER, ?/, in nstronomy, one of the su- 
perior planets, remarkable for its great briglit- 
ccss. See Astronomy. 

JURY. This rttnmg tower of defence of 
tlie British Constitution, which is one of tiie 
lending features of the jVfagna Charta. is com- 
posed of a certain number of persons sworn to 
enquire of. and ii^ some fact, and declare the 
troth upon the evidence brought before them. 

Jories are divided into two kinds, \ \7.. com- 
mon and special. A common jury is such as is 
returned by the sheriff*, according to the direc- 
tions of the statute 3 Geo. II. cap. 25, which 
appoints that the sheriff’s officer shall not re- 
turn a separate pannel forbvery seiiarote covse. 
blit one and the same pannel for every cause to 
be tried at the same assizes, containing not less 
tlian forty-eight, nor more than seventy-two 
jurors ; and their names being written on tickets 
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iihall be put into a boi or glass, and when each 
cause is called, twelve of those persons whose 
names shall bft first drawn out of the box shall 
be sworn upon a jury, unless absent, challenged, 
or excused. Wlien a sufficient number of per- 
sons ai^ impanelled, they are then separately 
sworn, well andHraly to try the issue between 
the parties, and a true verdict give according 
to the evidence. 

Sfwcial juries were originally introduced in 
trials at bar, when the causes were of too great 
nicety for the discussion of ordinary treeholderai 
'fo obtain a special jury, a motion is made in 
court, and a rule is granted tliercupon, for the 
sheriff to attend the master, prothonotary, or 
other proper officer, with his freeholder’s b^k, 
and tlie officer is to take indiiierently forty-eight 
of the princii»l freeholders, in the presence of 
the attornies on both sides, who are each of 
them to strike off twelve, and the remaining 
twenty-four are returned upon the panel. Jurors 
are punishable for sending for, or receiving, 
instructions from either of tlie parties concern- 
ing the matter in question. In causes of nisi 
prills, every person whose name shall be drawn, 
and who shall not appear after being openly 
called upon three times, shall, on oath made of 
his having been lawfully summoned, forfeit a 
sum not exceeding 5/., nor less than 40s., unless 
some reasonable cause of absence be proved, 
by oath or affidavit, to the satisfaction of the 
,iud(j;e. If any juror shall take of either party 
to give his verdict, he shall, on conviction, by 
bill or plaint, before the court where the verdict 
shall pass, forfeit ten times as much as he has 
taken ; half to the king, and half to him who 
shall sue. A man who shall assault or threaten 
a^ juror lor giving a verdict a^in^ him, is 
highly uuiiishable by fine and imprisonment; 
and' if ne strike him in tlie court, in the pre- 
sence of the judge of assize, be shall lose his 
hand and his good^ and the profits of his lands 
during life, and sufier perpetual imprisonment 

IVORY. The tusk, or tooth of defence of 
the male elephant It is an intermediate sub- 
stance between bone and horn, not capable of 
being softened by fire, not altogether so hard 
and brittle as bone. Sometimes it grows to an 
enormous size, so as to weigh near two hundred 
pounds. The entire ^ tooth is of a yellowish, 
brownish, and sometimes a dark brown colour 
on (he outside, internally white, hollow towards 
the rout, and so far as was inserted into the 
jaw, of a blackish-browii colour. The finest, 
whitest, amoothest, and most comract ivory 
comes from the island of Ceylon. The grand 
consumption of this commodity is for making 
ornamental utensils, mathematical instruments, 
cases, boxes, balls, combs, dice, and an in^ 
finity of toys. The workmen have methods 
also of tinging it to a variety of colonrs. 

The coal of ivory is used in the arts under 
the denomination of ivory black. Particular 
vessels are used in the manufacture of this 
pigment, for the purpose of rendering it per- 
fectly black. Some travellers speak of the 
tooth of the sea-horse as an excellent ivory ; 
but it is too hard to be sawed w wrought like 
ivory. R is used for making artificial teeth 
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JURY-irstttf. whatever is set up in room of 
a mast that has been lost in e>ttorm or in an 
engagement, and to which a lesser yard, ropes, 
and sails are fixed. 

JUSSliGA, a genus of the monogynia order, 
in the decandria class of plants ; and in the 
natural method ranking under the- 17th order, 
calycantheme. There are 11 species, mostly 
herbaceous plants of the West Indies. 

JUSTICE, in a le^l sense, a person deputed 
by the king to administer justice to his subjects; 
whose ButJiority arises from his deputation, and 
not by right of magistracy. In the courts of 
king’s bench and common pleas there are two 
judges styled chief justices, each of whom 
retains the title of lord during the time of hjs 
continuing in office. The first of these, who is 
styled lord chief justice of Engjand, has a very 
extefirive power and jurisdiction in pleas of 
the crown. He hears all pleas in civil causes 
brought before him in the court of king’s bench, 
and also the pleas of the crown ; while, on the 
other hand, the lord chief justice of the com- 
mon pleas has the hearing of all civil causes 
between common persons. Besides the lords 
chief justices, there are in each of the above 
courts three puisne justices; there are also 
sevoral other justices appointed by the king 
for the execution of the laws; such as the 
lords justices in eyre of the forests, who are 
two justices appointed to determine all offences 
committed in the king’s forests; justices of 
assize, of oyer and terminer, of gaol delivery, 
&c. They are also called justices of nisi niius, 
and so denominated from the words usea in a 
common form of adjournment of a cause in the 
court of common pleas. 

Justices of the ffkice. See Peace. 

JUSTICIARY, or court of Justiciary, in 
Scotland, a court of supreme jurisdiction in all 
criminal cases. 

This court came in place of die justice-eyre 
or justice-general, which last was taken away 
by parliament in 1672, and was erected into a 
justice or criminal court, consisting of a justice- 
pneral alterable at the luonarcb’s pleasure, 
justicc-clerk, and five otlier judges, who are 
lords of session. 

JUSTICll!^, a wTi't directed to a shcrifi^ 
by virtue of which he is empowered to holdn 
plea of debt in his county-court for a sum 
above 40s. dioiigh by his ordinary nower he 
has only cognizance of sums under 40s. 

JUSTIFfCATlON, in law, is an affirming 
or shewing good' reason in court, why one does 
such a thing us he is called to ansiver ; as to 
justify in a cause of a replevin. 

IVY. See Hedera. 

IXIA, a genus of the monogynia order, in 
the iriandria class of plants ; and in the. natural 
method ranking under (be sixth order, ensatm. 
The corolla is nexapetalous, patent, and equal : 
there are three stigmata, a little upright and 
petaloBS. Theire are fifty-four species, con- 
sistinff of heibaceous^ tuberous, and bulbous- 
rooted flowe^ perennials, from one to two feet 
high, terminated by hexapetalous flowers of 
dmerei^ colours * 
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or k, the tenth letier of the English aU 
9 phabet; it is derived from the Greek 
K or x and seems to have been unknown to 
the Romans, though we sometimes meet with 
calendar for calendar. As a numeral. K de- 
notes 250 ; and with a line over it, K 250, 0(K). 

K/EMl'PGRIA,^ zedoari/f a genus of the 
monogynia order, in the monandria class of 
plants, and in the natural method ranking 
under the eighth order, scitaniinese. The co- 
rolla is sexpartite, with three of the segments 
larger than tile rest, patulous; and one only 

common galangal) or long zedoary. *^2. The 
r^unda, or round zedoary. Doth are peren- 
nial in root: but the leaves rise annually in 
spring, and decay in winter. 

KALEIDOSCOPE. This term has been 
applied to designate a new optical instrument, 
invented Iw Di. Brewster, of Edinburgh, for the 
purpose of creating and exhibiting an enrjiess 
vanety of beautiful and perfectly symmetrical 
figures. The word is of Greek derivation, and 
is compounded of xxXof*, beautiful, riSof, a 
form, and o-xottiw^ to see. 

The kaleidoscope is an instramcnt so well 
known, that a particular description of it would 
be superfluous. It may, therefore, suflice sim- 
ply to state the principles of its construction. 
When the instrument was brought by tlic in- 
ventor to something like^ state of perfection. 
Dr. Brewster, at the solicitation of liis friends, 
took out R patent for it, as a ‘*new optical iii- 
struinent for creating and exhibiting beautiful 
forifis.*' In the specification of his patent, he 
describes the kaleidoscope in two dilferent 
forms. 'I'he first consists of two reflecting 
planes, placed in a tube with an eye -hole in 
tlie particular (lositijn, which gives symmetry 
and a maxiinom uniformity of light, and with 
objects, such as coloured glass, placed in the 
jMsition of symmetry, and put in motion, either 
oy a rotary moV’ twint. or hy their own gravity, 
or hu both combinid. 

The second fonu of the instrument, described 
in tlie speciflcation, is, when the tube contain- 
ing the reflectors is placed in a second tube, at 
the end of which is a convex lens, which intro- 
duces into the pictqre objects of all magnitudes, 
and at every distance. 

The kaleidoscope has been fitted up in a very 
elemnt and scientific maimer by tlie opticians 
of London ; its utility has been experienced 
chiefly by calico-printers, potters, and carpet 
manufactorers : as a source of amusement it is 
endless, as the changes efiected by its motion 
are ever varying. No instrument overproduced 
euch an eifect on the public feeling j but it 
iniui be owned that it lost much which it might 
otherwise have gained in the public- estimation, 
by the thousands of ttnscientinc imitations of it, 
which were sold in every part of the country, 
when the invention l^camc known. 

KALI, a genus of biarine plants, which are 
bamt to procure mineral alkali. 

KALMIA, a genus of the monomia order, 
in the decandria class of plants, and ui the natu- 


ral method ranking under the IHth order 
bicomes. Of tliis genus there are four species. 
Those chiefly in cultivation with us are, 

1. The latifolia, a most beautiful shrub, 
which rises nsually to the height of five or six 
feet, and sometimes twice that height in its 
native places. This plant is a native of Caro- 
lina, Virginia, and other parts of America, yet it 
is not common ; it grows on rocks hanging over 
rivulets, and on the sides of barren hills. 

2. The angustifolia, rises to the heiirht of 
about 16 feet, with evergreen leaves, 
flowers CTow in clusters, arid when blown, 
appear wnite ; but on a near view, are of a faint 
bluish colour, which, as the flower decays, grows 
paler. 

KAMStN, a hot southerly wind, common in 
R prevails more or less for fifty days. 
The sky becomes dark and heavy, the sun loses 
its splendour, and appears of a violet colour; 
the air is not cloudy, but grey and thick, and 
fdled iidtb a dust so subtile, that it penetrates 
every where. This wind, always liglit and 
rapid, is not at first remarkably hot, but it in- 
creases in beat in proportion as it continues. 
The lungs, which a too rarefied air no lonfp‘r 
expands, are contracted and become painful. 
Resuirafiou is short und difficult, tlie skin 
parched and dry, and the body consumed by 
an internal heat. It usually lasts three days, 
but if it exceeds that time, it becomes insnp- 
poi table. The danger is most iminfnent when 
it blows in squalls; for then the rapidity of the 
wind increases the heat to such a degree as to 
cause sudden, death. This death is n real suf- 
focation. Tlie best mode of preventing the ef- 
fects of it is to stop the nose and mouth with 
handkerchiefs. 'Jlie camels, on this occasion, 
bury their noses in tlie sand, and keep them 
there till the squall is over. Another quality of 
this wind is its extreme aridity ; which is such, 
that water sprinkled on tlie floor evaporates in 
a few minutes. 

KAOLIN, the name of an earth which is 
used as one of the two ingredients in oriental 
Tiorcelnin. 

REDDING, in the sea-langnage, is when a 
ship is brought up or down a river by means of 
the tide, the wind being contrary. 

KEEL, the lowest piece of timber in a ship, 
running her whole Iengt}i from the lower part 
of her stem to the lower part of her stern-post. 
Into it are all the lower fiittocks fastened ; and 
undei part ofit, a false keel is often used. 

KEBh-hauling, ~ punishment inflicted for 
various offences in the Dutch navy. It is per- 
formed by snspeuding the culprit by a rope 
from one yard-arm, with a weight of lend or 
iron upon his legs, and having another rope fas- 
tened to him, leading under the ship's bottom, 
and through a block at its opposite yard-arm ; 
he is then repeatedly and sudaenly let full from 
the one yard-arm into the sea, where passing 
under the ship’s bottom, he is hoisted upon the 
opposite side of the vessel to the other. 

KEELERS, among seamen, are imall tobs^ 
which hold stuff for the caulking of ships. 
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KEELSON, Q principal timber In a ship, 
fayed witbin-side cross all the floor*timbera ; 
and beinK adjusted to the keel with suitable 
scarfs, it serves to strengthen the bottom of the 
ship. 

KEEP, in ancient militar]^ history, a kind of 
strong tower, which was built in the centre of 
a castle or fort, to which the besieged retreated, 
and made their last efforts of defence. Of this 
oescription is the keep of Windsor Castle. 

KEEPER o/* the areat seal, is a lord by vir- 
tue of his office, and styled the lord keeper of 
tlie great seal of England. He is one of the 
king’s privy council, through whoso hands 
pass all charters, commissions, and grants of 
the king under the great seal ; without which, 
all such instruments by law are of no force, 

Krbper of the prit)y seal, is a lord by virtue 
ff his office, through whose hands pass all 
charters signed by the king before they come 
to the great seal. He is of the king’s privy 
council. 

KEEPING, in painting, signifies the repre- 
sentation of objects in the same munner that 
they appear to the eye at different distances 
from it, which is only to be done with accuracy 
by attending to the rules of perspective. 

KELP, an i.npure alkali, obtnined in the 
north of Scotland, fiom different kinds of fuci, 
or sea weed. The weeds being dried, are 
burned in pits dug in the sand, or on the sur- 
face, surrounded with loose stone, fresh*qnen- 
tities being added, and the whole being fre- 
qnently stirred until it becomes seini-ffiiid, 
whicli, when cold, forma, hard masses. About 
twenty-four tons of the weed are requisite to 
produce one ton of kelp. Kelp is usually em- 
ployed in making soap ; for (Ins purpose satu- 
rated solution is obtained by hot water ; the 
refuse, after this operation, is used in the maitu- 
facture of bottle glass. 

KERMES. See Coccus. 

Kertues MineraL SulpWetted hydrogen 
forms, wit# the deutoxide of miHii.oiiy, a com- 
mand which possessed at one time great cele- 
)rity in medicine, and of which a modiffcation 
has lately been introduced into the art of calico 
printing.* By dropping hydrosulphuret of pot- 
ash, or of ammonia, into (he cream tartrate, or 
into mild muriate of antimony, the hydrosul- 
huret of the metallic oxide, precipitates of a 
eautifiU'deep orange colour. Tliis is kermes 
nineraL • Cliizel’s process for obtaining a fine 
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and shutting the locks cf doors, chests, &e. 
See Lock. ^ 

Key, or key note, in music a certain funda- 
mental* note or tone, to which the whole of a 
movement has a certain relation or hearigg, to 
which all its modulations are referred ana ac- 
commodated, and in which it both begins and 
ends. There are bnt two species of keys : one 
of the major, and one of the minor mode : all 
the keys in which we employ sharps or data 
being deduced from the natural keys of C m^or 
and A minor ; of which they are mere trans- 
positions. 

KIDNAPPING, is the forcible taVing and 
carrying away a man, woman, or child, from 
their own country, and sending them to another. 
This is an offence .at common law, and punish- 
able by fine, imprisonmenf, and pillory. 

Bf stat 11 and 12 W. 111. c. 7, if any captain 
of a merchant vessel shall, during his being 
abroad, force any person on shore, and wilfully 
leave them behind, or refuse to bring home all 
such men as ho carried out, if able and desirous 
to return,’ he shall suffer three months’ impri- 
sonment. Exclusive of the above punishment 
for this as a criminal offence, the party may re- 
cover upon an action for compensation in 
damages for the civil it^jary. 

KIDNl'^VS. See Anatomy. 

KIPKEKTL. See Meerschaum. 

KIGCELARIA, a genus of thfe decandria 
order, in the diiecia class of plants, and in the 
natural method ranking under the 37th order, 
columni ferae. Tliore is bnt one species, via, 
the Africa nn. 

KILDERKIN, a liquid measure containing 
two firkins, or 18 gallons* 

KING, signifies him who has the highest 
power and absolute rule over tlie whole land ; 
and therefore the king is, iuntendment of law 
cleared of those defects wimh common persons 
are subject to ; for he is always supposed to be 
of full age, though ever so young. The law 
dscrihes to his mryesty, in his political capacity, 
an absolute immortality. The king never dies ; 
for immediately on the decease of the reigning 
prince in his natural capacity, his imperial dig- 
nity, by act of law, without any interregnum nr 
interv'al, is vested at once in his heir, who is 
eo instanti king to all intents and purposes 
And so tender is the law of supposing even a 
possibility of bis death, that his natural disso- 
lution is generally called his demise, an expres- 


suboarbonate of soda, ancl 200 parts of water, 
are to be bollod together in an iron pot. Filter 
tlie hot liquor into warm earthen pans, and 
allow them to cool very slowly. At the end of 
39 hours the kermes is deposited. Throw it on 
a filter, wash it with water which had been 
boiled and then cooled out of contact with air. 
Dry the kermes at a teinperatare of 85^, and 
preserve it in corked phials. 

KETCH, a vessel equipped with two masts, 
viz. the main-roast and the mizen-mast, and 
usually from 100 to 250 tons burthen. Ketches 
are principally used as yachta for conveyihg 
princes of* the blood, ambassadors, or ether 
great personages, ^ from one place to e.nother. 
Ketches are likewise used as bomb-\’esaeIs. 

Ketches, bomb, are built remarkably strong 
as being fitted with a greater number of riders 
thau other vessel of war. 

KE I , a welt known instrument for opening 


sons mairying papists, are for ever excluded 
from the imperial crown of Great Britain ; and 
in snch case, the crown shall descend to such 
person being a protestant, as should have in- 
nerited the same, in case such papist, or person 
marrying a papist, was naturally dead. 

King,s-benoh. The kingVbench ^ is the 
snpreme court of common law in the kingdom, 
and is so called, because the king used to sit 
there in person ; it cf.nsists of a chief justice, 
and three* pnis'ne justices, whe are by their 
office the sovereign consfr valors of the peace, 
and snpreme coroners of the land. This court 
has a peculiar jurisdiction, not only over all 
capital olTences, but also over all other 
misdemeanors of a public nature, tending 
either to a breach of the peace, or to oppres- 
sion or faction, or any manner of mi^overn ■ 
ment. It has a discretionary power of inflict 
ing exemplary pauishment on ofleiKkrs, eitbex 
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imprisonment, or otlier infamons pa* 
mcbment. as the nature of the crime, considered 
IB all^ lU circumstances, shall reqaire. The 
jurisdictron of this court is so transcendant, 
that keeps all inferior jurisdictions within the 
bounds of their authority, and it may cither re- 
move (heir proceedings to be determined hei^, 
or prohibit their progress below : it superin- 
tends all civil corporations in the kingdom; 
commands magistrates and others to do what 
their duty requires, in every case where there 
is no specitic remedy ; protects (he liberty of 
the subject, by speedy and summary interpo- 
sition ; takes cognizance both of criminal and 
civil causes ; the former in what is called the 
crown side, or crown office ; the latter in the 
plea side of the court. This court has cogni- 
zance on the plea side of all actions of trespass, 
or other injury alleged to be committed Vi e/ 
armis , of actions for forgery of deeds, main- 
tenance, conspiracy, deceit, and actions on the 
case which allege any falsity or fraud. In pro- 
ceedings in this court, the defendant is arrested 
for a supposed trespass, which in reality he has 
never committed ; and being thus in the cus- 
tody of the marshal of this court, (he plaintitf is 
at liberty to proceed against him for any other 
personal injury, which surmise of bein^ ki the 
custody of (he marshal, the defendant is not at 
liberty to dispute, lliis court is likewise a 
court of appeal, into which may be removed, 
by writ of error, all determinations of the court 
of common pleas, and of all inferior courts of 
record in England. 

KNAPSACK, a rough leather or canvas 
bag, which is strapped to an infantry soldier’s 
back when he marcfies, and which contains his 
necessaries. Square knapsacks are supposed 
to be most convenient. They should he made 
with a division the shoes, blacking- 
balls, and brustiiifi^arate from the linen. 

KNAUTIA , a genus of the raon^'nia order, 
in (he ietrandria class of plants, and in the na- 
tural method ranking under the 48lli order, ag- 
gregate. There are four species, chiefly an- 
nuals of the Levant. 

KNEE. See Anatomy 

KneIS, in a ship, a crooked piece of timber, 
bent like a knee, used to bind the beams end 
futtocks together, by being bolted fast into them 
both. 

KNIGHT, properly signifies a person, who 
for his virtue and martial prowess, is by the 
king raised above the ranlc of a gentleman, 
into a higher class of dignity and honour. The 
ceremonies at the creation of knights have been 
various ; the principal was a box on the ear, 
and a stroke with a suord on the shoulder; 
Uicy put on him a slionider belt, and a gilt 
sworef, spurs, and other military accoutrements ; 
after which, bein^ armed as a knight, he was 
led to the church in {i^reat pomp, Camden de- 
scribes the manner oi making a knight-bache- 
lor among ns, which is the lowest, though (he 
most ancient order of knighthood, to be thus : 
the person kneeling was gently struck on the 
shoulder by the prince, and accosted in these 
words, " rise,” or “ Be a knight in the name of 
God.” 

KNIGHTS tf^he shire, or Knights qf 
f^Hament, in the British polity, are two 
Vnights or gentlemen of estate, who are elected 
on tJie king’s writ, by the freeholders of every 


county, to represent them In parliament The 
qnaliflcatioii of a knigh/ . f tho shire is to be 
posse.4sed of £GQ0 per ano. in a freehold estate. 

KNOT, means the division of the log-line 
used at ien. These are usually seven fathoms 
or forty-two feet ; they ought to be fifty feet, 
and then as many knots as the log-line runs 
out in half a minute, so manjr miles does tlie 
ship sail in an hour, supposing her to keep 
going at an equal rate. 

^ Knots qf a rope, among seamen, are dis- 
tinguished into three kinds, viz. woole-kuiit, 
that made so with the lays of a rope that it 
cannot slip, serving for sheets, tacks, and stop- 
pers : bow-link-knot, that so firmly made and 
fastened to the cringles of the sails, that they 
must break or the sail split before it slips ; ana 
shee(>shBnk-knut, that made by shortening a 
rope without rutting it. 

KNOWLEDGb!, is defined by Mr. Locke, 
to be (lie perception of tlie connection and 
agreement, or disagreement and repugnancy of 
our ideas. 

KNOXIA, a genus of (he class and order 
tetrandria inoiiogynia. The corolla is one 
stalled, funnel-ibrm ; seeds two grooved. 
There is one species, an herb of Ceylon. 

KORAN, or Alcoran, the scripture or 
bible of the Mahometans ; containing the re • 
velatioDs and doctrines of their pretended 
prophet. 

That Mahomet was the author of the Koran 
is allowed both by Christians and the Maho- 
metans themselves ; only the latter are fully 
persuaded that it was revealed to him by the 
ministry of the angel Gabriel ; whereas the 
former with more reason, think it all his own 
invention, assisted by one Sergius, a Christian 
monk. 

^ The Koran is divided into 114 larger por- 
tions of very unequal length, whch we call 
chapters, but tlie Arabians sowar, in the sin- 
gular snra ; a word rarely used on any other 
occasion, and ^operly signifying a row, or a 
regular series, luese chapters are not, in the 
manuscript copies, distinguished bv their nu- 
merical oraer, hut by particular^ titles, which 
are sometimes taken from a particular subject 
treated of, or persons mentioned in them, 
usually from the first word of* note*. But the 
Koran is more ij.sua1ly divided into thirty sec- 
tions only, each of twice the length of (he for- 
mer, and in like manner snbdividetl into four 
parts. These divisions are for the use of the 
readers of tlie Koran in the royal ietiiples, or 
in the adjoining chapels, where the emperors 
and great men are interred. 

After the title at the head of each chapter, 
except the ninth, is prefixed the formula, ^ In 
the name of the most merciful God,** called by 
the Mahometans Bismallah, wberewHIi fhey 
constantly begin all their books and wrilings 
as the distinguishing mark of their re ligiun. 

The Koran is universally allowed fo be writ- 
ten with the utmost elegance and purity of lan- 
guage, in the dialect of the tribeiOi Koreish tho 
most noble and polite of all the Arabians, but 
with some mixture, though very rarely, of other 
dialects : and it is confessedly the standard of 
the Arabic tongue. 

The Mneral ahn of the Koran was, to unite 
the professors of the three different religions 
then followed in Arabia, Idolaters, Jev\-s, and 
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Cfaristians, id the knowledm and worship of one 
Ood, onder ^he aanction of certain laws, and the 
ontward signs of ceremonies, partly of ancient 
and partly of novel institution, enfpr^d by tlie 
ooDsid^ation of rewards and ponislimentSi both 
temporaland eternal, and to tmng ail to the obe- 
dience of Mahomet, as the prophet and ambassa* 
dor of God,who was to establish the true religion 
on earth, and be acknowledged chief pontiff in 
spiritnal matters. The chief point, therefore, 
inculcated in the Koran, is the unity of Ood, 
to festom which, the prophet confessed' was the 
chief end of his mission. The rest is taken up 
in prescribing necessary laws and directions, 
frequent admonitions to moral and divine vir- 
tues, the worship and reverence of the Supreme 
Being, and resignation to his will. 

So numerous arc the commentaries on the 
Koran, that a catalogue of their bare titles 
would make a volume : \ve have a very elegant 
translation of it into English by Mr. Sale ; who 
lias added a preliminarv discourse, with other 
occasional notes, which the curioas may con- 
sult on this head. 

KOUMISS. A vinous liquid, which the 


Tartara make by fenttentm nwros mSkiJ 
Something similar is prspareoT in Orkner oikl' 
Shetland. 

KUPFERNIGKBL, isastt1phuret.of nicksl, 
and is generally compotuided of nickel, arseaic, 
and sulphuret of iron. 

KURTUS, in nataral history, a genus cl 
fishes of the ' order jqgulares. Generic 
character: body carinaM above and below 
and broad; back highly elevated, gill mem- 
raue, with two rays. It inhabits the seas of 
India. ‘ Its length is about ten laches, and 
its breadth four. Ita ciolour, on the whole 
body, is tliat of silver toil, and its back is tinged 
with gold, and marked on its ridge ^ith several 
black spots. 

KYANITE. SeeCYANiTB. 

RYLLIMGIA, in botany, a genus of the tri- 
andria monogyoia class and order. Natural 
order of ^aniina. Cyperoidese, . Jussieu. Es- 
sential character, ament ovale or obloog, im- 
bricate ; flowers with a bivalve calyx and co- 
rolla. There are seven species, natives of the 
East and West Indies. 


L. 


r ol^ /, the eleventli letter of the English al- 
-^9 phahei, denotes as a numeral, 60; uud 
with a dash over it thus TT, 50,000. 

LA, in music, tiic syllable by which Guido 
denoted the last sound of each hexachord : if 
it begins in C, it answers to our A ; if in G to 
E ; and if in E to D. 

LADAIlUM,in Roman aatiquity,t)ie standard 
home before the Homan emperors ; being a rich 
purple slreainer, .supported by a spear. 

LABDANUM, or Lada]^.m. A resin of a 
^ccies of cistiis iu Oandiu, of u bluckisli colour. 
The country people collect it by means of a 
staff, at the end of which are fastened many 
leather thongs, which they gently strike on the 
trees. Tliey form it into cylindrical pieces ; 
which are called labdauum in tortts. It is 
greatly adulterated by fho addition of black 
sand. It has been used in cephalic and sto- 
tuachie plasters and perfumes. 

LABORATORY, signifies a place properly 
fitted up for the perforiiiauce of chemical ope- 
rations. Having referred the reader in several 
instances to tliis article for an account of differ- 
ent articles of chemical apparatus, whioli could 
not be 86 well described apart from each other, 
we shall here'^ive the sulyect its full proportion 
of attention. 


To attempt to offei the plan of a laboratory, 
which woaid be suitable to^ every person, and 
to alL sitii^tioni^ would be highly preposterous; 
we shall th^etore content ourselves with no- 


ticing a few 

fiscover fiaFI^ a judicious combination of the 
ffllowing apparatus, a very extensive series of 
operations may be carried on. 

It may be proper to notice here, for the sake 
of toosq who, ip fiffing u“ - — ‘ — - ** 

in their power to choose ^ 
a ground floor ought nevc^to 


iting particulars, at flic same time 
itf the experimentalist will soon 


up aJaboratory, have it 
e of it, that 

vqrto^' chosen, unless 


it can be effectuauy seentod from the effects of 


damp, which have always a mo.Ht pernicious in* 
fluence on many of the substances constantly in 
use in a chemical laboratory.^ 

A laboratory, (iierefore, is more advanta- 
geously placed above than below the ground, 
that it may be as dry as possible. Tlie air must 
have ire^ access to it ; and it must even be so 
constructed, that hy means'; of two or more op- 
posite openings, a current of air may be admit- 
ted, fo carry off any noxious vapours or dust. 

Iu the laboratorv a chimney ought to be con- 
structed, so high that a person may easily stand 
under il, and as extensive as is possible ; that 
is, from one wail to another. I'he funnerof this 
cbininey ought to be high, and sufliciently con- 
tracted to make a good draught. As charcoal 
only is burnt under tiiis chimney, no soot is col- 
lected in it; and therefore it need not be so 
wide as to allow a chlnmey-b weeper to pass up 
into it. 

Under this chimney may be coostrncted some 
brick furnaces, particularly a melting furnace, 
a furnace for distilling witlian alembic, and one 
or two ovens like those in kitchens. The rest 
of the space ought to be tilled up with stands, 
of different; heights, from adbot to a foot and 
a halt^ on which portable funiaces of all kinds 
are to be placed. These furnaces are the most 
convenient, from the facility of disposing them 
at pleasure; and they are the only flirnaces 
which are necessary in a small laboratory. A 
double pair of bellows of a nioderate size most 
also be placed as coromodioiisly under the 
chimney, or^as near as the place will allow. 
These bellows are aoftietimes mounted in a 
portable frame ; which is sotficiently convenient 
when the bellows are not more than eighteen 
or twenty inches long. These bellown might to 
liaye a pipe directed toward the hearth where 
the forge if to be placed. 

The necessary furnace's are, 'the simple fur- 
nace, for distilling with a copper alembic ; n 
4D 
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Imp famftce ; two reverberatonr foroacev of placed in frlass fonneU Glaw tobea for atir- 
different ahsea, for d^Uin; with retorts ; an ring and miaing^ corroaive liquoflTj apatnlua of 
BIT or melting furnaee^n assay fnmace, and a wood, iyory,;inetal, and glass. 

Ibrge furnace. Titintdlmbbal^ and hornfi very conve- 

Under the chimney, at a convenient height,, nient jf^r Cmltti^jNi^ters 'bruised with water 
mast be a row of hooks driven into the back upon the levigatiitf afoae, or in mortars; corks 
and side walls; upon which are to be hang of all sizes; bladders and lioea strips for luting 
small articles, as iron pans, tongs, straight, vessels. 

crooked, and circular pincers, pokers, &c. To A good portable pair of bellows ; a good 
.the walls of the laboratory ought to be fastened iteel lor striking lire ; a glue-pot, with its little 
ahelves of dilferent breadths and heights ; or brush ; lastly, a great' many boxes, of various 
these shelves may be suspended by hooks, sizes, for containing most of the above-men- 
The shelves are to contain glass vessels, and tioned things, and which are to be placed upon 
the prodncts of operations, and ought to he in the shelves. 

as great a number as is possible. In a labora- Besides the above, there are many substances 
tory where many experiments are made, there which the operator must be possessed of, npd 
cannot be too many shelves. The most conve- which, indeed, may be considered as part of hia 
nient place for a stone or leaden cistern, to (Son- instruments; these substances are called re- 
tain water, is a comer of the laboratory, and agents. The plate annexed, with the following 
under it a sink ought to be placed with a pipe, explanation of the diderent articles (here de- 
bv which the water poured into it may dis- lineated, will give the student an idea of tlie 
iharge itself. As the vessels are always cleaned most useful parts of modern chemical appa- 
under this cistern, cloths and bottle brushes rains. 

ought to be hang upon hooks fastened in the Figures, I, 3, 3, plate XXV. are crucibles 
wails near it ' or pots, made either of fire-clay, black lend. 

In the middle of the laboratory a large table forged iron, or platiiia. They are used fo- 
is to be placed, on which mixtures are to “be roasting, calcination, and fusjon 
made, preparations for operations, solutions. Figs. 4, 6, 6, are cucurbits?, matrasses, or 
precipitations, small filtrations ; in a word, Imdies, which are glass, earthenware, or met d- 
whatever docs not require fire, excepting that lie vessels, usually shaped like an egg, and 
of a lamp. open at top. .They serve the purposes ol diges- 

In convei^ent ports of the laboratory are to tion, evaporation, &c. 
be placed blocks of wood upon mats; one of ‘ Ketorts arc globular vessels of earthem ware, 
which is to support a middle-sized iron mortar, glass, or metal, with a neck bended on one side, 
another to support a middle sized marble. Some retorts have another neck or opening at 
or rather liarcl stone mortar ; n tliird to support their upper part, through which they may be 
an anvil. Near the mortars are to be hung charged, anu the opening may be afterwards 
searces of dilferent sizes and fineness ; and near closed with a stopple. These are called tiibu- 
the anvil a liamnier, files, rasps, small pincers, lated retorts. A VVelleris tube of salety may 
scissars, sheers, and other stnall utensils, ne- be inserted in this openiog, instead of a stopple, 
cessary to give metals a proper form for tlie se- See fig, 7, 8, d, c. 

veral operations. Receivers are vessels, usually of glass, of a 

Two moveable trestles ought to be in a labo- spherical form, with a^ straight neck, into which 
ratory, which may serve to support a large filter the neck of the retort is usually inserted. When 
mounted upon a frame, when M is required, any proper substance is put into a retort, and 
This apparatus is removed occasionally to the heated, its volatile parts pass over into the 
most convenient place. receiver, where they are condensed.. See fig. 9. 

Charcoal is an important article in a labora- Fig. 10. The alembic is used for distillation, 
tory, and it therefore must be placed within when the products are too volatile to admit of 
reach ; but as the black dust which flies about the use of the last mentioned apparatus. The 
it whenever it is stirred, is apt to soil every alembic consists of a body nr, to which isndap- 
thing in the laboratory, it had better be in some ted a head b, Tlie head is of a conical figure, 

J dace near the laboratory, together with some and has its external circumference or base de- 
hrze, which is very convenient for kindling pressed lower than its neck, so that the vapoura 
fires quickly. This'tolace’ serves, at the same which rise, and are condensed against its sides. 


often wanted : such as furnaces, bricks, tiles, its depressed part, from whence toey aro con- 
clay, fire-clay, quicklime, sand, and many other veyed by the nose or beak 0 ||^into the tt- 
thin^ necessarv for chemical operations. , ceiver a, 

JLastly, a miadle-sized table, with solid feet. Frequently, however, tibe floaic of an Argand 
ought to be enumerated among the large move- lamp may be employed verv conveniently for 
abies of u laboratory, the use of which is to chemical purposes. Fig. ]l« is a represeota- 
support a porphyry, or levigating stone, or ra- tion e#a lamp furnace, as it is perhaps not very 
ther hard and dense gritstone, together propeily called, as .improved by Mr. Accum. 
w^ a moller made of the same kind of stone. It consists of a brass rod screwed to a foot of 
fte Other small moveables dr^utensils of a the same metal, loaded with lead. On (his rod, 
laboratory are, email hand mortars of iron, glass, which may be unscrewed iq the middle for ren- 
Bgate, aud^edgew^d’s ware, and their pes- dering it more portable', slide three brass 
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nnalyses with th« pneiimafic apparutan, &r. If 
the vessel! require not to be exposed to the 
naked fire, a copper sand bath may*be inter- 
posed^ »hiDb is to be previously placed in the 
ring. By means of a Ihutnb-srrcw acting^ on 
(he lod of (he lamp, each of the brass tings 
may be set at difierent heights, or turned aside, 
according to the pleasnie of the operator. Be- 
low these rings is a fountain himp on Argand’s 

8 Ian, having a metallic valve within, to prevent 
le oil from running out while the reservoir is 
put into its place. This lamp also slides on 
the main brass rod by means ol a socket and 
thumb-screw. 

For experiments on gases, the following ap- 
paratus called the pneumatic trough, will he 
tbuiid exceedingly useful. It may be made of 
wood, or japanned iron, or of copper, and of 
any form tliat suits the couvcniency of the 
chemitt 

Fig. 12, a represents a wooden vessel or tub ; 
kkl', IS a shelf fixed in the tub. When this 
apparatus Is used, ’the tub is to be filltd with 
water to such a hiiglit, as to rise about one itich 
above the upper surlace of the shelf. 6, g^f, 
are glass jais inveited With their mouths down- 
ward, which rest upon tlie shelf. If these, or 
any other vessels open only at one end, be 
plunged under the water, and inverted alter 
they are filled, they will remain lull, notwith- 
standing their being laised out of tlie w.tter, 
provided thgir moutJis^ be kept immeised ; for 
in this case the water is sustained by tlie pres- 
sure oi the atmospheie, in the samtt manner as 
the mercury in the baiometer. It may without 
difficulty be imagined, tiiat if common nir, or 
any otiier fiuul resembling common air in light- 
ness and elasticity, be siifTercd to enter these 
vessels, it will rise to the upper part, and the 
sarface of the water will subside. In this man- 
ner air may be emptied out of one vessel into 
another by an inverted pouring, in which the 
air is made to ascend troni the lower vessel tto 
the upper y, in which the experiments are per- 
formed by^ the action of the weightier fluid, 
exactly similar to the common pounng of denser 
fluids detained in the bottoms of open ves- 
sels, by the simple action of gravity. When 
the receiving vessel has a narrow neck, the 
air may be poured through a glass funnel A. 
c is a glass body or bottle, the bottom of 
which is blown very thin, that it may support 
the heat of a candle suddenly applied^ without 
cracking. In its neck is fitted, by grinding, a 
tube carved neatlv in the foim of the letter s. 
This Lind of vessel is very useful in varions 
chemical operations, for which it will be conve- 
nient to have them of several sixes. In the 
figpre^ the body c is represented as containing a 
fluid, in (he act of combining with a sobstance 
that gives oat ai^ which passes through the 
tube into the jar o, under the mouth of which 
the other extremity of the tube is placed. At 
e is a small retort of glass or earthem ware, the 
neck of which being plunged in the water, be- 
neath the jerf, is supposed to emit the elastic 
fluid, extricated from the contents of the retort, 
which is received in the jar. 

When any thing, as a gallipot, is to be rap- 
peried at a considerable height within ajar, it 
IS convenient to have eoch wire-stands as are 
lepresented fig, 13 

In order to expel air from solid sobstances 
Ip means of heat, a gnn-banrel, with Ibe touch- 


hole screwed up and riqgtisd, may be Used iu» 
stead of an iron retoftr The subject ratm ha 
placed in the chamber of the barrel, and (be 
rest of the bore may be filled with diy sand, 
that has been well burned, to expel whatever 
air it might have contained. The stem of a 
tobacco-pipe, or a small glass tube, being luted 
in the orifice of the barrel, the other extremity 
must be put into the fire, (hat the best may 
expel the air from its contents. This air will 
of course pass through the tnbe, and may be 
received under an inverted vessel, in the nsonl 
manner. 

But the most accurate method of procuring 
air from several substances, by menus of heat, 
is to put them, if tliey will bear it, into phioln 
fuller quicksilver, with the mouths inverted 
in the same, and then throw the focus of a 
burning lens or mirror upon them. 

Many kinds^ of air combine with water, and 
therefore require to be treated in an apparatus 
in which quicksiher is made use ol. This 
fluid being very ponderous and of consider- 
able price, it is an object of convenience, 
as well as economy, that the trough and vessels 
should be smaller than when water is used. 
See plate XXV/. Fig. G. 

It is sometimes desirable to impregnate wa- 
ter for medicinal purposes with some gas, as 
the carbonic acid, and for this the apparatus ol 
Di. Nooth is very cfTectual and conveoient. 
It consists of tliree glass vessels, plate XXIV. 
fig. 4. 'llie lower vessel r contains the ef- 
fervebcent materials ; it has a small orifice at 
dj stopped with a ^ound stopper, at which 
nn additional supply of either acid, or water, 
or chalk, may be occasionally introduced. The 
middle vessel b is open, both above and be- 
low. Its inferior neck is fitted, by grinding, 
into the neck h of (lie lower vessel. In the 
former is a glass valve, formed by two pieces 
^of tube, and a plano-convex lens, which is 
moveable between them. This valve opens 
upwards, and suffers the air to pass ; but the 
wategr cannot run through the tubes. The 
middle vessel is furnished with a cock e, to 
draw off its contents. The upper vessel a is 
fitted, by grinding, into the npper neck of the 
middle vessel* Its inferior part consists ot a 
tube that passes almost as low as the centre 
of the middle vessel. Its ni^er orifice is 
closed by a ground stopper/ when this ap- 
paratus Ts to he used, the effervescent materials 
are put into the lower vessel; the middle ves- 
sel is filled with pure water, and put into its 
place j and the upper vessel is stopped, and 
likewise put in its place. The consei^uence is, 
that the carbonic acid gas, passing throngb the 
valve at h, ascends into die .upper part of the 
middle vessel b, where, by its elasticity, it re- 
acts on the water, and forces part op the tni^ 
into the vessel a ; part of flie common air, in 
tills last, being compressed, and the rest 
escaping by the stopper, which Is nmde of a 
conical figure, that it may 1^ easily raised. As 
more carbonic acid is extricated, more water 
rises, till at length the water in the middle ves- 
sel falls below the lower orifice of tbetobew 
The gas then passes through the tohe intiKtiie 
upper vessel, and expels more of the 
Btr by raising the stopper. In this qitetttion 
the water in Both vessels being in mlmufSth 
bod^ of carbonic acid gas, it Beconme sfrqpgiy 
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Sometimes it is requisite to obtain separately 
the condensable ffiiid (Jiat comes over, and the 
mises that are, and are not soluble in water. 
For ^is purpose a series of receivers, more or 
less in number ns the caan may require, is 
generally employed, as in plate XXV. fig. I, 
which represents what is called Woolfe's ap- 
paratus, though in fact its original inventor was 
Glauber, with some subsequent improvements. 
Tlie vapour that issues from the retort being 
condensed in the rccefver or, the gas passes on 
through a bent tube into tlic bottle c, which is 
half filled with water. The gas nut absorbed 
by this water, passes through a similar bent 
tube to (/, and so on to more, if it be thought 
necessary ; while the gas that is not absorbed 
by water, or condensable, at its exit lion, the 
last bottle is conveyed by a rerurved tube info 
ajar y, standing in a mercurial trough// 

A very simple and commodious I'orin of a 
Woolfe’s apparatus is given by the late T)r. W. 
namiltnii, at tlie end of his translation of 
IlerthoKet on Dyeing ; see pi. WlVtig. 1 : a. is 
the retort, the nerk of which is ground into and 
passed through the tliirk collar 6 , represented 
separately at A : w ith its ground stopulc a which 
may be put in wlion tho neck of the retort is 
withdrawn. The collar h is ground into the wide 
neck of the receiver c, the narrow neck of wdiicli 
is ground into the wide neck of d d, p, f 
and g, are connected in a similar manner ; and 
into the small necks of d, e, and/, are ground 
the tubes i, and /, so curved, that their 
lower extremities nearly reach the bottomofthe 
receiver into which they open. From the last 
receiver proceeds tlie recurved tube w, opening 
under an inverted cup n, a hole in the bottom 
of which conveys the gas issuing from it into 
one of the bottles placed in the moveable frame 
71 , which has a heavy leaden foot to keep it 
steady in the centre of u fiat pan of water, in 
which th^inouthaiof the bottles are immersed. 
In the receiver rf is a tube of safety h. The 
receivers are placed on a stand a little in- 
clined, and kept steady by slips of wopd hol- 
lowed out to fit their curvatures, a.s represented 
at s s. This apparatus requires no lute ; has 
no bent tubes that are dilliciilt to adjust, and 
liable to break ; Jsnd the retort may be re- 
moved at any stage of the process, either to 
find the weight it has lost, or for any other 
purpose, the receiver being meanwhile closed 
with the stopple. 

Fig. 3 represecits the different parts of the 
apparatus required for measuring the quantity 
of elastic fluid given out during the action of 
an acid on calcareous soils. The bottle for 
containing the soil is represented at n; b the 
bottle containing the acid, furnished with a 
8 toi>cui.k ; c tlie tube connected with a flaccid 
bladder /a graduated measure ; e the bottle 
for containing the bladder. When this in- 
strilincnt m used, given quantity of soil is 
iritrodnced^ into nr : ^ is filled with inuriatic acid, 
diluted with an eqyal quantity of water ; and 
the stop-cock, being closed, is connected with 
the npj^r orifice of a, wliich is ground to re- 
ceive it The tul^' c is introduced into the 
lower orifice of a, and the bladder connected 
with it |)lBced u its flaccid state in e, which is 
filled with water. The naduated measure is 
placed under the tube of e. When the stop- 
cock of 6 is turned, the*ncid flows into a, and 
Acts upon the soil ; the elastic fluid generated 


passes through 0 into the bladder, and dis- 
laces a quantity of water in e, equal to it in 
nlk ; and this water flows tKrongh the tube 
into the graduated measure, ^ water in which 
gives, by its volume, the indication of pro- 
portion of carbonic acid disengaged from the 
soil. 

In chemical experiments the blovy-pipe is of 
essential utility. This instrument is now va- 
riously constructed. ^ The blow-pi^e for phi- 
losophical purposes is provided with a bowl, 
or enlar|;emeiit. rr, fig. 7, in which the va- 
]Mmrs of the breath ure condensed and de- 
tained ; and also wilh three or four small 
nozxles, b, witli different apertures, to be 
siip(>ed on the smaller extremity. 

A wax candle, of a moderate size, but 
thicker wick than they are usually made with, 
is the most convenient for occasional experi- 
ments; but a tallow candle w'ill do very w'ell. 
The candle should be snuffed rather short, and 
the wick turned on one side toward the ob- 
ject, so that a part of it should lie horizontally. 
The stream of iiir must be blown along this 
horizontal part, us near a.s may be without 
striking the wick. When the hole is of a 
proper figure, and duly pgjportioncil, the 
flame consists of a nrat luminons bine cone, 
surrounded by another flame of a more faint 
and indistinct appearance. I’lie .strongest lu at 
is at the point of the inner flame. 

The body intended to bo acted on by the 
blow-pipe, ought not to exceed the size of a 
peppercorn. It may bo laid upon a ]>iece of 
close-gi'uined, well-burned charcoal unless it 
he of such a iiaturo us to sink into the pores 
of this sulistanco, or to have its properties af- 
fected by Its inflammable quality. Siicli bodies 
may be placed in a bmall spoon made of pure 
gold, or silver, or phitina. 

A very ingeniou.s contrivance by Mr. Hooke, 
sometimes called the self-acting blo\v-pij)e, is 
represented, plate XXI V. fig. lb. Here, ft is 
a liollow sphere for containing alcohul, resting 
upon a shoulder in tlie ring o. Tf the bottom 
be made flat instead of spherical, the action of 
the flame will tlieii be greater. ^ is a bent 
tube W'ith a jet at the end, to coin ey (he al- 
cohol in the state of a vapour info the flame at 
q. This tube is continued in the inside up toe, 
which admits of a bgng filled nearly, vvifhout 
any alcohol running over, d is a safety v^alve, 
the pressure of vvliicli is determined at plea- 
sure, by screwing higher or lower on the pillar 
, the two milled nuts / and g carrying the 
steel arm h, which rests on the valve, i is an 
opening for putting in the alcohol, h is the 
lamp, which adjusts to different distances from 
or, by sliding up or down tlie two pillars 1 1. 
The distance ot the flame q from the jet is re- 
gulated by the pipe which holds the wick being 
a little removed from the centre of the brass 
piece ni, and of course revolving iu a circle. 
n the mahogany stand. 

The greatest improvement, however, that 
this instniment has undergone, was introduced 
by Mr. Gurney, in his lectures delivered at 
the Surrey Institution, of which a full account 
be seen in the published volume. 

For distillati^D on a small scale, the retort 
or the alembic may be employed; but ^ for 
many purposes it is necessary to use a still 
constructed on the principle of those which 
are made of the largest dimensioDS. 
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Fiff. 16 represents the large stills used in 
6 m mstillation of ardent spirits, a represents 
the body, and h the head, as before. Instead 
of using a refrigeftitorv or reviver, the spirit 
is made to pass through a sniral pipe called 
the worm, which is immersed in a tub of cold 
water d. During its passage it is condensed, 
and comes out at the lower extremity e, of the 
pipe, in a fluid form. 

An indispensable article of apparatus in the 
laboratory is the gasometer, which enables 
the operator to receive and preserve large 
quantities of gas, with the aid of only a few 
pounds of water. Gasometers are made of 
different forms; but one of the most simple 
and most convenient, is shewn in fig. 4. plate 
XXV. It consists of an outer fixed vessel, d, 
and an inner fixed one, c, both of japanned 
iron. The inner vessel slides easily up and 
down within the outer, and is suspended by 
cords passing over pnllies: to which are at- 
tached the counterpoises e c. To avoid fhe 
inconvenience of a great weight of water, fhe 
outer vessel is made double, or is composed of 
two cylinders, the inner of which is closed at 
the fop and at the bottom. 

The space only of about lialf an inch is left 
between fhe 4wo cylinders as shown by the 
dotted lines. In tliis space tlie vessel c, may 
move freely up and down. TJie interval is filled 
with water as high ns the top of the inner 
cylinder, 'llie cup or rim on the tup of the 
outer vessel, is to prevent the water from 
overflowing when tlie vessel c is forcibly 
pressed down, in wliich situation it is placed 
whenever gas is about to he collected. The 
MS enters from the vessel in which it is pro- 
duced by the cornnniriic.ating opening />, and 

E asses along the perperidicnlnr pipe marked 
y dotted lines in the cenfre inlo fhe eayity 
of the vessel c, which coiiliniics rising till it is 
full. 

To transfer the gas, or to apply it to any 
purpose, the cock /» is to be siiiit, and nn 
empty bladder, rn* hoffle. of elastic gum, fur- 
nished with a stop cock, is to be screxved on 
a. When fhe vessel c is pre.ssed down by 
the hand, the gas passes down the central 
pipe, which it had Iieforc ascended, and its 
escape at b being prevented, it finds its way 
up a pipe which is fixed on the outer surface 
of the vessel, and whicli is terminated by the 
cock. € 1 . By means of nn ivory month-piece 
screwed on this cock, flu' gas includi'd in the 
iiistniinent may he respired ; the nostrils being 
closed by the fingers. When it is required to 
transfer the gas into glass jars .standing in 
water, a crooked (ulie may lie employed, one 
end of which is screwed upon the cock, b, 
while the other aperture is brought under the 
inverted funnel, fixed into the shelf of die 
pneumatic trough. The counterpoises e c, 
are geiienili^ conce.aled in the fi*ainiiig, and 
die vessel c is frequently made of glass. 

When large quantities of gas are required 
(as at a public lecture') the gasholder, fig. 5. 
vyill be found extremely useful. It is made of 
tiniied iron plate, japanned both within and 
without. Two short pipes, a and c, terminated 
by cooks, proceed from its sides, and another, 
by passes through the nwddte of the. top or 
cover, to which it is soldered, and reaches 
within half an inch of fhe bottom. 

It will be found couveniert also to have a'n 


air cock with a very wide bore fixed 
funnel at b. When ms ia ^ be tmnaferrad 
into this vessel from die gasometer, the vesael 
is first completely filled with wafer through t^ 
funnel, the cock a being left open and e shot 
means of an horizontal pipe, the aperture 
a is connected with a of the gasometer. The 
cock b being shut, a and c are opened, and die 
vessel c of the gasometer, fig. 8, gently pressed 
downwards with the hand. ^ The f^as then 
descends from the gasometer tilt the air holder 
is full; which mav be known by the water 
ceasing to escape through the cock c. All tlie 
cocks are then to be shut, and the vessels dis- 
united. To apply this gns to any purpose, an 
empty bladder may be screwed on a* And 
water being poured through ^ the funnel b, a 
corresponding quantity of gas is forced into the 
bladder. By lengthening the pipe (he pres- 
sure of a coJumn of water may be added ; and 
the gas being forced through a, with consider- 
able velocity, may be applied to tlie purpo.se of 
ablovr-pipc, See. &c. 

Fig. 8 represeiils the combustion of iron- 
wiiv ill oxygen ms. If a fine iron-wire, or, 
twisted in the form of a cork screw, having 
qn ignited sulphur match attached fo it, lie 
plunged into a jar of oxygen gas, 5, a most 
brilliant and rapid scintillating combustion 
takes place, forming oxide of iron. In this 
proce.sN, such i.s the greatness of the heat, that 
tlio small globules of the molted mefal often 
penetrate tlie sides of the jar, if permitted to 
strike against tliem. 

We .shall conclude this article with a re- 
mark or two rc.spccting furnaces, which, per- 
liap.s, have been better introduced be- 

fore ; hut it is hoped that this circiiinslancc will 
be viewed us of minor importance. 

Tlie he.st con.stniction of a furnace lir.s not 
been well a.srci tallied from experience. There 
arc fact.s which shew, that a lire made on a 
grate ne.ir the bottom chimney, of equal 
width throughout, and qren both above and 
below, will produce n more intense heat than 
any other furnace. What may be the limits 
for the height of the chiimiey’is not ascertained 
from any precise trials; but thirty times its 
diameter would not probably be too high. It 
seems to be nn advantage to contract tlie dia- 
meter of a chimney, so as to make it smaller than 
that of the fire-place, when no other air is to go 
lip the chimney than what has passed through 
the fire ; and there is no prospect of advantage 
to be derived from vvidezpng it. 

Fig. 0 exhibits flic wind or air furnace 
for melting, a is the ash-hole, / an opening 
for the air. c is the fire-place, containing a 
covered crucible, standing on a .support of 
baked earth, which rests on the grate ; (f is 
the passage into e, the chimney. At r/ a .shal-' 
low crucible or cupel may be placed fr« che 
current of the (lame, and at x is an eartl^u or 
stone cover, to be occasionally taken off for 
tlie purpose, of siipidyiiig (i.e fire with tiiel. 

Fig. 10 ii reverberatory furnace 
the ash-pit and fire pIlTce. b h body uf the fur- 
nace. c c dome, or reverberaling roof of the 
furnace, d d chimney, e e door of the ash- 
pit ff of fire-place, g g handles of 
the body, h aperture to admit the head of the , 
retort, i i handles of the dome, h receiver 
//stand of the receiver, mm retort, repre* 
sented iai (be body by doited lines. 
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H Camviz has constructed a wind fur- 
oace, which is in some respects to be pre> 
ferred to the usual form. The sides, instead 
of being perpendicular, are inverted, so that 
the hollow space is p^ramidicul. At the bot- 
tom the opening is 13 inches square, and at the 
top but eight. The pernendicular height is 17 
inches. This form apiiears to unite the follow- 
ing advantages 1st, A great surface is ex- 
posed to the air, which, having an easy en- 
trance, rushes through the fuel with great 
rapidity 2d, The inclined sides act in some 
measure ns reverberating surfaces ; and 3d, 
I'he fuel falls of itself, and is always in close 
contact with tlu* crucible, placed near the grate. 

laic Dr. Kennedy of Kdiiibnrgh, whose 
opinion on this suhjci't claims the greatest 
weigiit, found that tiie strongest heat in Oiir 
common wind furnaces was witliin two or throe 
iiu!n‘s of the giale. This, tlierefore, is the 
iiiost advantageous position for the crucible, 
and still more so when wc cun keep it sur- 
rnun-led with fuel. It is inconv'enient and dan- 
gerous for the cnicihle, to stir the lire often to 
make the fuel fall, and the pyrumidical form 
lenders Uiis unnecessary. 

Many other articles of apparatus might have 
been here enumerated ; but if the student tiiicl 
the above insulTicient for his purpos(‘, let him 
consult those works ulii«;h treat exclusively on 
chemistry. VVe shall only here add that no 
laboratory can be complete wit bout a ' very 
powerful electrical machine, and a good double 
burrelled air-pump. 

JjAnoHATORY, signifies also in military 
afliiirs, that place where all sorts of fire-works 
are prepared both for actual service, and for 
pleasure. 

LABOUR, in general, denotes a close ap- 
plication to work or business. Among seamen 
a ship is said to be in labour when she rolls 
and tumbles very much, either a hull under 
.lail, or at anchor, ft is also spoke of a woman 
in travail, or cliild-Nhh. 

LABOURER. See M-vster and Ser- 

TANT. 

liABR ADOR sf(me. See Felspar. 

LABYRINTH, in gardening, a winding 
mazY walk between bedgf's, through a wood 
or wilderness. Tlie chief aim is to makt* the 
walks so perplexed anil intricate, that a per- 
son may lose himself in them, and meet with 
as great a uiiinber oi disap)>t>intments as (kis 
sible. They are rarely to he met with, except 
ill great gardens, as Versailles, Hariipton- 
coiirt, Ulc. 

'J'he few celebrated labvrinlhs of (he ancients 
were those of Cret*?, Egypt, Lemnos, and 
Italy. 

LAC is a substance well known in Europe, 
under the dilli-rent appellations of stiek-lac, 
shell-lae, an 1 seed-lac. The first is the lac in 
its natural state, encrusting small branches or 
twigs. ^ Seed- lac is the sfick-lao .separated from 
the twigs, appearing in a granulated form, arid 
i^robiiblv deprived of i»art of its colouring 
matter by boiling. SheH-lac is the substance 
which has undergone a simple ]iurification, as 
mentioned lielow. Be.sides these we some- 
cimes meet with a fuurt^^' called lumn-luc, 
wiiicli is the seed-lac melted and forniecl into 
cakes. 

Lac. is the product of the coccus lacca, which 
depo.Hits sts eggs on the btanclies of a tree called 


Bihar, in Assam, a country bordering on 
Thibet, and elsewhere in India. It wpears 
designed to answer the purpose of defending 
the eggs from injury, rind afibrding food for the 
maggot in a more advanced state, ft is formed 
into cells, finished with as much art and Vegu- 
larity as a honeycomb, but differently ar- 
ranged; and the inhabitants collect it twice 
a-year, in the months of February ^nd August 
^ For the nurificution, it is broken into small 

{ fieces, ana put into, a canvass ba^ of about 
bur feet long, and not above six inches 
in circumference. In India, lac is fashioned 
into rings, beads, and otlier trinkets; seal- 
ing-wax, varnishes,' and lakes for painters, 
are made from it ; it is much ^ used as a red 
dye, and wool tinged W'ith it is employed 
as a fnciis by the ladies ; and the re- 
sinous pari, melted and mixed with about 
thrice its weight of finely powdered sand, 
form.s polishing stones. The lapidaries mix 
powder of corundum with it in a simihir manner. 

LACCIC arJc/, in chemistry, a white or vel- 
lowish production of insects, called white-lac. 
Some of this substance, brought from Madras, 
w'as analyzed by Dr. Pearson, who found that 
it bore a considerable analogy to bee.s w'ax. 
The component parts of this acid are supposed 
to be carbon, hydrogen, and oxygen, 

LACE, in commerce, a work composed of 
many threads of gold, silver, or silk, inter- 
woven one with tiio other, and worked ii])oii a 

S lllow with spindles, according to tlie pattern 
esigned ; the opim work being formed with 
pins, which are placed and displaced as the 
spindles are moved. 

tf//en lat'nished. — For this purpose alkaline 
liquors are by no means to be used ; for while 
they clean the gold tliey corrode the silk, and 
change or discliarge its colour. Soap also 
alters the shade, and even the speries of cer- 
tain colours. But spirit of wine may be used 
without any danger of its injuring either the 
colour or quality of the subject ; and in many 
cases proves as eifectnal for restoring the lustre 
of tlie gold as the corresive detergents. 

L\C£, hone, a lace made on fine linen Ihreud 
or silk, much in the some manner as that of 
gold '«nd silver. The pattern of the hicc is 
fixed noon a large round pillow, and pins being 
stuck into the holes or openings in the pattern, 
the threads are interwoven by means of a 
Dumber of bobbins, made of bone or ivory, each 
of vvJiich contains a small quantity of fine 
thread, in such a manner as to make the lace 
exactlv ivsemble the pattern. 

LACERTA, lizard, a genus of the am- 
phibia class, and of the order of reptiles ; the 
generic chM*'actcr is, body four-footed, elon- 
gated, failed ; without any secondary integu- 
ment. Of this genus tliere cire reckoned about 
eighty species, of which we can here notice 
only a few of the most remarkable: 

]. Lncerta crocodilua, or crocodile. Tire 
crocodile, so remarkable for its size and 
powers of destruction, is a native of Asia and 
Africa, hut seems to be most common in the 
latter ; inhabiting large rivers, as the Nile, the 
Niger, &c. and preying princi]>ally on fish, but 
occasionally seizing^ on almost every animal 
which happens to Ke exposed to its rapacity. 
The size to which the crocodile rametimes ar- 
rives is prodigious * specimens being frequently 
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Geen of SO feet in length, and instances are 
comoiemofated of some which have exceeded 
the length of 30 feet. The armour with which 
the upper part of the body is covered may be 
numbered among the most elaborate pieces of 
nature’s mechanism. In the full grown animal it 
is so strong and thick as easily to repel a musket- 
ball ; on the lower parts it is much Uiinner, 
and of a more pliable nature : tlie whole animal 
appears as if covered with the most regular 
and curious carved work ; the colour of a full 
grown crocodile is blackish-browii above, and 
yellowish-white beneath ; the upper parts of 
the legs and the sides varied with deep yellow, 
and in some narts tinged with green. 

The crocodile in a young state is hyiio means 
to he dreaded, its small size and weakness pre- 
venting it from being able to iujitre any of the 
larger animals: it therefore contents itself with 
fish and other small prey. The crocodile lies 
ill wait near the banks, and snatches dogs and 
other animals, swallowing them instantly, and 
tlien plunging into the flood, and seeking some 
retired part, where it may lie concealed till 
hunger again invites it to its prey. In its 
manner of attack it is exactly imitated by the 
4.ouiinou lacerta pahislris, or m ater-newl, which, 
though not more than four or fl\ c inches long, 
will with tlic greatest ease swallow nn insect 
of more Ilian an inch in leiigfli ; and that at 
one single eflbrt, and with a motion so quick, 
that the eye can scarcely follow it. 

Crocodiles, like the rest of the lacort®, are 
oviparous : they deposit their eggs in the sand 
or mud near or on trie banks of tlie rivers they 
frequent, and the young win n hatched imme- 
diately proceed to the wafer; Imt the major 
part are said to he devoured hy other auimals, 
as iclineiinions, birds, 7ne eggs, as well 

as the flesh of the eroeodile itself, sire nuiiiberecl 
among tlie delicacies of some of the African 
iiation«<, and are said to form one of their favo- 
rite repasts. 

2. Lffcvrla nlligator so neaily reseiiibh's the 
crocodiir*, that many naturalists have been iii- 
<-liiied to consider it us a mere variety, rather 
than a distiiict species. The leading d'itif reiicc 
seems tube, that the head of the alligator is 
rather smooth on the ujqier pari than inaiked 
with those very strong rugosities and hard cuii- 
imted scales which appear oii that of the 
codile ; and that the snout is eonsiderulHy 
flatter and wider, as well as nuirc roundi'd at 
the extremity. 7’he alligator nnhrs at a size 
not much interior to that of the crocodile. 

3. hacerta Gamjetica. The (^langetic cr«- 
eodili' is so strikingly distinguished both from 
the Nilotic and tJie alligalor hy the peculiar 
form of the mouth, that it is hardly possible, 
to confound it with either of the former ; the 
jaws being reniarknhiy long, narrow, and per- 
fectly straight, and tlie upper mandible ter- 
minated above an elevated liihercle. I’lie teeth 
«tro nearly double the nnmher of those of the 
common crocodile, and are of equal size 
throughout the whole length of the jaws. This 
species is a native of India, and is principally 
seen in the Ganges. 

4* Jjficeria iguana is a native of nianv parts 
of America nnd the West Indian islands, and 
is also said to occur in .suriTe parts of the East 
Indies. Its general colour is green, but with 
niiich variation in the tinge of dilferent indivi- 
ilnals: it is generally shaded witli brown in 


some parts of the body, and sometimes ttst 
is even the predominating colouf. TTie back 
of the guana' ia very strongly serrated; and 
tlib, together with the gular pouch, which it has 
the power of extending or inflating occasionally 
to a great dep-ee, gives a formidable appear* 
anf:e to an animal otherwise harmless. It in- 
habits rocky and woody places, and feeds on 
insects and vegetables. It is itself reckoned 
an excellent food, being extremely nourishing 
and delicate; but it is observed to disagree 
with some • constitutions. The guana may be 
easily tamed while young, and is both an in- 
nocent and beautiful creature in that state. 

5. hacerta iasilheus. The basilisk of (he 
ancients, supposed to be the most malignant of 
all poisonous animals, and of w liich the very 
asilfect was said to be fatal, is a fabulous ex- 
istence to be found only in the representations 
of painters and poets. JBiit the animal known 
in modern natural liistory hy this name is a 
species of lizard, of a very singular shape, and 
wliich is particularly distinguished by a long 
and broad wing-like process continued along 
the whole length of tlie back, and to n con- 
siderable distance on the upper part of the 
taiil, and furnished at certain distances with 
interiinl radii analogous to those in the fins of 
fishes, and still more so to those in the wings 
of the draco volatis, or flying lizard. Not- 
withstanding its foriiiiduhle ujipenratice the 
basilisk is a perfectly harmless aiilriiul, and, 
like iiiuTiy other of the lizard tribe, reside.s 
principally among trees, where it feeds on 
insects, 

6. Lacerla chainnleon. Few' animals have 
been inoie relehrafcd hy natural historians than 
the cJiaiiielc-ori, w'liicli lias been Nometimes said 
to possess the power of changing its colour at 
pleasure, and of assimilating it to that of any 
particular objector sitiiatiun. This, however, 
must be received with ver) great limitations; 
the clinnge of colour which, the animal exhibits 
varying in degree according to circuiruitaiicos 
of health, temperature of the weather, and 
mauy other cnuse.s, and consisting eliiefly in a 
sort of alteiatioii of shades from the iiatiiral 
greenish or blueisli grey of the skin into pale 
yellowish, with irregular spots or patches of 
dull red. Tlie general length of the chaiiieleou, 
from the tip of tlie nose to the heg inning of llie^ 
fail, is about ten inclieN, and the tail is of 
nearly Minilar length, hut die animal is found 
of lai ions sizes, and 'ometimes exeeed.s the 
length above nRiitioned. • Tr is a creature of 
a liainilcss nature, and .suppnits itself hy feed- 
ing on insects ; for w liicli purpose the striictiiro 
of the longue is finely adapted, consisting of 
a long, missile hod> , furnished w ith a dilated 
and somewhat (iihnlar tip, by means of which 
the animal .seizes iiisect.s with great ease, dart- 
ing out its tongue in the manner of a wood- 
pecker, and retracting it instantaneously with 
the prey secured on its tip. It can also suppoii 
a long abstinonce, and hence arose the popular 
idea of the chameleon* being nourished hy air 
alone. It is found in many parts ol the world, 
and particularly in India ana Africa. 

T. hacerta salamandra. The salamander, 
so long the subject of jiopular error, and of 
which so many idle tales have been recited, is 
II n inhuhitunt of many parts of Germany, Italy, 
France, &<*. imt dues not appear to ha\o been 
discovered in Krigiuiid. It delights in iiioi.'^t 
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tnd shady places, woods, &c. and is chiefly 
seen daring a rainy season. In the winter it 
lies conceded in the hollows about the roots 
of old trees, in subterraneous recesses, or in 
the cavities of old walls, &c ’riic idea of its 
being capable of enduring Are witliont iiynry, 
can be accounted for, merely from its pos- 
sessing a power of exuding in any state of 
irritati an a white and glutinous substance, which 
must of course tend to render the application 
of fire less iiniiiediatcly destructive to it tlian 
to some other animals, and considering what 
trifling causes have led, in innumerable cases to 
iniportniit inferences, tliis fact may probably 
Jiave given rise to tlie notion of the salarminder 
being insust'eptihle of destruction, and even of 
injury in the midst of fiaiiies. The idea of its 
poisoning any large animal by its bile is equhlly 
exploded. The salainandiT produces its young 
living, balrlied from internal eggs, and fre- 
i|uentiv‘ upwards of Ibirly in nunibur. 

Lacerta vifitjnris. Tlii.*;, wliieh is t!ie 
smallest of the Hriti.sh Jiscards, is altogether a 
terrestrial species. It is commonly seen in 
gaiilens, and not mifrequently in the neighbour- 
hood of (luuuhills, SiO. It also oi easionally 
iiiahes it-; wviy into ci liars in the mnrnier of the 
slug, the toad, tvc. 

9. Lftcerta (((imiiru. This, wliirh in England 
ocenrs niniost in every slagiiuiit water, is a 
.small speeies. Its gtnmal leegtli is about three 
inches and a half, and it \L-r> rarely exceeds 
that of four inches at most. 'I'he water-newts 
are remarkable for ii bigli tlcgrec of reproduc- 
tive ))ovver, and have been known U) exhibit 
tlie restoration of their legs, tails, and even, 
nccordiiig to Dr. Dhnneiibuch, of the eyes 
themselves, after having been de|)rived ofUium 
by enttiiig. 

L'VCIJES, 111 law, sigiiities slackness or neg- 
ligence ; as when we say, “ tln*ro is a laches 
of entry,” ii means tlie same as to s.iy, there 
is lack or neglect of entry. 

LACllR^ MAL, in auatoiny, an appidlafioii 
given to seveial paits of the eye,' from their 
serving to secrete the tears. 'I’lie lachrymal 
ghmd IS situated in the orbit above the smaller 
angle, and its excretory ducts under the upper 
eyc-liil. 

LACiC fi/' rttjiees, is 100,000 rupees ; which, 
supposing them standaid, or hicca*', at Gd. 
umounis to 1*2, 5004 sterling. 

LACQliERS, are varnishes applied upon 
till, brass, and other metals, to preserve tliein 
from taiiiishing, aiiU to improve their colour. 
The basis of lacquers is a solution of the resi- 
nous substaiK (‘M called seed bic in spirit of 
wine. The .spirit ought to be very mueb con- 
centiated, in order to dissolve mnch of the 
lac. To a pint of the purified spirit, about 
three oum ' s of powdered shelMac ure to be 
added; and the mixture to he digested during 
the tame day with a tnoderate heat. The 
liquor ought then to he poured otf, strained, 
and cleared by settling. This clear liquor is 
now fit to receive the required colour from 
certain resinous colouring substances, the prin- 
cipal of which are gamboge and annottp ; the 
former of whiclt gives a/^iyellow, and the latter 
un orange colour. In order to give a golden 
colour, two parts of gamboge nra added to one 
of .mnotto; but these colouring substances 
may bi; separately dissolved in the tincture of 
luc, and the colour required may be adjusted 


by mixing the two solutions in dilTeKnt m 
portions. When silver leaf or tin is to kmb lac- 
quered, a larger quantity of the colouring ma- 
terials is t-eqiiisite than when the lacquer is 
intended to be laid -on brass. ^ 

LACTEAL vessels. See Anatomy. 

LACTIC acid ^ By evaporating soar whey 
to one-eighth, filtering, precipitating with lime 
water, and separating tlie lime by oxalic acid, 
Sclieele obtained an aqueous solution of what 
he supposed to be a peculiar acid, which has 
accordingly been termed the kictic. To proenro 
it separate, ho evaporated tlie solution to the 
consistence of honey, poured on it alcohol, 
filtered this solution, and evaporated the alcohol. 
The residumn was an acid of a yellow. colour, 
incapable of being crystallized, adraciing the 
humidity of the air, and forming deliquescent 
salts with the eartlis and alkalis. 

Bouillon Lagrange since examined it more 
nairovvly; and from a series of experiments 
concluded, that it consists of acetic acid, iiiii- 
riate of potat.h, a small portion of iron pro- 
balily dissolved in the acetic acid, and an 
animal maKer. 

This judgment of M. Lagrange was after- 
wards supported by tbe opinions of MM. Four* 
croy and Vauqiielin. But since then BerxeliiKS 
has iiivestigati'd its nature very fullv, mid has 
olitaiucd, by means of a long and often re- 
peated series of ditferent exjierinients, e. toni- 
plele eom icf ion that Sclieele was in the right, 
and timt the lactic acid is a peculiar acid, very 
distinct from all others. The extract which is 
obtained vvben dried whey is ilige.sted with 
alculiol, contains niicomhim d lactic acid, lac- 
tate of potash, muriate of [lotash, and a proper 
animal matter. 

LAC'J’UCA, the letluve, a genus of the 
polygamia a*qnalis order, in the syngenesia class 
of plants, and in tlH3 natural iiKlikuil ranking 
under the 41)th order, coinposilie. ^J’iiere are 
11 specii's, most of vvhhdi ure plants of no use, 
and never cultivated but in botanic gardens 
for variety. That commonly cultivated hi the 
kitchen-garden is the .sativa, wiiich iiichid(\s 
the following v'urieties: 1. The cnimnuii or g.ir- 
dr 11 lettuce. 2. Cabbage lettuce. .3. Silesia lettuce. 

4 Dutch brown lettuce. 5. Aleppo, or sperm 
lettuce. G. Imperial lettuce. 7. (Irecn capiicliiii 
Ig^Uice. 8. Wrsuilles, or upright white cos let- 
tuce y. Black cos. 10. Red cos. 11. Red capuchin 
lettuce. 12. Roman lettuce. 13. Prince iettnee. 
14. Royal lettuce. 15. Egyptian cos lettuce. 

LADDERS, scaling^ in the military art, me 
used 11 scaling when n |)lace is to be hikcn by 
surprise. They are UMfle several ways. Some- 
times of flat staves, so that they may move 
about tiu ir pins, and siiut like a parallel ruler, 
for conveuieiitly carrying them: tlic French 
make lliem of several pie.'os, so as to be joinci 
together, and to be mud; of any nccessar} 
length: sometimes they are made of single 
ropes, knotted at proper distances, with iron 
liooks at each end, one to fasten them upon the. 
w'all above, and the other in the ground ; and 
sometimes (hey are made with two ropes, and 
staves between them, to keep the ropes at a 
pro{ier distance, and to tread upon. When 
they are used in the action of scaling walls, 
they ought to be rhtlier too long than too short, 
and to be given in charge only to the stoutest uf 
the detachment. 

LA U Y ’iS stmvh Sm a u okminii. 
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Lady! 8 See Cypripedium. 

LABTIA, a ^nus of the inonogynia order, 
ID the .polyaiidria class of plants, and in the 
natural method TankinR with tl)ose*of which 
tlie or(||er is doubtful. There arc four species, 
natives of America. One of them, the apetala, 
or giim-wuod. Dr. Wright informs ns, is very 
common in the woodlands and copses of Ja- 
maica, where it rises to a considerable hciglit 
and tliickness. 

LAGOBCfA, a genus of the monogynia 
order, in the pcntandriu class of plants.' There 
is one species, wild cnminin, an aumial of the 
Levant. 

LAGIJNEA, a genus of the class and order 
rnonadelpliia polyandria. There are three spe- 
cies, slinihs of the East Indies and Surinam. 

LAdURUS, a genus of the digynia order, 
in the triandria class of plants, and in the na- 
tural method milking under the fourth order 
gramina. There is one species, a grass of the 
south of Europe. 

JiAKE, a collection of waters contained in 
some cavity in an inland place, of a large ex- 
tent, surroiitided hy land, and Iniving no \isible 
connexion with the ocean. Cieograpliers divide 
lakes into four kinds. 1. Sticli as neither re- 
ceive nor send forth rivers. 12. Such as send 
forth ri\eis, without recei\ing any. Ik Sui-h 
as rccehe rivers without einitting any. And, 
4. Such as both recei\e and send forth rivers. 

See (J KOCH A PHY. 

Lake, is a combination of colouring extract, 
with an earth, or metallic oxide, formed by 
precipitation from the solution of the colouring 
matter- If a solution of alum is added to an 
infiisiuii of madder, a unit an I decomposition 
Icikes place, and jiart of the almiiine fallM united 
with the coltMiring matter of tl'c madder. I*ie- 
cipitates, of dilU’n'iit f^liades of colour, are <»!}- 
tamed with aiinn, nitre, chalk, aci tale ot lead, 
andnnniate of tin. 'I'iie lakes funn .some of 
the beautiful pigments, and are highly esteemed 
ill water-colour painting. 

LAMA, the so\ereign pontiiT, or rather god, 
of the Asiatic Tarfais, inhabiting the country of 
Barniitola. The Luma is not only adored hy the 
inhahitants of the country, hat al.so hy the kings 
of Tarl.yy, who send him rich pre.M nts. and go 
in pilgrimage to ji.iy him adoration, calling him 
lama-congin, i. v. (Jod tlie cxcriri.sting father of 
hca\en. lie is never to he seen hut in a si-cret 

f ilace of his palace, amidst a gn'at ininiher of 
amps, .sitting cross-legged njion a casliinn, and 
adorned all over with gold and precious stones: 
where, at a distance, they prostrate tluniselves 
belbre him, it not being lawful for any to kiss 
even his feet. 

LAMB. SeeOvis. 

LAMlNyE, the thin plates of which any 
thing consists : hence the epithet laiiiiiiated, 
whicli is applied to those bodies, the texture of 
wliich discovers such ii disposition ns that of 
plates lying over one another. 

LAMIUM, dead-nettle f a genus of the gym- 
nosperinia order, in the didynainin cla.ss of 
plants, and in the natural method ranking under 
the 4‘id order, verticillataj. There are 13 spe- 
-^ies, of which only two, viz. the allium, white 
archangel or dead-nettle, and the purpiiremu, 
or red archangel, deserve nofice. 

LAMP, n ye.ssel containing oil, with a lighted 
wick ; of wliich there is an inileliiiite number 
made of various constructions for various pur" 


E >se^ We ahalj particularly notice Ariiand’A 
mpr The principle on whicn the anperiority 
of this lamp depends, is the admission of a 
larger quantity of air to the flame than can be 
done in the common way. Tliip is accoiii- 
lished by making the wick of a circular form, 
y which means the current of air rushes 
through the cylinder on which it is placed, and 
along with that which has access to the outside, 
excites the flame to such a denee that the 
smoke is entirely consumed. Thus, both the 
light and heat are much iiicrca«!cd, at tiie same 
time that there is a considerable saving in the 
expcnce of oil, (he consumption of the inflaiii- 
iiiable iintter being exceedingly augmented by 
the cpiaiitity of air admitted to the flame ; .so 
tliat what in cmiimon lamps is di.s.sipate<l in 
sniolve is here converted into a brilliant flame. 
This lamp is now very much in use, and is con- 
sequently well known. 

Various improvements Jiave been made on 
the construction of Argand’s lamp, hut to the 
pre.senl hour the jirinciple remains the same. 
Almost all the modern gas burners are on 
Argaml’s jirinciple ; and indeed the most 
.splendid and costly modern lamps, whethi-i 
Er^iicii or English, give out their light from an 
Argaiid burner. 

i'he chief improvcnient in the Argand lump 
i.s, the method of raising and depressing the 
wick : this was formerly done by uiean.s of 
a rack and pinion, but tbese inotion.s' are now 
jiroduced by no ans of a single tootli working in 
a spiral groove cut on the outside oi a tube, 
w'ilhiii which i.s placed the wick, stretched 
tightly over a brass ring, or ratber short tulie, 
WrlnVIi is jagged to ki*ep (he wick tight. 

We slnll in re notice a ver> cnrioii.s, and 
what in many cases tniist be a veiy nsi-fiii lamp, 

V iz. a law/} n iUmd Jlnm". con.striict a lanqi 
of tln.s (h-.si-ription, take a line platinum wire, 
about ol an inch in diameter ; form with it 
about a dozen convolutions on a tobacco-pipe 
or a small black lead pencil : place this i^piral 
on the tube »)f a cominon spirit lamp ; let the 
kimp he half tilled witli spirit; light the wick, 
and when the coils of the wire Ik come led-hot, 
bloiv out the flame, and all the wire above tJie 
wick will quickly become of a white beat, and 
continue to give. out a very briliiani light a.: 
long as the alcohol last.s. Tlie experiiiienr, 
liowcver, requires great dclic.icy to make it 
succeed. 

\AXMp-l)lrfrl\ See Black. 

LAMPltEV. See PEriu).MYZON. 

LAM PVR IS, ijlow-ivnrm^ a genus of insects 
of the order coleoptera : the generic character 
is, antenna; fililonii ; wing-sliealhs th'xile ; 
thorax flat, seiniorhicular, concealing and sur- 
rounding^ the head ; abdomen with the sides 
pleated into papillm ; temale (in most species) 
wingless. The lampyris nocliliicu, or common 
glov4'-wonn, is a highly curious and interesting 
animal. It is .seen during the .summer months 
as late as the close of August, if the season is 
mild, on dry bank.s, nbcAit wood, pastures, and 
liedgcway.s, exhibiting, as soon ns the dusk of 
the evening commences, the most vivid and 
beautiful piiosphoric splendour, in form of n 
niund spot of considerable size. The animal 
itself, which is tlie fenlale insect, measures 
about three quarters of nn inch in length, and is 
of a dull earthy brown colour on tlic upper 
parts, and beneath more or less tinged with 
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ose-colour, with the two or three' last joints 
of the body of a pale or whitish snlphar c6loar. 
Vhe glow-worm is a alow-moving insect^ and 
ill its manner of walking frcouently seems to 
drag itself on by starts, or slight efforts. 

LANA, in botany, wool, a species of pu- 
bescence, down, or velvet, which serves to 
screen the leaves, covered with it, from tlie 
heat: this appearance is very conspicuous in 
the horehound, woolly thistle, &c. 

Lana philosophica, flowers of zinc. See 
Zinc. 

LANCET, a chinirRical instrument, sharp- 
poiniei], and two-edged, chioflv used for opening 
veins in tiiC operation of phleDotomy, orjileed- 
iug; also fur laying open abscesses, tuniuurs, 
ftc. 

LAND, in the sea language, makes paH of 
several cumpound terms : thus land-laid, or to 
lay the laud, is just to lose sight of it. hand- 
locked, is when the land lies all round the ship, 
so that no point of the compass is open to tlie 
sea : if she is at uiichor in siirh a place, she is 
said to ride land-lucked, and is therefore con- 
cluded to ride safe from the violence of winds 
and tides. Lanil-Mark, any mountain, rock, 
steeple, tree, &c. tliat may serve to make ^he 
land known at sea. La?id is shut in, n term 
used to signify that another point of land 
hinders the sight of tliat the sliip came from. 
Jjand to, or the ship lies land to, titat is, she is 
so far from shore thnL it can only be just dis- 
cerned. Land-turn, is a wind that in almost 
nil hot countries blows at certain times from the 
sliore in the night. To set the land, that is, to 
see by the compass how it bears. 
LANDSCAPE. See Painting. 
LANGUAGE, properly signifies the expres- 
sion or enunciation ot hiunun thuiigiits and sen- 
timents, by means of the articulate sounds of 
the human voice. 

Man, of all animals, only is possessed of 
speech. Mere souiul is, indeed, tlie sign of 
what is pleasurable or painful, and it is, for 
that reason, common to most other animals ; 
for, in this manner, do (hey signify their feelings 
to each other. Hut speech indicates what is 
expedient or hurtful, and, a natural conse- 
quence, what is just or unjust It is, therefore, 
given to man ; lor a sc use of good and evil is 
peculiar to man alone. 

Tile most intelligent of the brute creation 
fmjiieritly astonish us by actions, which can 
]>rotced only from poxyers of intellect similar 
to oiir own: tiie capacity of speech then, is the 
criterion of distinction between man and the 
brute creation. Reason, the capital faculty 
and characteiislic ol^inan, would, without this 
exteusive power of communication, have re- 
mained in inactivity, its energies unexcited, 
and its faculties torpid. I'he origin of written 
language is involved in great obscurity; nor 
has this obscurity been much lessened by the 
erudition that has been expended in the at- 
tempts of the learned to remove it. In the 
early ages of the world, there is every reason 
to siiptmse,^ that tlie dilfereiice of language in 
Eiiroiie, Asia, and Alrica, was no more than a 
d'llereiice of dialects; that the people of 
Greece, oi Phoenicia, and of Egypt, mutually 
understood each other. The orietUal origin of 
the Latin and Greek, is now generally acknow- 
ledged ; and to these the Teutonic dialects have 
an afluiity ; the Arabic, the Clialdee, the Syriac, 


and the Ethiopic still bear the most striking 
resemblance to the Hebr^} in the Welsh, arc 
many words analogous to it : the Celtic, also, 
has dcrivl-d much from this end other eastern 
languages. The Hebrew, then, if Wf judge 
from these remarkable fact.<i, from the mode of 
its derivation from its radicals, or from the 
simplicilv of its structure must, undoubtedly, 
be consiuered as the primitive or parent lan- 
guage. 

An eminent linguist of the present day thinks 
it very likely, that the original kingiiage was 
composed of monosyllables, that each had a 
distinct ideal meaning, and only one meaning : 
as different acceptations of tlie word would 
undoubtedly arise, either from compuimding 
terms, or when there were but few words in 
the laiigiiagp, using them by a diflerent mode of 
pronunciation, to express a variety of things. 
VVhere thi.s simple, monosyllabic language pre- 
vailed, taiid it must iiave prevailed in the first 
ages of tne world,) men would necessarily have 
Simple ideals, and a corresponding simplicity 
of manners. The Chinese langiiage is exactly 
such as this ; and the Hebrew, if stripped of 
its vowel points, and its prefixes, siiflixes, and 
postfixes, separated from (heir comhiiiations, so 
that they might stand bv themselves, vvoiild 
nearly answer to tliis character, even iu its 
present .state. 

LANIUS, the shrike or butrher-hird; a 
genus belonging to tiie order of I'ccipifres : ge- 
neric character, beak somewhat straight, with 
a tooth on each side towards the apex, and 
naked at the base ; tongue lacerated. 

1. The excubitor, great cinereous shrike, or 
greater butcher-bird, is in length ten inches. 
The pliiinnge on the upper purls is of a pnlo 
a&h-culoiir; the under, white ; througli the eves 
there is a black stripe ; the scapulars are 
white ; the base of the greater cpiills is u bite, 
the rest black. It feeds on small hiids, young 
nestlings, beetles, and caterpillars. \Vii(‘ii it 
has killed the prey, it Axes them on sumo thorn, 
and when thus spitted, pulls them to pieee.s 
with its bill. When confined in a ciigc they 
will often treat their food in munh the same 
manner, sticking it against the wires before 
they devour it. 'Pliis bird iiiliabits many parts 
of Europe and North America. 'I'he female 
n:.;kes its iie.st \vith heath and iiio.ss. lining it 
with wool and go.ssamer, and lays six eggs, 
about the size of those of a thrush, of a dull 
olive-green, sjiotted at the thickest end uith 
black. In countries where they are plenly, 
the i isbandmeii value tiitm, on .supposition of 
(heir destroying rats, mice, and other vermin. 

2. The coUwrio, or lesser bulihcr-hird, is 
seven iin hes and a half in length, 'i'his bird 
is much more conitiion than the former species. 

It lays six white lags, i. arked with a rutous 
brown circle towanis the I irge end. The nest 
is generally in a hedge or low bnsh, near which, 
it IS said no small bird cfiooses to build ; for it 
not only feeds on insects, but also on the young 
of other birds in the nest, tnking hold of them 
by the neck, and strungling them, beginning to 
eat them first at the bruin and eyes. 

3. The infamtus, or rock shrike, is in 
length seven inches and tliree quarters. Tlw 
bill is about an inch long, and blackish ; th6 
head and neck are of a dark ash-colour, mark 
cd with small rufoiLS spots ; tiie upper part of 
the buck is a dark brown; the lower much 
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paler, especially towards the tail ; the quills LAPSED Ugacjf, is where the legatee dies 
and wing-coverts are dusky, with pale mar- before thS testator ; or where a.legacy is given 
gins ; the breast, and under parts of the body upon a future contingency, and the legatee dies 
are orange, marked with small spots, some before the contingency happens, 
white and others brown. This species is ^ LARBOARD, among seamen, >the left hand 
met witfi in many parts of Europe, from Italy side of the ship, when you stand with your 
to Russia, and is found in some parts of Oer- face towards the head, 
many. LARCENY, is the felonious and fraudulent^ 

4. The /ofu/tts, or white-wreathed shrike, taking away of the personal goods of another- 
is about the size of a common thrnsh. Its bill whirn goods, if they are above the value of 
is pale ; the upper parts of the body are grev ; IQd it is called grand larceny ; if of that value 
the nnucr ferruginous; from the eyes to the or underr it is petit larceny ; which two species 
hind head there jesses a whitish line, composed are distinguished in their punishment, but pot 
of numerous white feathers ; rendering it truly otherwise, 'fhe mind only makes the taking 
cimracteristic. ^ 'Ihis elegant species inhabits of another’s goods to be felony, or a bare tres- 
China, where it is known by the name of pass only. 

whonunaj. As all felony includes trespass, every in- 

5. The tyrannus, or tyrant shrike, is about dictment must have the words feloniously 
the size ol' a thrush. Its bill is a blackish took, as well as carried away : whence it fol- 


brown, beset with bristles at the base ; the 
i rides are brown ; the upper parts of the plu- 
mage grey brown ; the under white ; the breast 
inclines to ash-colour; the head is blackish on 
liie upper part ; the base of the featliers on 
that part in the male is orange, but seldom 
visible except it erects the feathers, when there 
appears a streak of orange down the middle of 
the crown. It inhabits Virginia. Inhere is a 
variety which inhabits St. Domingo and Ja- 
maica All authors agree in the manners of 
these birds, which are ferocious to a g'-eat 
degree ; wliile the hen is sitting, no bird what- 
ever dare auproach their nest ; they will attack 
the first winch comes near, without reserve, 
and usually come oflT conquerors. 

LANTklllN, marjiCf an optical machine, 
whereby little painted images are represented 
so much magnified, as to be accounted the effect 
of magic by the ignorant. See Optics. 

Lantern. See Ahchhecture. 

LAPIDARY. There are various machines 
employed in the cutting of precious stones, ac- 
cording to the quality. Tne diamond, which 
is extremely hard, is cut on a wheel of soft 
steel, turned by a mill, with diamond dust, 
tempered with olive-oil, which also serves to 
polish it The oriental ruby, sapphire, and 
topaz, are cut on a copper wheel with diamond 
dust, tempered with olive oil, and are ]>olished 
on another copper wheel witii fripoli and water. 
The hyacinth, emerald, aiiieiliyst, garnets, 
agates, and other stones, not of aii equal de- 

( rree of hardness with the other, are cut on a 
caden wheel with smalt and water, and po- 
lished on a tin wheel with tripoli. 

LAPIS, in general, is used to denote a stone 
of any kind. See Mineralogy. 

LAPLLSIA, in natural history, a 

genus of the vermes mollusca class and order. 
Body creeping, covered with reflected mem- 
branes, with a membrauaceous shield on the 
back, covering the lungs ; aperture placed on 
the right side ; vent above the extremity of the 
back; four feelers, resembling ears. There 
are two species ; viz. L. depilaus ; body pide 
lead colour; immaculate. It inhabits tlie 
European seas ; from two to five inches long ; 
is extremely nauseous aud fetid, and is said to 
cause tli^ hair to fall off from the hands of 
those who touch it. L. faciata, black ; the 
edges of the membranaceons^coveriiig, and of 
the feelers scarlet ; 4t inhabits the sliores of 
Barhary, nmong rocks, and is frequently to be 
met witJi off Angle&cu 


lows, that if the party be guilty of no trespass 
in taking the goods, he cannot be guilty of fe* 
lony in carrying them away. With. respect to 
what shall be considered a suflicient carrying 
away, to constitute the offence of larceny it 
seems that the least removing of the thing 
taken, from the place where it was before, is 
suflk'ient for this purpose, tliough it be not quite 
carried off. 

Larceny fi'om the person . — If larceny from 
the ]>ersou be done privately without his 
knowledge, by picking of pockets or otherwise, 
it is excluded from the benelit of clergy by 
8 Eliz. c. 4. provided tlie thing stolen be above 
the value of V2d. But if done openly, and 
avowedly before his face, it is within the benefit 
of clergy. 

Larceny from the house . — Every person who 
shall be convicted of the feloniously taking 
away in the day time, any money or goods of 
the value of 5.v. in any dwelling-house, or out- 
house thereunto belonging, and used to and 
with the same, though no person be therein, 
shall be guilty of felony, witliout the benefit of 
clergy. 

deceiving stolen goods . — Any person who 
shall buy or receive any stolen goods, knowing 
them to be stolen ; or shall receive, harbour, 
or conceal any felons or thieves, knowing them 
to be so; shall be deemed accessary to the 
felony : and being run\ icted on the testimony 
of one witness, shall suffer death as a felon 
convict; but' he shall be eutitled to his 
clergy. 

Any person convicted of receiving or buying 
stolen goods, knowing them to be stolen, may 
be traiisporfed for fourteen years. 

Every person who sliail apprehend any one 
guilty of Dreaking open Mftasea in a felonious 
manner, or of privately und feloniously stealing 
goods, wares, or merchandizes, of the value of 
5s. in any shop, ware-house, coach-house, or 
stable, tbougii it is not broken open, and though 
no person is therein to be put in fear, and shall 
rosecute him to conviction, shall have a certi 
cate without fee, under the hand of the judge, 
certifying such convirtipn, and within what 
parish or place tlie felony was committed, and 
also tliat such felon was discovered and 
taken. 

LARK. See Alauda. 

LARKSPUR. See DELniiNiUM. 

LARVA, ill natural history, a name given 
by Liiinums to insects in that state, called by 
uUier writers eriica, or cuterpillur. 
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LARUS, ih» gull, a g)enuH in the order of 
anseres^ the characters of which are — tlie bill 
is straight, cultrated, a little crooked at the 
point, and without teeth. Tlie inferior man- 
dible is gibbous below tlie apex ; the nostrils 
are linear, a little broader hetbre, .and situated 
in the middle of the beak. The diflerciit species 
are princi()ally distinguished by their colour. 
The most remarkable are, 

]. The marinus, or black-backed gull, in 
lentil 29 inches, in breadth live feet nine. The 
bill is very strong and thick, and almost four 
inches long; the colour a pale yellow; the 
head, neck, whole under side, tail, and lower 
part <iftlie back, arc white; the upper part of 
(he back and w'ings are black ; the quill 
feathers tipt with white ; the legs of a J^le 
llesh Loloiir. It inhabits several parts of Ting- 
land, and breeds on the highest dills, it fre- 
quents Giecniand, and cliietty inhabits the dis- 
tant rocks. It lays three eggs in Ma>, placing 
them on the heaps of dung which tlie birds 
leave there from time to time. It is coninifiii 
also in America, as low as South Carolina, 
wlu re it is called the old-wife. 

2. The catararfii, or Skiui gull, is in length 
two feet ; the i xtont four feet and a halt ; the 
weight three pounds ; the. feallu rs on the head, 
neck, bcvck, scapsilars, and covcils of the wings 
are of a deep browm, marked witli rust- colour. 
'J'his bird inbabiis Norway, the Ferroe is'es, 
Shetland, and the noted rock Foula, a little 
w'est of them. 

3. The parasiticus, or dung hunter, is in 
length 21 inches : the upper parts of the body, 
wings, and tail, are black ; the base of the 
quills whiter on the inner vveb.s; and tiic two 
middle feathers of the tail are near four indies 
longer than the rest. 'J'hisisa northern .species, 
and very common in the Ilebriiles, w here it 
breeds on heath. It is also found in the Ork- 
neys?, and oji the coasts of Vorksiiire, W'hereitis 
called tiic feaser. 

4. The canus, or common gull, is in lengtli 
16 or 17 iiiclie.s ; in breadth 36 ; weight about 
one pound. The hill is yellow ; the head, 
neck, under pUtts of the body, and tail, are 
W'hite; the back und wiiig.s pale-grey. It is a 
lame species, and may Le .seen by liiindreds on 
the shores of the 'M'ames and ollscr rivers, in 
the winter and spring, at low tub s, nicking up 
the various worms and small fish fell by the 
tides ; end will often follow the plough in the 
liclds contigiv us. for the sake of vvorms and 
insects which are turned up ; particular!} the 
cockchafer or dorbeetle in its latva state. 

5. 'Y\\ei truLictylus, or tau.i^k, is in length 
14 inches, breath #B; weight seven ounces. 
The head, neck, and under parts, are white ; 
near each tar, and iindco the throat, tliere is a 
black sj (.1 : at the hind part of the neck a 
crescent of black ; the buck and scapulars are 
bliieish-groy } the wing coverts dusky edged 
with grey, some of the larger wholly grey. This 
species breeds in Scotland, and inhabits other 
parts of northern Europe, quite to Iceland and 
Sftitzhergen. 

0. The rrUibundus, neewit, or black-head 
gill!, is in length 15 infc.ws, breadth three feet : 
weight almut ten ounces ; the back and w ings 
are of an ash-colour : the neck, all the under 
parts, end tail, are white. This species breeds 
on the .shores of some of our rivers, hut mostly in 
(iie inland fens of Lincolubhire, Cambridgeshire 


and other parts of England. They make their 
nest on the groand, with rushes, dead grais, 
&c. and lay three eggs of a greenish brov^, 
marked with red-brown blotches. 

LARYNX. See Anatomy. 

LAST, in general, signifies the bnraen or 
load of a ship. It signifies also a certain mea- 
sure of fish, corn, wool, leather, &c. A last of 
codfish, white herrings, meal and ashes for 
soap, is 12 barrels ; of corn or rapeseed, 10 
quarters ; of gunpowder, 94 barrels ; of red- 
herrings, 20 caaes ; of hides, 12 dozen ; of 
leather, 20 dickers ; of pitch and tar, 14 barrels ; 
of wool, 12 sacks ; of stock fish, 1000 ; of 
flax or feathers, 17000 pounds. 

LATH, ill building, o long, thin, and narrow 
slip of wood, nailed to the rafters of a roof or 
ceiling, in order to sustain the covering. These 
are distinguished into three kinds, according to 
the dilferent kinda of wood of which they are 
made, viz. heart of oak, sup-laths, and deal- 
ladis ; of which the last two are used for ceil- 
ings and partitions, and the first for tiling only. 
Lnth.s are also distinguished according to their 
lengths ; the .statute allows but of two lerjgth.s, 
those of fw e and those of three feet, each of 
which oiiglit to he an inch and a hail in breadth, 
and half an inch in lliicknc.ss. 

LATHE, a very useful engine for the turn- 
ing of wood, ivory, metals, and other ma- 
terials. See Tuknino. 

LATJIU.'EA, a genus of the angio'^pc nnia 
order, in the did}namia class of plants, and in 
the natural metliod ranking under Ujc dOlh or- 
der, personatte. There are four species. 

LATHS, cleorinff of. The lath -cleavers 
having cut their timbers into lengtlis, cleave 
each piece with wedge's into 8, 12, or 10, ac- 
cording to tlie size of their timber ; tliese piece.s 
aie called holts ; this is done by the felt;grain, 
which i.s that grain which i.s seen to run round 
in rings at the end of a piece of a tree. Tine 
they are cut out for the breadth of the 
and this work is called felting. Aflerwants 
they cleiive the latiis into their proper tliirkiie.ss 
with their chit, by the quarter grain, which 
runs ill straight lines towards the pith. 

LATHYRUS, chicVtuuj retepo, a genus of 
the decandriu order, in the diadelphia class of 
phiiits, and in the natural method ranking under 
Uie 32d order, papilionucem. The .spi cies are 

LATITAT, ill law, a writ, which in persona. 
a<'tjoii.s, is the coinineucement of a suit in the 
Kiiur’s Bench, w’hero the })arty is to he arrested 
ib a..} other county than Middlesex. 

LATITUDE, the distance of a place from 
the equutor, or an arc of the ineriuiaa inter- 
cepted b.’tw'ecn the zenith of the place and the 
equator. Hence latitiid*: is either northern or 
soiitliern, according as ilie place is north or 
south of the erjuator. Set Geography. 

LATTEN denote.*; iron plates tiniu'd over, 
of which teri-c!inister.s are made. 

hATTETS-brass, plates of 'inilled brass, re- 
duced to diilerent thickness, according to tho 
uses it is intended for. 

LATUS rectum, in conic sectioii.s tlie same 
with parameter. 

Latus trmisrersmn, in the hyperbola, tliaC 
art of the traiftverso diameter, intercepted 
etween the vertices of the two opposite 
sections. 

LAVA, the production of iEtna, Vtsuvius 
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Hech, and oilier vorcanoes, is of a greyish pidp is ofa p/etiy firm consistence^ and has a 
dMoiir passing to green: it is spotted exter- delicate rich flavour. 

nally, and occurs porous, carious, or vesicnlnr. Laimtit’cinnamomuin, or rinnumon tree, in a 
Its lustre is \ itreoiis, more or less glistering. It native of Ceylon. It has a large root, and di- 
is moderately hard, brittle, easily irangible, and vides into several branches, covered with a 
light. It generally attracts strongly the mag- bark, which on the outer side is of a greyish 
netic needle. It is easily fusible into a black brown, and on the inside has a reddish cast, 
compact glass. The body of the tree, which grows to the height 

LAVANDULA, in botany, a ge- of 20 or 30 feet, is covered, as well as its mi- 

nus of the didynaiuia gymnospermia class and nierotis bninches, with a bark, which at first is 
order: iiatnraf order of verticillatie. Essential green and afterwards red. The leaf is longer 
cliaracter: calyx ovate, obscurely toothed, sup- and narrower than the common bay-free; and 
ported by a hracte ; corolla re-siipirie ; stamina it is three nerved, the nerves vanishing towards 
i\ithin (he tube. Tliere are seven species, of (he top. The flowers are small and white, and 
which L. {^)ica, common lavender, has aslirnbby grow in large hunches at the extremity of the 
stem much branched, fre<iuen(ly live or six branches. The fruit is shaped like an acorn, 
feet high, with nnineroiis hoary leaves, the upper but is not so large. 

ones sessile. The flowers are produced inter- "LAW. The laws of England are divided 
minaling spikes from the young shoots, on long into lex non scripta, or the common law ; and 
peduncles ; the spikes are composed of inter- lex scrii)ta, or statute law. 'fhe lex non scripta 
rnpted whorls, in which the flowers are from six is not so called from its being conveyed down 
to ten. The usual colour of the corolla is blue, from former ages by word of nioulb, but be- 
sometimes varying with white flowcis. It is a cause the original authority of these laws is not 
native of the south of Europe, and 1ms long .set down in writing, and tlicy receive their 
l>een eeh hrafed for its virtues in nervous disor- force by long usage, and by their universal re- 
d('rs ; the oflicinal pre)>aration.s of lavender, are ception throughout the kingdom. ^ 
the essential oil, a simple spirit, and a compound • The common law is divided into two: 1st. 
tincture. General ciislom, whicli is the universal rule of 

LAVATER A, a genus of the polyandriu or- the whole kingdom, and is tlie law by which 
der, in the polvdelphia class of plants, and in proceedings and determinations in the courts of 
the natural method ranking uniler the 37 tli or-_ justice are ordinal ily directed. This for the 
der coliimnifenc. There are 9 species, most of most part settles the course of inheritance, the 
them herbaceous flowery annuals, or shrubby manner and form of ac(|uiring und transferring 
))ereiinia 1 .s, growing erect from two or three to property, the solemnities and obligations ofeon- 
eiglit or ten feel. Iiigh. tracts, the rules of expounding wills, deeds, 

LAUDXNlflM. •Sor Oerrw. ^ and iu*ts of parliament ; the remedies of civil 

LAl'NCII, in till* sea-!aiigupge, signifies to iiijiiiies, 
pnl out : as*, laimrii llie sliip, tliat i.s, put her 2 <llv. Parlicubr custoiiis which concern the 
out of tile ilork ; launch aft, or forwaid, speak- iuliahitants of some particular districl. 
ing of things that were stowed in the hold, is, 3dly. I'lie (laid branch are those, laws which 
pat them more forward: launch hu ! is a teim me adopted by ccutain courts and jurisdictions 
used when a}ard is hoisted high enough, and as ihe eivd and canon laws, 
signifies hoi'll no more. Tin; civil law is understood to signify the 

L \l' REA7’10N, in the nniv'er.sities of Scot- ci\d law of the Roman empire. The canon 
l.mcl, signifies (he act of taking (he degree of law is a body of Roman ecclesiaslieal law re- 
master of arts, which the students are permitted lallng to inaKers over which the church excr- 
to do after four \ears study. cises a jurisdiction. The civil law is used in 

LA URUS, i/ie a genus of the mo- four courts, under certain roslrictions, viz. the 

nogynia order, in the (*nneandria class of plants, nrehhisliops’ and bishops’ courts, usually stjled 
ami in the nctural method ranking under the curia' chiistianitalis; (lie courts martial, tlie 
12th Older, lioha’acOfC. 'i'liere is no calyx ; (he coints of admiralty, and tin* courts of tiie two 
corolla is ealveiiie, or serving in jilai-e of the universities. 

calyx, and sv xpartite : ihe nectariuin with three Tlie second division of the laws of England 
glandules, each terminated by Rvo bristles siir- are the statutes made by (he king, lords, and 
rounding the germen. The interior filaments coinrnons, asseinbbd 1114111 * lianient. The oldest 
furnished W'ith glandules at the base ; (he fruit statute extant is the celebrated Magna Charta. 
a monospeinious plum. There are 32 species, Htatutes are general or special, public or 
of which the most noted are, Laurus nobilis, private: general or pibllc ucU are those which 
common sweet bay, grows from twenty to thirty concern the whole nation ; of these the judges 
feet in height ; it has large evergreen leaves, of are obliged to take notice, (hough they should 
a firm texture with an agreeable smell, and an not be formally pleaded by the party who 
aromatic, bitterish taste ; flow'ers dioecius, or claims an advantage under them. Special or 
male and female on dillerent trees, in racemes private acts are such as operate on private per- 
shorter than the leaves, of an herbaceous colour; sons and concerns, whicli must be forinally set 
corollas fonr-petalled in the male flowers; forth by the party, nr the judges are not obliged 
stamens from eight to twelve ; berry superior, to notice them. 

of a dark purple colour, almost black ; it is a Statutes are either declaratory of (he corn- 
native of tlie soutliern parts of Europe and mon law, where it is become disreputable, or 
Asia. fallen into disuse ; or remediable, when made 

jCMorurus nllimitor, or avocado pear of to supply the defects, or abridge the super- 

the West Indies, is aboflt thirty feet in iieight ; fluities of the common law. 
the fruit is the size of one of our biggest pears. There is besides those giounds of the laws of 
inclosing a large seed with two lobes. It is England, a court of equity to moderate and ex 
held in great esteem in tlie West Indies j the plain (hem. The courts of equity are, howeve 
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only had recoarse to in matters of property ; 
for our constitution will not i>ermit« tliiit in cri« 
minal cases any jnd^e should have the power 
of construing the law otherwise than according 
to the letteh 

^ In treating of the laws, the heat mode is to 
divide them, Ist, Into the rights of persons, or 
the rights as to persoricil security, personal 
liberty, and private property. 2nd, The rights 
of things, or tlje rights which a man tnayac* 
quire in, and to such external thin^ as are un- 
connected with his person. 3d, Private wrongs, 
or such as arc the infringement of the private 
rights of individuals; and 4th, Public wrongs, 
or such as are a violation of the public rights, 
and affect the whole community. . 

ttxw of notions, is a system of rules dedneib^e 
by natural reason, from the immutable princi- 
ples of natural justice, and eHtablislied by uni- 
versal consent among the civilized inhabitants 
of the world, in order to decide all dispute.s, 
and to insure the observance of justice and good 
faith, in that intercourse which must frequently 
occur between them and the individuals be- 
longing to each ; or they may depend upon 
mutual compacts, treaties, leagues, and agree- 
ments between the separate, free, and inde- 
pendent communities. In the construction of 
these principles, there is no judge to resort to, 
but the general law of nature and of reason, 
being the only law with which the contracting 
parties are all equally conversant, end to which 
they are all equally amenable. 

LAWSONIA, Eyyj}tian privet, a genus of 
the monogynin order, in the oefandria class of 
plants, and in the natural method ranking with 
those of uhich the order is cloubtfiil. The 
calyx is quadrifid ; the petals fonr ; the stamina 
four, in pairs ; the capsule !•* qiiadrilocular and 
polyspermons. There are lour species, all 
natives of India. 

IjAXMANNTA, in botany, a genus of the 
hexandria rnonogynia class and order. Essen- 
tial character: calvx one-'eafed, four-toothed, 
inferior; corolla fonr petalled; berry four- 
celled ; seeds solitary. 

LAY-BROTHERS, among the Romanists, 
those pious but illiterate persons, who devote 
themselves, in some convent to the service of 
the religious. 

LAY-^AN, among painters, a small statue 
whose joints are so formed, that it may he put 
into any attitude for the purpose of acyiKsfiiig 
the drapeiw of figures. 

LAYERS, are tender shoots, or twigs of 
, trees, Ibid in the ground; tdl having struck 
root they are separated from tin. parent tree, 
and become distinct plants. 

LAZULITR This mineral is often found 
in oblique quadrangular crystals of a fine blue 
colour. It is translucent only on the edges, 
brittle, and nearly as bard as quartz. ^ When 
massive, it is eiftier in grain.s, or in pieces of 
the size of a hazel niiL ^ It occurs imbedded in 
mica slate. Its lustre is vitreous. Its consti- 
tuents are 66 alumina, 18 magnesia, 10 silica, 
2.5 oxide of iron, 2 lime, ft occurs in Voraii 
in Stiria, in a j^angne of quariz : but the finest 
^ecimens of it come tlio bishopric of 

Salzbum 

LEAI) is « white metal of a considerably 
blue tinge, very soft and flexible, not very te- 
nadoos^ and consequently incapable of being 
drawn into fire. Chough it is easily cztendea 


into thin plates nnder the hammer. Its sp. gr. 
is 11,35. It melts at 612^. In a strong lie^ 
it boils, an^jl emits fumes ; during which time, 
if exposed to the air, its oxidation proceeds 
with considerable rapidity. Lead is brfttle at 
Rie time of congelation. In tlds state it may he 
broken to pieces with a hammer, and the crys- 
tallization of its internal parts will exhibit an 
arrangement in parallel lines. Lead is not 
much altered by exposure to air or water, 
though the brightness of its surface, when cut 
or scraped, very soon goes off. It is probable 
that a thin stratum of oxide is formed on the 
snrface, which defends the rest of the metal 
from corrosion. 

There are certainly two, perhaps three oxides 
of lead: — 1. The powder precipitated by pot- 
ash from the solution of tine nitrate of lend, 
being dried, forms the yellow protoxide. When 
somewhat vitrified, it constitutes litharge, and 
combined with carbonic acid, white-lead or 
ceruse. 

2. When massicot has been exposed for 
about 48 hours to the flame of a rcverheratoiy 
furnace, it becomes red-lead, or minium. Tins 
siibstanre has a sp. gr. ors.94. At a red heat 
it gives out oxygen, and passes Into vitrified 
protoxide. It consists oi JOO lead -1- 11. OS 
oxygen ; and it may lie represented us a com-^ 

r anql of 2 primes of lead -f- 3 oxygen ; or of 
prime protoxide -j- 1 prime peroxide. 

3. If upon 100 parts of red-lead We digest 
nitric acid of the sp. gr. 1.26, 92.5 parts will be 
rli.s.solved, but 7.5 of a dark brown powder will 
remain insoluble. This is the peroxide of 
lead. 

By passing a stream of chlorine through red- 
lead difiiised ill .water, we obtain a solution, 
which yields by potash an abundant precipitate 
of the brown oxiae of lead. 

Most of the acids attack lead. The sulphuric 
does not act upon it, unless it be concentrated 
and boiling. Sillphurous acid gas escapes dur- 
ing this process, and the acid is decomposed. 
When the distillation is carried on to dryness, 
a saline white mass remains, a small portion of 
which is soluble in water, and is the sulphate of 
lead ; it affords crystals. Nitric acid acts 
strongly op lead. 

Aiuriatic acid acts directly on lend by heat, 
oxid'zing it, and dis-sobiiig part of its oxide. 

The acetic acid dissolves lead and its oxides; 
though probably the access of air may be neces- 
sary to the solution of the metal itself in this 
acid. WhiUAead or ceruse, is made by rolling 
leaden plates spirally up, so as to leave the 
space tif about an inch between each coil 
and placing them vertically in earthem pots, 
at the bottom of which is some good vinegar. 
The pots are to be covered, and exposed for a 
leogtn of time to a gentle heat in a. sand bath, 
or by bedding them in diin^. Ceruse." is the 
only white used in oil paintings. Commonly 
it is adulterated with a mixture of chalk in the 
shops. This, like all the preparations of lead, 
is a deadly poison. The common sugar of lead 
is an acetate ; and Goulard’s extract, made by 
boiling litharge in vinegar, n subacetate. The 
power of this salt, as a coagulator of mucus, is 
superior to the other. .If a bit of zinc be sus- 
pended by brans or iron wire, or a thread, in 
B mixtnre of water and the acetate of lead, the 
lead will be revived, and- form »n arbor 
Satarnl 



LEA 


415 


LEA 


The acetate, or augar of lead, is naiinlly crya* 
tallied in needles, which have a silhy appear- 
ance. They are flat four-sided prisms wiA 
dihedral summits. Its sp. gr. is 2.^5s It is 
soluble in three and a halftimes its weight of 
cold wulftr, and in somewhat less of boiling 
water. 

When lead is alloyed with an equal weight 
of tin, or perhaps even less, it ceases to be 
acted on by vinegar. Actetate and subacetate 
of lead in solution, have been used as external 
applications to inflamed surfaces, and scrofnloiis 
sores, and ns eye-washes. The colic of the 
pointers, and that formerly prevalent in certain 
counties of England, from the lead used in the 
cyder presses, shew the very deleterious ope- 
ration of the oxide, or salts of this metal, when 
hahiliially introduced into the system in the 
minutest rpiantities at a time. 

Dealers in wines have occasionally s\vcetened 
them, when acescent, with litharge or its salts. 
This deleterious adulteration may be detected 
by Mulpliuretted hydrogen water, which will 
throw down the lead in a stale of a dark brown 
sulphuret. Or, siibcorboiinte of ammonia, 
winch is a vciy delicate test, may be emploved 
to precipitate the lead in the stale of a white 
carbonate; which, on being washed and diges- 
ted with fiiilpliuretted hydrftgen water, will in- 
stantly become black. Chromate of potash 
will throw down from saturnine solutions a 
beautiful orange-yellow powder. Burgundy 
wine, and all such as contain tartar, will not 
hold lead in solution, in consequence of the in- 
solubility of the tartrate. 

Jjead unites with must of the metals. Gold 
and silver are dissolved by it in a slight red 
heat. Both these metals are said to be ren- 
dered brittle by a small admixture of lead, 
though lead itself is rendered more ductile by 
a small quantity of them. 

Iron does nut finite with lead, as long as both 
substances retain their metallic form. Tin unites 
very easilv with this metal, and forms a com- 
pound, which is much more fusible than lead 
fiy itself, and is, for this reason, u.sed as a solder 
for lead. Two parts of lead and one of tin, 
form an alloy more fusible than either metal 
alone : this is the solder of the plumbers. Bis- 
muth combines readily with lead, and aflbrds 
a metal of a tine close grain, but very brittle. 
A mixture of eight parts hismiith, five lead, and 
three tin, will melt in a heat helow that of 
boiling water. Antimony forms a brittle alloy 
with lead. Nickel, cobalt, manganese, and 
Kinc, do not unite with lead by fiisimi. All the 
oxides of lead are easily revived with heat and 
carbon. 

LEAF, See Botany. 

See Gold, Gilding, &c. 

Leaf. See Architecture. 

LEAGUE, a measure of length, containing 
more or less geometrical paces, according to 
the difTerent usages and customs of countries. 
A league at sea, where it is chiefly used* by us, 
cuntuins three thousand geometrical paces, or 
three English miles. The French league some- 
times contains the same measure, and in some 

S arts of France it consists of three thousand 
ve hundred paces : the mean or common league 
consists of two thousand foui; hundred paces, 
and the little league of two thousand. &iven- 
tcen Spanish leases make a degree, or sixty- 
nine and a half English statute miles. The 
Dutch and German leaanes contain each (bur 
geographical miles. Tie Fersian leagues are 


nedrly of the same extent with, the Spanish r 
that IS, they are equal to four Italian .miles, 
which is pretty near to what Herodotus calls 
the length of the Persian parasang, which con- 
tained thirty stadia, eight of which make a 
mile. 

LEAK, amonjg seamen, is a hole in the ship 
through which the water comes in. To spring 
a leak is said of a ship that begins to leak ; to 
stop a leak, is to All it with a plug wrapt in 
oakum and well tarred ; or putting in a tar 
paulin clout, to keep the water out ; or nailing 
a piece of sheet lead upon the place. 

LEAKAGE, the .state of a ves.sei ibat leaks, 
or lets water, or other liquid, ooze in or out 
Leakage, in commerce, i.s an allowance of 12 
per cent, in the customs, allowed to importers 
of winc9, for the waste and damage it is sup- 
posed to have received in the passage ; an 
allowance of two barrels in twenty-two is also 
made to the brewers of ale and beer, by the 
excise olfice. 

LEAP, in music. This word is properly 
applicable to any disjunct degree, but is gene- 
rally used to si^rniry a distance con.sisting of 
several intermediate iutt;rvnls. 

LffAP-t/ear. Sec Bissextile. 

LEASE, a conveyance of lands, generally 
in consideration of rent or other annual recom- 
pence made for life, for years, or at will, but 
always for a shorter term than the lessor has in 
the premises, otherwise it partakes more of tlie 
nature of un assignmeiil. 

All leases uf lands, except leases not exceed* 
ing thiec years, must be made in writing, and 
signed by the parties themselves, or their agents 
duly authorised, otherwi.se they will operate only 
us leases at will. If a lease is but for half a 
}'ear, or a quarter, or less time, the lessee is re- 
spected us a tenant for years. To constitute 
a good lease, there must be a lessor not re- 
strained from making the lease to the extent 
for which it is granted ; a lessee capable of re- 
ceiving it ; and the interest demised must be a 
demisable interest, and be siifliciently and pro. 
perly described. If it is for years, it must have 
a certain commencement and detc‘rmiiiation ; 
it is to have all the usual ceremonies as sealing, 
delivery, &c.; and there must be an acceptiince 
of the tiling demised. 

The following jioints may be necessary to be 
specified here concerning leases. First, they 
must have a certain commencement and end. 
Leases for life must not he made to commence 
at a future duy, and there yiust he a livery of 
seisin. They must now be stamped as a lease, 
to be valid ; and any form of writing will con- 
stitute a lease, provided it contains words of 
present demise, or actual letting ; but if it be 
only an agreement to*let, it conveys no imme- 
diate title in law, but only an eouitable right to 
have a lease, or to sue at law lor not making 
one. If a lease is made to one for years, and 
at the same time to another for a longer time, 
the last lease is not void, but shall take effi?ct 
after th^ first expires. A tenant for life can, 
in general, only grant a leate to endure during 
his life, but sometimes a power is annexed to 
such an estate, to grant leases for u specified 
time, and under particular limitations, all which 
must be sfriedy complied with, or the lease is 
void: and instances have happened, where 
baildlng^lcasea have been set aside, and persons 
rqined by having granted under-leases. An 
Infimt may make a lease ; but may set it aside 
when ho comes of nge ; and the Court of Chan- 


eery ih empowered to grant leases for idiots, 
Inhatjcs, infants, and married women. 

The rent must be reserved to tlie executor 
or the heir of tlie lessor, according as bis estate 
is real or personal. Lessees are boiind«io repair, 
unless the ‘contrary is specified ; and although 
if tlie house is burnt by accident they are not 
bound to rebuild, yet they niiist if the fire be by 
negligence ; and if there is a covenant to pay 
rent, and o covenant to repair, except in case 
of fire,„yet rent is payable, although the house 
is not rebuilt by the landlord. If there is a co- 
venant not to assign, lease, or under-let, with- 
out licence of the landlord, the tenant cannot 
even grant an under-lease. ^ 

Upon :i lease at will, six months* notice to 

3 nit must generally be given by either pprty, to 
etermine on the same day in the year when 
the lease commenced. Leases made by spi- 
rithal persons of their church-lands, must be 
strictly confo^-tnable to certain statutes called 
the enabling and disabling statutes. The 
tenant may, at the trial of an ejeclinenJ, insist 
upon his notice to quit being insnfiicient, al- 
though he made no objection when it was 
served. 

LEASES, vairtp cf. The purchaser cf a 
lease may be considered as the pnrcliaser of an 
annuity equal to the rack-rent ol‘ tlie estate ; 
and the same principles from \yirich are de- 
duced the present value of annuities to continue 
during any given term, will apply to the value 
of leases. The sum isiid down for (he grant of 
a lease is so much money paid in advance for 
the annual rents as they may become due ; or, 
it may be considered as a feiini which pat out to 
interest, will enable the lessor to repay himself 
the rack-rent of tlie estate, or the yearly value 
of his interest therein, during the given term. 
In order to find what this sum sliould be, it 
would be necessary to ascertain separately the 
present value of each annual rent, or the sum 
which, put out to interest at the given rate, will 
enable the landlord to repay' himself the several 
vearly rents as they bot'oiiie due. The following 
Table shews the number of years’ purciiasc that 
onglit to be givi n for a lease, for any' number 
of years not exceeding lOl), at C, 7, and S per 
cent, interest. 



>er Cr'if, 

7 ror Cent. 

8 per Cent. 

1 


.9345 

.9259 

2 

i,8;m 

1.80.Si» 

1. 78.32 

3 

2.6730 

2.6243 

2.577t) 

4 

3.4651 

3.3872 

3..n2l 

6 

4.2123 

4.1001 

a9i>27 

6 

4.9173 

4.7ti65 

4.6223 

7 

-5.5823 

5.38'j2 

6.2063 

8 

6.2097 

B.97I2 

6.7466 

9 

6.8016 

6.5152 

as-ies 

10 

7,.3600 

7.02.35 

6.7100 

11 

7.8S6S 

7.4986 

7.1.389 

J2 

a3838 

7.9426 

7.5360 

13 

8.8526 

8.3576 

7.9037 

14 

9.2949 

8.7454 

8.2442 

15 

9.7122 

.. 9.1079 

8.5594 

16 

10.1058 

9.4466 

8.8513 

17 

10.4772 

9.76.32 

9.1216 

18 

19 

10.8276 

11.1581 

J0.0690 

^’^10.a366 

9.3718 

9.6036 

20 

114699 

10.6940 

9.81 SI 

21 

14.7640 

iaa355 

10.0168 

22 

12.0415 

11.0612 

10.2007 

23 

12.3033 

11.2721 

10.3710 

2^1 

12.5603 

11.4693 

10.5287 

2d 

12^^833 

11.6535 

10.6747 



6 per Cent. 

7 per Cent. 

8 per Cent. 

26 

“13.0031 

11.8257 

10.8099 

27 

1.3.2105 

12.9867 

10.9351 

28 

M.4061 

12.1371 

11.0.510 

29 

13.6907 

12.2776 

11.1584 

30 

13.7648 

12.4090 

II.2S77 

31 

13.9290 

12.5318 

11.3497 

32 

14.0840 

12.6465 

11.4349 

33 

142302 

12.7537 

11.51.18 

34 

14.3681 

12.8540 

11.5869 

35 

14.4982 

12.9476 

11.6545 

36 

146209 

13.0362 

11.7171 

.37 

14.7367 

13.1170 

11.7751 

38 

148460 

]3.ia34 

11.8288 

39 

14.94<)0 

13.2(i49 

11.8785 

40 

15.0462 

13.3317 

11.9246 

41 

15.1380 

13.3941 

11.9672 

42 

15.2215 

1.3.4524 

12.0066 

43 

15.3061 

13.6062 

12.0432 

44 

],>.3831 

1,3.5579 

12.0770 

45 

15.4558 

13.6365 

12.10S4 

46 

15..5243 

13.6500 

12.1374 

47 

1.5..5S90 

13.6916 

12.1642 

48 

15.6500 

13.7.304 

12.1891 

49 

15.7076 

13.7GG7 

12.2121 

50 

16.7618 

13.8007 

12.2334 

51 

1.5.8130 

13.8324 

12.2532 

52 

15.8613 

13.8621 

12.2715 

53 

1.5.9069 

13.8898 

12.2S84 

.54 

1.5.9499 

13.9157 

12.3041 

.5.5 

1,5.9905 

1.3.9399 

12.3186 

56 

16.0288 

13.9625 

12.,3320 

.57 

16.0649 

13.98.37 

12.3414 

58 

16.0989 

14.0034 

12.3560 

59 

16.1311 

14.0219 

12.3669 

60 

16 1614 

14.0391 

12..3765 

61 

]6.HN)0 

14.05.53 

12 3856 

62 

16.2170 

14.070.3 

12..3941 

63 

16.2424 

14.0844 

12.4020 

64 

]6.2()()1 

14.0976 

12.4092 

65 

l(k2891 

14.1009 

12.41.59 

r>6 

16.3104 

M.1214 

12.4222 

67 

16.3306 

14.1321 

12.4279 

68 

16.3496 

14.1422 

12.4333 

69 

16.3676 

14.1516 

12.43S2 

70 

16.38-15 

14.1603 

12.1428 

71 

16.4005 

14.1685 

12.1470 

72 

16.41 :>.5 

14.1762 

12.4.509 

73 

16.4297 

1 1.1S34 

12.4516 

74 

16.44.31 

14.1901 

12.1.57‘:i 

75 

16.4.5.58 

14.1963 

12.4610 

76 

16.4677 

11.2022 

12.4fi39 

77 

16.4790 

14.2076 

]2.4t>6<> 

78 

l().4sy6 

14.2127 

12.4691 

79 

16.4996 

14.2175 

12.4713 

n 

16.5091 

14.2220 

12.47.36 

hi 

10.5180 

14.2261 

12.47.54 

82 

16.5264 

14.2300 

12.4772 

83 

16.5343 

14.2337 

12.4789 

84 

16.5416 

14.2371 

12.4805 

85 

16.54S9 

1 1.2403 

12.4819 

86 

16.55.56 

14 2432 

12.48:13 

87 

16.5618 

14.2460 

12.4845 

88 

16.5678 

14.2486 

12.4856 

89 

16.5734 

14.2510 

12.4867 

90 

16..5787 

14.2.5.33 

12.4877 

91 

16.5836 

14.2554 

12.4886 

92 

16.6883 

14.2574 

12.4894 

93 

16.5928 

14.2592 

12.4902 

94 

16.5969 

14.2610 

12.4909 

95 

J6.6209< 

14,2626 

12.4916 

96 

16.6046 

14.6046 

1^1.4922 

97 

16.6081 

14.2655 

12 . 492 a 

98 

16.6114 

14.2668 

12.49.33 

99 

16.6145 

14.2680 

12.49.38 

100 1 

1.66175 

14.2692 

12.4943 
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In order to find the value of a lease, it is first 
necessary to ascertain the true rack-rent of the 
estate, or the annual value that it may be jfistly 
estimated to be worth. On this point dilBrnlties 
will sometimes arise ; for die value of ^n estate 
dependinfif very often on some real or supfioscd 
advantailes, or on some local or personal re- 
commendations, will in many instances, occa- 
sion a difierence of opinion. However, when 
all these circumstances have been taken into 
consideration, some annual rent equivalent 
thereto must be assumed, and when this is set- 
tled the value of the lease will be easily found. 
Thus, if an estate is worth 150/. yearly rent, 
the value of a lease thereof for sixty-nine years, 
allowing the purchaser 6 (>er cent, interest for 
his monev, is lfi,3676 (the nuinber in the table) 
multiplied by 150, gr 3455/. Ha. 9U. In many 
instances, die rent of the cstute intended to be 
leased is charged with some annual expeiice, 
such as a reserved or quit rent, the payment of 
an annuity, (axes, and the like ; in sucli cases 
the number of years’ purchase found in the table 
nnglit to be multiplied by the difierenre only 
between aiirli annual expence and the whole 
estimated rent of the estate. 

In order to find the annual rent correspond- 
ing to any given sum paid for a lease, divide 
the sum paid by the number of years' purchase 
that are found against the given term in the 
table, and the quotient will be the annual rent 
required. Example: — A person has given 
1000/. for the lease of an estate for 16 years, 
what annual rent is equiialent thereto, in order 
to allow' the purchaser 7 per cent, interest for 
his money. In the table against 16 years, and 
under 7 per cent. \vc shall fnid the number of 
years’ |iiircha.se to be 9,4466 ; therefore 1000 
divided by 9,4466 gives 105/. 17s. tor the an- 
iMial rent recpiired. 

It frequently happens that a long lease is not 
to be entered on or enjoyed till after I he ex- 
piration of a short lease, or till the end of a 
gi\(n number of years; in such cases, deduct 
the value of the short lease, or the \alue set 
against the gi\cn numiicr of years in the table, 
from the value of the longer lease, and the dif- 
frrence will give the true present value of the 
longer lease. 

Lease and Release, a convej'anre of the 
fee simple, right, or interest, in lands or tene- 
nienlfl, under the statute of uses, 27 Henry 
VIII. e. 10, giving first the possession, and 
afterwards the interest, which in law is 
equivalent to a feoffment. It was invented to 
supply Hie place of livery of seisin, and is thus 
contrived : a lease, or rather bargain and sale, 
upon some pecuniary consideration, for one 
year, is made by the tenant of the freehold to 
the lessee or purchaser, which vests in him the 
use of the term for a year ; and then the statute 
of uses, 27 Henry Vlll. c. 10, immediately 
transfers the use into possession. 

LEATHER. See 1’anninc. 

LEAVEN. See Fermentation. 

LEGIKEA, a genus of the triandria trig>7iia 
class and order. There are three species, 
herbaceous plants of America and China. 

LEDOEK, the principal book wherein 
merchants enter their occonnts. Soe Book- 
Kebpinc. 

^ LEDG^ in a ship, aro •small pieces of 
lirober lying atliwart trom the waste-trees to 


LEO 

the roof-trees : they serve to bear up the grat- 
ings or nettings over the half -deck. 

LEDUM, marsh cistus, or wiUhrosemary ; m 
genus of the monogynia order, in the decandria 
mass of plants ; and in the natural meUu^ 
ranking under the 18th order, bicoroes. 

There tfre three species : — the palustre with 
vei 7 narrow leaves, grows naturally upon bogs 
and mosses in many parts of Yorkshire, 
Cheshire, and Lancashire. 

LEE, in the sea language, a word of various 
significations, though it is generally understood 
to mean the part opposite to the wind. Thns 
lee-shore, is tnat shore against which the wind 
blows. Lee-latcli, or have a care of the lee** 
latch, is, take care that the ship do not go to 
the leew'urd, or too near the shore; a lee the 
helm, put it to the leeward side of the ship ; to 
lie b^the lee, or to come up to the lee, is to 
bring the ship so, that all her sails may lie fiat 
against her masts and shrouds, and that tbo 
wind may conic right upon her broadside. 

l^EE-WAY, is Hic angle that the rhumb-line 
upon which the ship endeavours to sail, makes 
with tlie rhiiinh upon which she really sails. 

LEEA, a genus of the class and order pen- 
tandria monogynia. The calyx is one-petal- 
led ricct. on the side of the corolla^ upright, 
five-cleft ; beiTy, five-seeded, There are three 
species, trees of the East Indies. 

LEECH. See Hirudo. 

LEEK. See Allium. 

LEEUSIA, a genus of the class and order 
triandria digynia. Calyx none ; glume, two- 
valved, closed. There are three species, 
grasses of America. 

LEE1\ a little court held within a manor, 
and called the king's court ; because its au- 
thority to punish otleuces originally belonged 
to the crown. 

IjEE'rCH-//nes, small ropes made fast to 
the lectch of the top-sails, to which they be- 
long, and reeved into a block at the yard close 
by the top-sail-ties. 

LEGACY, a bequest of a sum of money, 
or any personal effects of a testator ; and these 
a»-e to bo paid by his representatiyes, after all 
the debts of the deceased are discharged, as 
far as the assets will extend. 

All the goods and chattels of the deceased 
are by law invested in the represoulative, who 
is bound to see whether there be lol’t a sufficient 
fund to pay the debts of the testotor, and if it 
should prove inadequate, the pecuniary legacies 
must proportionally abate ; a specific legacy, 
however, is not to abate unless there be in- 
sufficient without it If the legatee die before 
the testator, such will in general be termed a 
laped legacy, and fall into the g[eneral fund ; 
wnere, however, from the general import of ^ 
will, it can be collected that the testator in- 
tended such a vested legacy, it will in snch case 

f o to the representative of the deceased legatee, 
fa bequest be made to a person, if or when he 
attains a certain age, the legacy will be lapsed, 
if he die before he attain that age. But if such 
legacy may be made payable at that age, and 
the legatee die before tliat age, such legacy 
will be vested in his representative. ‘ If in the 
latter case, the testator devise interest to bo 
paid in the mean time, it .will ncvertlielcsa be 
a vested legacy. 

Where a legacy if bequeathed over tf an- 
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other* in case the nrst legatee die under a 
certain age* or the like, the legacy will be pay> 
able immediately on the death of the first le- 
gatee; and though such lei^cy be not be- 
queatlied over, yet if it carry interest, the re- 
presentative will become immediately entitled 
to it 

In case of a vested legacy due immediately, 
and charged on laud, or money in the funds 
which yields an immediate profit, interest shall 
be payable from the death of the testator ; but if 
it be charged on the personal estate only of the 
testator, which cannot be collected in, it will 
carry interest only from the end of the year 
after the death of tlie testator. 

If a bequest be for necessaries, and of small 
amount, the executor will be justified in ad- 
vancing a part of the principal ; but this should 
be done under very particular circumspection, 
as the executor may be compelled to pay the 
fiill'legacy on the infant’s attaining his muioriiy, 
without deducting the sum previously ad- 
vanced. 

Whe-n all the debts and particular legacies are 
discharged, the residue or surplus must he paid 
to the residuary legatee, if any l)e so appointed 
in the will; but d I here be none appointed or 
intended, it will go to the executor or nert of 
kin. VVhen tins residue does not go to the ex- 
ecutor, it is to be distributed among the intes- 
tates next of kin, according to the statute of 
distributions; except the same is otlierwise 
disposable by particular customs, as those of 
London, York, &c. See Executor. 

LEGATE, a cardinal or bishop, whom the 
Pope sends as his ambassador to sovereign 
princes. 

LEGERDEMAIN, a term applied to cer- 
tain dticeplive performances, which depend 
either on dexterity and address, or derive 
but a small degree of aid from philosophical 
principles. 

The grand reejuisite in the exercise of this 
art is, to take ofl the attention, as much as pos- 
sible, from the fingers of tho performer ; and 
this is generally efiected by the volubility of 
tongue which he displays during the perform- 
ance ol his tricks. Immense labour is necessary 
to acquire superiority in this art. One of the 
most eminent perfoiiuers that ever a)meared in 
this country assured tlie editor, that lor twenty 

J rears^ he had pract’-ied in private in the most 
aboriuus manner, and that he found it neces- 
sary to continue this regularly. In contemplat- 
ing this subject, it is impossible to a\oid being 
struck with the similarity between it and the 
amazing execution of the skiifnl musician. Both 
the jii^ier and the musician can carry on, with 
umleviating correctness, the operations of their 
fingers, while they are engaged in talking on 
Bul^ccts of a very opposite nature. 

Ougald Stewart, in his elements of the phi- 
losopkjy of the human mind, has a remark 
which, as it certainly accounts on just grouncLs 
for Uie dexterity acquired by the professors of 
legerdemain, we shall here give in his own 
words. 

" I’he dexterity of jugglers (which, by the 
way* merits a greater degree of attention from 
pbiltjsophers than it has yet attracted) alfords 
many morions illnstiAtions of the same doc- 
trine -lulluUjug to^ the possibility of our ex- 
i^rting acts of the will, which we are unable to 
recollect The whole of this art seems to 


me to be lonnded on tliis principle : that it is 
possible for a person, by long practice* to ac- 
<}uire a power, not only of carrying on certain 
intellectual processes more quickly than other 
men, (for all tlie feats of legerdemain siippo.se 
the exercise of observation, thought, and voli- 
tion,) but of performing a variety of m(/vements 
with the hand, before the eyes of a company, 
in an interval of time too snort to enable the 
spectators to exert that degree of attention 
which is necessary to lay a foundation for 
memory.*’ 

LEGION, in Roman antiquity, a body of 
foot which consisted of diflerent numbers at 
difierent periods of time. The word comes 
from Ugere^ to choose, because when the legions 
were raised the Romans made choice of such 
of their youth as 'were most proper to bear 
arms. Romulus fixed the number of the legion 
at 3000 ; but, according to Plutarch, he after- 
wards increased it to fiOOO. 

LEGUMEN, ill botany, that species of seed 
vessel termed a pod, in which the seeds are 
fastened along one suture only. In this tho 
seed-vessel in question differs from the other 
kind of pod, termed by bolaui.sts siliqim, in 
which the enclosed seeds are fastened al- 
ternately to both the sutures or joinings of tlie 
valves. The seed-vessels of all the pea-liloom 
or butterfly-shaped flowers, the Diadelphia of 
Linnmus, is of the leguminous kind ; such is the 
seed-VL'S.sel of tlie pea, vetch, liqiine, &c. 

LEMMA, in mathematics, a prunositlon 
which serves previously to prepare tlie way 
for the more easy apprebension of the demon- 
stration of some theorem, or construction of 
some problem. 

LEMNA, a genus of the iQonoccia diandria 
class und order. I'he male cal. is one-leaved ; 
cor. none ; female, cal. one-leaved ; cor. none ; 
style one ; caps, one-celled. There are six 
specie.s, known by the name of duck-weed, or 
duck -meat. 

LEMNTSEA, a genus of the class and or- 
der polyundria monngynia. 'I'he cal. is flve- 
toothed; cor. six-petalled, recurved; nect. 
cap-shaped, girding; tlie germ. per. five-celled, 
seeds .solitary. There is one species, a tree of 
Guiana. 

LEMON. See Citrus. 

Lemon, salt of. See Oxalate of potass. 
LEMUR, tnncauvo, a genus of quadrupeds 
of the rrder primates : the generic cimraeter is, 
Iront-teeth in the upper jaw, four ; the inter- 
mediate ones remote : in the lawer jaw, six'; 
longer, .stretched forwards, compressed, pa- 
> -Mel, approximated ; canine teeth solitarv, 
approximated; grinders several, snblobateci; 
the foremost somewhat longer and sharper. 

The genus lemur consists of animals ap- 
proaching to moiiLey.s in the form of their feet, 
which, in most species are furnished with flat 
nails ; but ditter.ng in ilieir manners, and void 
of that mischievous ni;d petulent disposition 
which so much distinginshes the monkey tribe 
from other quadrupeds. 

There are thirteen species, of which the fol- 
lowing are the moat remarkable — 

"{u tardigradits, or the loris. This is of a 
light brown colour, ipid of the usual size of a 
cat. It walks and climbs witii great slowness 
and is supposed, incapable of leapiiig. Its man 
tiers are gentle and interesting, it is extremely 
susceptible of cold, and when exposed to a 
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strong degree of it, is agitated witbextrein? un- 
easiness. ft sleeps from sun-rise to siin-set 
without intermission, rolled up in the manner 
of the hedge-hog: it is ertremly attentive to 
cleanliness, licking i^ full and rich fur with the 
same assiduity as a cut. Its food consists of 
plantains, mangoes, and other fruits, and it is 
remarkably fond of grasshoppers. 

L. indt'i, is a native of Madagascar, is tlie 
largest of the genus, has a face of a dog-like 
form, and a fur thick and soft It has no ap- 
pearance of« tail : it is very docile, and sonic- 
tlnms trained by the natives to hunt various 
enimals. It is about three feet and a half in 
height 

L. macaucOf or the ruffed niacauco, is fouml 
in some of the Indian islands, and is particularly 
numerous at Madagascar, it is full of ciierny 
and tierceness, and its voice is so strong as to 
fill the woods with its sound. 

L. catla^ or the ring-tailed macaiico. In 
their state of nature these animals are seen in 
companies of twenty or thirty. They feed on 
almost every snecies of fruits, and, in a state 
of confinement, like several others of this genus, 
will take animal food without any hesitation. 
They are the most elegant and beaiitifiil species 
of tlie whole genus, are lively and gentle, and 
so agile and elegant in their movenienls, as to 
he higidy interesting. This animal inhabits 
Madagasimr, is of Die size of n small cat, which 
it resembles in purring. 

LENS, in dioptrics, properly signifies a 
small ruuadish glass, of tlie figure of a lentil ; 
but is extended to any optic glass, not very 
thick, which either collects the rays of light 
into a point, in their passage through it, or dis- 
perses them further npait, according to the laws 
of refraction. Sec Optics. 

LEO, in astronomy, one of the twelve signs 
of the zodiac?, tlie fiflJi in order ; containing, nc- 
curding to Ptolemy, ihirt-ytwo stars ; accord- 
ing to Tycho, thirty-seven ; and in the Britan- 
nic catalogue, there are no less than ninety- 
four. Tlie star caUe<l the lioids heart, cur-' 
leonis, rcgulus, and basiliciis, is a fixed slur of 
the first magnitude. 

LI'IONTICE, lim'8 leaf, is a genus of the 
iiionogyniu order, in the hexandria class of 
plants : and in the natural method ranking un- 
der the 24lh order, corydales. There are 
tiiree s|iecies, natives of the southern parts of 
Europe, two of which ore sometimes cultivated 
in this country. These are, 1. The clirysogo- 
nnm with winged leaves: and 2. The leonto- 
pelalutn with decompounded leaves. But 
those plants are natives of the Archipelago 
islands, and also grow in the corn-fields about 
Aleppo in Syria, wliere they flower soon aftcf 
Christmas. 

LEONTODON, climlellon, a genus of the 
polygamia seqiialis order, in the syngeneaia 
class of plants* and in the natural inctliod 
ranking under tlie 49th order, composifee. The 
receptacle is naked; the calyx imbricated, 
with tile scales somewhat loose ; the pappus 
feathery. There are four species, of winch the 
only remarkable one is the taraxacum, or com- 
mon dandelion, found on the road sides, in 
pastures, and on the banks of ditches. 
LEOPAHD. Sec Felis.* 

IjF.opard’s bane. See Doroni€UM. 
LEPAS, a genus of vermes testacea : the 
animal a triton, shell affixed at the base, and 


consistinff of many uncmial erecV> valves. The 
lepas antifera, or duck-bamacle, has tlie shell 
compressed, five-valved, smooth, seated on a 
peduncle. It inhabits most seas, and is found 
fixed in clusters to the bottom of vessels, and 
old pieces of floating timber, generally whitish 
with a blue cast, the margin of the valves yel- 
low ; sometimes marked with black ; peduncle 
long, coriaceous, black, and^ much wrinkled 
towards the shell, and growing pale and pel- 
lucid towards the base. 

LEPiprUM, piTTANDER, OF pcpper-tvori 2 a 
genus of the siliciilosm order, in the tetrady- 
nnmia class of plants ; and in (he nafuraS me- 
thod ranking under the 39th order, siliqiio-sue. 
There are 23 speeij’s, of which tlio only re- 
inarkahle one is (he hitifoliurn or common 
ilitalider. This is a native of many parts of 
Erioland. 

LEPIDOPTERA, in zoology, an .order of 
insects with four wings, which are covtred 
with imbricated sipiainilm : add to this (hat 
the month is commonly spiral. 

Under this order are comprehended (ho 
plinlmna, spiiinx, and papilo genera. 

LEPLSMA, a genus of insects of the order 
apt^ra ; lip inembranceoiis, rounded, emargi- 
nate; four feelers, of which (wo are setaceous, 
and two capitate; antennm setaceous; body 
imbricate, with scales ; tail ending in setaceous 
bristles ; six legs, formed for running. There 
are seven species ; of these the principal is L. 
saerharina ; scaly, silvery, lead-colour, with 
a triple tail. It inhabits America, among sugar, 
blit IS naturalized in Europe, and found among 
old books and furniture ; it runs exceedingly 
swift, and is caught with difficulty. * 

LEPROSY, a foul cutaneous disease, ap- 
pearing ill dry, white, thin, scurfy scabs, either 
on the whole body, or only some part of it, and 
usually attended with a violent itching, and 
other pains. Lciirosy is of varivUis kinds ; but 
that to which the Jews were so subject, was 
the elephantiasis. 

LEPUS, Aore, a genus of ouadnipeds of the 
order g1 ires. The generie character is, front- 
teeth two both above and below, the upper pair 
duplicate ; two small interior ones standing 
behind the exterior. This genus exhibits par- 
tiiMilatities of stnu tiirc, deviating Komewhat 
from that of the glires, and making an indis- 
tinct approach to the pecora or ruminants. 

The most remarkable species are : — 1. 
Lejms Innidus, common liare. 'I'he hare 
is an animal so familiarly Known as to super 
sede the necessity of minute description. It is 
a native not only of every part of Europe, but 
of almost ever)' part of the old continent. It 
may perhaps be doubted whether^ it is an abo- 
riginal native of any part of America. 

The favourite residence of the hare is in rich, 
dry, and flat grounds : it is rarely discovcreil 
in very hiljy or inotintainons situations. It 
feeds principally by night, and remains con- 
cealed during the day in its form, beneath some 
bush, or slight shelter.* The swiftness of this 
animal is proverbial, and on account of the con- 
formation of its forc-lepfs, it is observed to run 
to most advantage on slightly ascending ground. 
The hare is a very prolific animal, generally 
producing three or four ^oiing at a time, nnd 
breeding several times in a year The hare is 
an animal proverbially timid, and flies, if dis- 
turbed, by tlie slightest alarm. A most sin- 
3£3 
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l^lai* vnrietv of this animal is sometimes found, 
which is furnished with rough and slightly 
branched horns, bearing a considerable re- 
semblance to those of a roe -buck. 

2. Lepujt variahiliSf varying hare. This 
species is an inhabitant of the loftiest alpine 
tracts ill tlie northern regions of the globe ; oc- 
curring in Norway, Lapland, Russia, Siberia, 
and KamtscLatka : and in onr own island on 
the mountains of l^otland. In its general ap- 
pearance it bears an extreme resemblance to 
the common hare, but is of smaller size, and 
has shorter ears and more slender legs. ^ Its 
colour in summer is a tawny grey ; in winter 
entirely white, except the tips of the ears, 
which are black. This animal is observed to con- 
fine itself altogether to elevated situations, and 
never to descend into the plains, or to mix i:/ith 
the common hare. The change of colour com- 
mences in the month of September, and the 
prey or summer coat re-appears in April; but 
111 the very severe climate of Siberia, it con- 
tinues white nil the year round. 

3. L^ms Amerierrrms, American hare. This 
animal is not much superior in size to a rabbit, 
measuring about eiglit inches. Its colour 
nearly resembles that of the common hare, to 
which it seems much allied ; but the fore legs 
are shorter, and the hind ones longer in pro- 
portion. The belly is white ; the tail black 
above and white beneath. The ears tipped 
with grey, and the legs of a pale -ferruginous 
colour. 

4. hepus ctmiciiluSj rabbit. The rabbit 
bears a very strong general resemblance to the 
hare, but is considerably smaller, and its fore 

•feet are furnished with sharper and longer 
claws in proportion. Thus enabling it to bur- 
row in the ground, and to form convenient re- 
treats. Its colour, in the wild state, is a dusky 
brown, ^aler or whitish on the under parts, and 
the tail is black above and white below. In a 
domestic state the animal varies into black, 
black and white, silver grey, perfectly white. 
See. The rabbit is a native of most of the tem- 

E erate and warmer parts of the old continent, 
lit is not found in the northern regions, and is 
not- originally a native of Britain, but was in- 
troduced from other countries. Its general re- 
sidence is in dry, chalky, or gravelly soils, in 
which it can conveniently barrow. It is so 
urolific an animal t)m( it has been known to 
breed sevi'fi times in a year, and to produce not 
less than eight young each time. 

Besides the aboi e there are the Lepns Vis- 
caccia; the Alpinus; the Octogono; and the 
Pnsillns. 

LESKIA, .a genus of the class and order 
cryptogamia miisci ; a moss of iiLtle note. 
LESSOR and Lessee, in law. See Lease. 
LETHAROY, in medicine, a disease 
wherein such a profound drowsiness or sleepi- 
ness attends the patient, that he can scarce be 
awaked, and if awaked, he remains stupid, 
without sense or memory, and presently sinks 
again into his former ijleep. 

LEI'TEB, a character used to express one 
of the simple sounds of the voice ; and as the 
different simple sounds are expressed by dif- 
ferent letters, these, by being aifferently com- 
pounded, become the. \‘|4llble signs or cha- 
racters of all the modulations and mixtures of 
sounds used to express onr ideas in a regular 
language. 


Letters are distiojpiished into vowels, con- 
sonants, mutes, liquids, diphthongs, and cha- 
racteristics. They are also divided into labial, 
dental, guttural, and palatal, and into capital 
and small letters. They are also denominated 
from the shape and turn of the letters :»and in 
writing are dhstinguished into different hands, 
as round-text, g:erman-text, round-hand, Italian, 
&c. and in printing into roman, italic, and 
black letter. See Alphabet Writing, and 
Fount. 

LETTER. A servant of the po.st-of!ice is 
within the penalty of 5 Geo. III. c. 25, which 
makes it a capital felony to secrete a letter con- 
taining any bank note, though he has not taken 
the oath required by 9 Anne, c. 10. 

Letter qf credit^ is where a merchant or 
correspondent writes a letter to another, re- 
qiie.stiiig him to credit the bearer with a certain 
sum of money. 

Letter of licence, is a written permission 
granted to a person under embarrassment, 
allowing him to conduct his affairs for a certain 
time without being molested. 

Letter qjf attorney, is an instrimumt giving 
to a second person the authority to do any 
lawful act in the stead of the maker. They 
are sometimes revokabic and sometimes not : 
in the latter case the word irrevocable is in- 
serted. The authority must be strictly pur- 
sued ; and if tiie attorney does less than the 
power it shall be void; if more, it slmll be 
good as far as the power goes, and void as to 
the rest. 

Letters, threatening. To send letters 
threatening to accuse a person of any crime 
punishable with death or any infamous punish- 
nient, and knowingly to send any anonymous 
or fictilioiis letter threatening to kill any one, 
or set fire to their tenements or property, with 
a view of extorting money or valuables from 
them, is in the first instant punishable with 
fine, imprisonment, pillory, whipping, or trans- 
portation for seven years, and m the other in- 
stance is felony without benefit of clergy. 

Letters patent. See Patents. 

Letters, close, are grants of the king 
specially distinguished from letters patent, in 
that the letters close, being nut of public eoii- 
cei a, but directed (o particular persons, are 
cliKsed up and sealed. 

l.ETTERS of marque, arc extraordinary coni- 
mis^ioll9, granted to captains or merchants for 
reprisals, in order to make a reparation for 
iliose damages they have sustained, or (he 
goods they have been deprived of by strangers 
at sea 

Tlicse appear always joined to those of re- 
rise, for the reparation of a private injury : 
ut under a declared war the former ouly are 
required. 

LEVARI facias, is a >vrit directed to the 
.sheriff for levring a certnir- some of money' 
upon the lands, &c. of a person who has for- 
feited his recognizance. 

LEUCITE. This stone is usually found in 
volcanic productions. It is always crystallized. 
The primitive form of its crystalis is either a 
cube ora rhombeidal dodecanhedron, and its 
integrant molecules are tetrahedous ; but the 
varieties hithertOfobsen'ed are all polyhedrons. 
Its texture is foliated ; its fracture somewhat 
conchoidnl : specific gravity from 2.455 fc 
2.490: colour white, or greyish white.' It is 
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composed of 54 parts silica, S3 alnmina, 39 
potass. 

LEVEL, an iDstniment need to make a line 
parallel to the horizoo, and to continue it out 
at pleasure ; and by this means to find tJie 
true Wnl, or the cfilTerence of ascent or de- 
scent, Dctweeu two or more places, for con- 
veying water, draining fens, &c. See Na- 
vigation, Inland, and SiravEYiNG. 
LEVELLING. See as above. 

LEVER. See Mecitanics. 

LEVIOATION. The mechanical process 
of grinding the parts of bodies to a Hue paste, 
by rubbing the flat face of a stune called the 
miillur, upon a table or slab called a stone. 
Some fluid is always added in this process. 
The advantage of levigalion with a stone and 
inuller, beyond that of triturating in a mortar, 
is, that the materials can more easily be scraped 
together, and subjected to the action of the 
miiller, than in the other case to that of the 
pestle ; and, from the flatness of the two sur- 
faces, they cannot elude the pressure. 

» LEY, or leeSf a term usually applied to any 
alkaline solution made by levigating any ashes 
that contain an alkali. Soap lees is an alkali 
used by soap-boilers, or potash ^ soda in so- 
lution, and made caustic by lirne. Lees of 
wine arc llie refuse, or sediment, that deposits 
from wine by sf.'inding qniel. 

LEYDEN phial. See Electricity.^ 

LEYSERA, a genus of the polygamia su- 
perfliia order, in the syngenesia class of 
plants, riud in the natural method ranking under 
the JOdi order, conipositae. 

LlBEIi, injurious reproaches or accusations 
written and published against the memory of 
one who is dead, or tlie rejiutation of one who 
is alive, and thereby exposing him to public 
batn'd, contempt, and ridicule. 

With regard to libels in general, there are, 
as in many other cases, two remedies ; one by 
iiidictiuent or information, and the other by 
action. The former for a public ortence ; for 
every libel has a tendency to the breach of the 

cace, by provoking the person libelled to 
^ reak it ; which otfence is said to be the same 
in point of law, whctiier tiie iiialter contained 
is true or false; and therefore it is that the 
defendant on an indictment fur piiblishii]g a 
libel, is not allowed to allege the truth of it by 
way of jiistilicatioii. But in the remedy by 
action on the case, which is to repair the party 
in damages for the injury done him, the defen- 
dant may, as for words spoken, justify the 
truth of (he facts, and shew that the ulairititf 
has received no injury at all. The chief ex- 
cellence therefore of a civil action for a libel 
consists in this, that it not only aflbrds a re- 
paration for the injury sustained, but it is a full 
vindication of the innocence of the person 
traduced. 

Libel, in the ecclesiastical court, is the de- 
claration or charge drawn up in writing, on 
the part of the plaintilf, to which the defendant 
is obliged to answer. 

Libel, in the law of Scotland, signifies an 
indictment 

lil BELLI! LA, dragon-fly, a genus of in- 
sects of tlie order neuroptera. The generic 
character is: — mouth furnished' with several 
jaws; antennie very short; wings four, ex- 
iended ; tail (in the male) hook-forcipated. 


The HheUuia, or dragon flies, soinetiinec 
called by the very hnpropei^ title of horse- 
stingers, exhibit an instance scarcely lessstrik 
ing than the butterfly of that strange dis-simili. 
tude in point of form under which one and the 
same anini&l is destined to appear in the dif- 
ferent periods of its existence. Perhaps few 
persons not particularly conversant in the his- 
tory of insects, would imagine that these highly 
brilliant and lively animals, which may be seen 
flying with such strength and rapidity round 
tlie meadows, and pursuing the smaller insects 
with the velocity of a haw'k, had once been in- 
habitants of the water, and that tliey had re- 
sidefl for a very long space of time in that ele- 
ment before they assumed their flying form, 
or the libelliiliB there are abont sixty clilTerent 
spedt-s. both notive and exotic. 

Liberty, in its most general signifleation, 
is said to bc^ a power to do as one thinks fit: 
unless restraineci by the law of the land : ana 
it is well observed, thdt human nature is ever 
an advocate for this liberty ; it being the gift of 
God to man in his creation. It is upon that 
account the laws of England in all cases favour 
liberty. According^ to Montesquien, liberty 
consists principally in not being compelled to 
do*any thing which the law does not require : 
because we are governed by civil laws, ana 
therefore we arc free, living under those 
laws. 

The absolute rights of man, consideTed as a 
free agent, endowed with discernment to know 
good horn evil, and with power of choosing 
those measures which appear to him to be most 
desirable, are usually summed up iu one ^neral 
appellation, and denominated the natural liber- 
ty of mankind. This natural liberty consists 
properly in a power of acting as one thinks fit, 
without any restraint or coiitroul, unless by the 
law of nature ; being a right inherent in us by 
birth, and one of the gifts of God to man at his 
creation, when he' endowed him with the fa- 
cility of free will. 

But every man, wlien he enters into society, 
gives up a part of his natural liberty, as the 
price of so valuable a purchase; and in con- 
sideration of receiving the advantages of mu- 
tual commerce, obliges him.self to conform to 
those laws which tlie community has thought 
proper to establish. This species of legal 
obedience is infinitely more desirable than that 
wild and savage liberty, which is sacrificed to 
obtain it. For no man, who considers a mo- 
ment, would wish to retain the absolute and 
uncoritrouled power of doing whatever he 
pleases; the consequence of which is, that 
every other man would niso have tlie same 
power ; and then there would be no security 
to individuals in auy of the enjoyments of life. 

Political or civil liberty, therefore, which 
is (hat of a member of society, is no ether than 
natural liberty, so far restrained by human laws, 
and no further, as is necessary and expedient 
for the {general advantege of the public. 

Political liberty is distinguished by Mr. 
Christian from civil liberty, and he defines it 
to be the security with which, from the con- 
stitution, form, and nature of the established 
government, the subjects enjoy civil liberty. 
No ideas, continues he, are more distinct than 
those of civil and political liberty. Yet ,they 
are generally confounded ; and the latter can 
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not jet claim an appropriate name. The 
l^raed judge (Black stone; uses political and 
civil liberty indiscriminately ; but it would 
perhaps be convenient uniformly to use those 
terms in tlic respective senses here suggested, 
or to have some fixed specific dcrfniiiinrifions 
for ideas which, in their natures, are so widely 
didcrent. The lust species of liberty has most 
engaged the nitention of nrankirid, and par- 
ticularly of (he people of England. The]|)eople 
of England have a firm reliance that tins civil 
liberty is secured to them under the constitu- 
tion of the gov ernmout. 

LfBEUTUS, in Jloman antiquity, n person 
who from being a slave, had obtained his free- 
dom. The diflereuco between the liberti and 
libertirii was this : tlie libi'rti were such as 
hud been arfually made free thcinselvrs, ^nd 
the libertini were the children of .such persons. 

JilBllA, the balnncCf in astronomy, one of 
th.e twelve signs of the zodiac, the sixth in 
order ; so called becaiLse when the sun enters 
it, the days and nights are eipial, ns if weighed 
in a bnlaiicp. 

LimiARY, an edifice or apartment de.s- 
tined for holding a considerable nnniber of 
books placed regularly on uhelves ; or, the 
books tnem.sclves .'edged in it. ' 

The first who erected a library at Athens 
was the tyrant Pisistrutus, which was trans- 

{ )orted by Xerxes into Persia, and aflorwards 
iroiight back b\ Seleurua Nicanor to Athens. 
Plutarch says, that under Eiiiucnes there was a 
library at Pergarnus tliat contained 200,000 
books. That of Ptolemy Pinlndelpliiis, ac- 
cording to A. Gellius, contained 700,000, which 
were all burnt by Caesar’s soldiers. Ckm.stantine 
and his successors erected a inagnificient one 
at Constantinople, which in the eiglith century 
contained 300,000 volumes, and among the rest 
one in w'hich the Iliad and Odyssey were writ- 
ten in letters of gold, on the guts of a serpent; 
but this library was burnt by order of Leo 
Isaurus. The most celebrated libraries of 
ancient Rome were the Ulpian and the Pala- 
tine, and in modern Rome, tliat of the Vatican. 
The foundation of the Vatican library was laid 
by Pope Nicholas, in the year 1450 ; it was af- 
tertvards destroyed in the sacking of Rome, by 
the constable of Bourbon, and restored bv Pojie 
Sixtus V. One of the most complete libraries 
in Europe, is that e'.’‘*cled by Co.suio de Medi- 
cis } though it is now exceeded by that of the 
French Kiug, which was begun by Francis I. 
HUgrueuted by Gaplinal Richelieu, and com- 
pleted by M. Colbert. I'lie Empeior’s library 
at Vienna, according to Lambcciiis, consists of 
80,000 volumes, and 1.5,940 curious med.ds. 
The Rodleum library at Os.l'rd exceeds that 
of any university in I'iUrope, and even those of 
any of the sovereigns of Europe, except those 
of the Emt»eror.s of France and Germany, 
which r»Tc each of them older by a hundred 
years. It was first opened in IfiO'i, and has 
since been incrca.s(‘d by a great number of 
benefactors ; indeed the Modicean library, that 
of Bessorion at Veni<5?, and those just men- 
tioned, exceed it in Greek manuscripts, but 
it outdoes them all in oriental manuscripts; 
and as to {irinted books, the Ambrosian at 
Milan, andthaf of Wok^buttle, are two of the 
most famous, and yet both are inferior to the 
Bmfh'ian. The Colton library consists wholly 
of mariuscripto, particularly such as relate to 


the histoiyand antiauities of England; which, 
as (hey are now bound, make about 100^ 
volnme.s. 

In Edinburgh (here is a good library belong- 
ing to ihc^ 1 niversity, well furnished with books 
wliicli are kept in good order, and cloistered 
up with wire doors, that uone but the Keeper 
can open. There is also a noble library of 
books and manuscripts belonging to the gentle- 
men of (he law. 

LIBRATION, in astronomy, an apparent 
irregularity of the moon's motion, whereby she 
seems to libratc about her axis, sometimes 
from the east to the west, and now and then 
from the west to the east ; so that the parts in 
the western limb or margin of the moon some- 
times recede from the centre of the disk, and 
sometimes move towards it, by which nieans 
(hey become alternately visible and invisible to 
the inhabitants of the earth. ' 

LiBiiATiON (f the earth, is sometimes use^ 
to denote the parallelism of tlie earth’s axis, 
in every part of its orbit round the sun. 

LICENCE, in law, an authority given to a* 
person to do some lawful act. 

A licence is a personal power, and therefore 
cannot be tr(*]y[isferred to another. If the per- 
son l)ceii.sed abuse the power given him, in that 
case he becomes a trespasser. 

LICHEN, Vverwort, a genus of the natural 
order of algie, in tlie cryptogamia class of 
plants. The male receptacle is roundish, 
somewhat plain and shining. In (he female 
the leaves have a farina or mealy substance 
scattered over them. There are about 2J& 
species, all found in Britain. Among the most 
remarkable are the following 

L. rucella, or orchall, as an article of com- 
merce, is of great importance, being extremely 
valuable for dying wool or silk any shade of 
purple or crimson. L. tmphnlodes will dye 
wool of a brown reddish colour, or a dull but 
durable crimson, paler and more lasting than 
that of orchall. L. JslancUcus is used by the 
Icelanders in their broth ; they also dry it, and 
make it into bread, &c. 

Lichen, in medicine, a tetter or rinfjtrorm, 
a cutaneous disease, defined by Dr. Wilinn, 
*'an extensive eruption of papilla? ofiectiiig 
adults, connected with internal disorder usually 
f'-riiiinatiiig in scurf, recurrent, not contagious.’’ 
^.'lic Doctor has mentioned live varieties. 

LIEUTENANT, an ofliccr who stippKe.*; 
tin place, and discharges fheofiice of a sujiericr 
in his absence. Of these, some are civil, as 
the lords-lieutenants of kingdoms, and the 
lords-lieutenants of counties ; and others arc 
iniliLjrv, as the lienlenant-geperal, lieutenant- 
general of the artillery, lieutenant-colonel, 
lieutenant of artillery of the Tower, lieutenants 
of horse, foot, ships ot war, &c. 

Lieutenant, ford of Ireland, is properly 
a viceroy, fi!nd has all ti:e state and grandeur 
of a king of England, eiccept being served 
upon the knee, lie has the power of making 
war and peace, of bestowing all the offices 
under the government, of dubbing knight, and 
of pardoning all crimes except nigh treason ; 
he also calls and prorogues the parliament, but 
no bill can pass without the royal assent. He 
is assisted m his, government by a privy-coun- 
cil ; and, on liis leaving the kingdom, he ap- 
points the lords of the regency, who govern 
in his absence. 
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- Lieutenants, lords of counties, nre officers 
w]io, upon any inva*>i')n or rebellion, have 
power to rai.se the militia, and to give com- 
missions to colonels and oilier officers, to arm 
and form them into regiments, troops, and 
comp»tiies. Under the hirds-lieutenants are 
deputy- lieutenant'* wlio have (he same power ; 
tliese are -chosen by the lord.s-lieiitenants 
out of the principal gentlemen of each county, 
and presented to the king for his appiohation. 

Lieptenant general, is an officer next in 
rank to the general ; in battle, he c(>intiiand.s 
one of the wings ; in a march, a deiachinent, 
or a flying-camp; also a qu irter, at a siege, or 
one of llie attacks, wlien it is his day of duty. 

Libuten \nt of a ship of war, the ofliocr 
next in rank and power to the captain ; of 
these there are several in a large siii}!, who 
take precedence according to the dates of 
tiieir first commi.ssions. 

JjIFiil-ANNUiTiEs. See Annuities. 

Lii'C-estatbs are of two kinds, .such ns 
• are created bv the act of the parties, or such as 
are created by the operation of the law, ns 
eslhtf-s by courtesy or d«iwpr. 2 Rl.ick. 120. 

F'states for li(e, created by deed or grant, are, 
where a lea.sii is made of lands or tenements to 
n man, to bold for the term of bi.s own life, or 
for that o( another person, or for more lives 
than one; in any of which cases, he is called 
tenant for life ; only when he holds the estate 
by the life of another, he is usually termed 
tenant pniirauter vie, for another's lile. 

LKIAMIINT. See Anato.my. 
LrUATURE. See Surgeky. 

LICIJIT. See OPTIC.S. 

Light, instantaneous. An apjinratus of n 
very simple constriietion has reeently been of- 
fered to the public, which may be said to be free 
from all those obieCfions to which the various 
contri\’anre.s hitherto invented for tliis purpo.se 
are more or les.s liable. 'Die fire-boxes, al> 
though ccriainlv superior to the pliospliorns 
boxes, are very liable to be out of order, both 
by their iinhihing moisture from the atrno.spherc, 
and the dispersion of the acid ; but in ilie newly 
invented instantaneous light np)>aratus no kind 
of inconvenience or danger can occur, exccjit 
by the iriost inexcnsahle negligence. 

The following is a description of this ii.sefiil 
instrnnieut, as fitted ii{> in its simplest form by 
Mr. Uardeti, operative chemist. London * A 
and U, tig. 1, plate XXVII, are two glass ve.s- 
sels fitted together by grinding the upper one 
at the neck, wiiieli is open at the top and 
fiirni.shed w'itJi a perforated stopper, to prevent 
tlie spilling of tlie acid, and also to pi rmit the 
free entrance and escu^ie of atmospheric air. 
The lower extremity oi this vc.ssel terminates 
in an open tube wliieli reaches nearly to the 
bottom of the vessel B. The vessel B is pro- 
vided with a side opening, to which are at- 
tached a brass cap with a sto])-cock and jet, 
and also a small iminnveuble cup fixed to a wire, 
which slides in. a collar fixed upon tlie stoji- 
coek ; the use erf this collar is to afford the 
means of adjusting (he cup at diflereiit distances 
Irom the orifice of the jet, wliich will occasion- 
ally become necessary, A (be qiiauf ity of gas in 
tile uppanitus varies, us little experience will 
best teach the art of this ndfiistment. 

of the vessel A carries a cy- 
linder of zinc, a p which is supported by a piece 
ol cork fitti'd to the extremity of the tube 


7b cAargo and u§o the apparaiuM, Fill Ifc* 
lower glass B up to the part ^gmrked bv the 
dotted dine with dilote'd sulphuric acid (made 
by mixing togetlier, in a atone-ware jog, one 
ounce, by«mea8ure, of snlphiiric acid, sp. gr. 
1850, with a wine pint of water), and connect 
the upper one witn it, as represented in the 
figure, closing at the same time the stop-cock 
y ; gas will now begin to be formed, in oonse* 
qiience of the action of the acid upon the meta, 
a e, which surrounds the glass tube a h, and 
will occupy the lower part of the vessel B, 
causing flie liquid to ascend into A, until one 
surface of the liquid appears near the part 
shewn bv the elliptical line, and the other at a 
level with the bottom of the metallic cylinder 
a e. In this state the apparatus is ready for 
us#. 

Jf the stop-cock y be now opened, a stream 
of gas will issue from the orifice of the jet c ; and 
fulling into the cup d (which contains a frajg- 
iiicnt or two of spongv platina for igniting the 
gas), will quickly be kindled, and burn with a 
pale lambent flame, at which u piece of paper 
or a wax taper may instantly be lighted : the 
cock is then to be closed. If the experi- 
mrnt of thus inflaming portions of the gas be 
frequently and quickly repealed, a pari of the 
liquid, which had been raised into A by the 
elasticity of the gas produced in B, will be 
found to have again descended, and this quan- 
tity will be equal to that of the gas which ^s 
escaped by the jet c ; but as the liquid which 
ha.s in this manner de.scended into the lower 
vessel will come into contact with a portion of 
the iiietillin cylinder, a new portion of gas will 
speedily he ])roduced, and occasion the return 
of a corie.spoiu]ing portion of liquid into the 
iipfier ve.sse]. In this manner the instrument 
will continue to repleni.sb it-self, and will never 
cea.se to furnish a regular and steady supply of 
gas until the whole of the acid rupior becomek 
saturated with metal, and can dis-solve no more, 
or until all tiic metal be dissolved ; neither of 
these circumstances however can happen for a 
considerable time, even with frequent and daily 
use. It may be proper to mention, that tlie 
cup fil, wliicn contains the igniting substance, 
should always, when not in use, be carefully 
closed by its cover, so as to prevent the con- 
tact of moisture or particles of dust ; but if, by 
any accident, it should acquire damp, and lose 
the pow IT of inflaming the gas, it may gcnerajly 
be re.stored by heating it upon the blade of a 
knife ov'er tlie^ clear flame ^f a candle, or still 
better over that of a spirit lamp; if this does 
not succeed, it must be rejected, and a fresh 
portion from the small vial substituted in its 
place. 

Afler long and continued use, the small ftri- 
flee ofthc jet c will be liable to become partially 
closed up, by the action of (he burning gas, or 
the accidental accession of particles of dust ; 
but this may be remedied in a moment, by un- 
screwing the jet and passing through it a tine 
sewing needle, as slievwi in the enlarged sketch 
of the jet, fig. 2. 

Licht Ji'Ofn plants. In Sweden a very cu- 
rious phenoinciia has been observed on certain 
flowers by M. Haggem, lecturer on natural his- 
tory. One evening he {perceived a faint flash 
of light repeatedly dart Irbm a marigold. Sur- 
prised at the api)earance, he resolved to ex- 
amine it with attention ; and, to be assured it 
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jms nor d«ceptioii of the eye, he placed a man 
nrar him, to make a signal at the moment when 
he observed the Hglit. They both saw it con- 
stantly at the same moment The light was 
most brilliant on marigolda of antorange or 
flame colour; but scarcely visible on pale 
ones. To discover whether some little insects 
or phosphoric worms might not be the cause of 
this apuearnnee, the flowers were carefully ex- 
aralnen, even with a microscope, without any 
such thing being found. From the rapidity of 
the flash, and other circnmstances> it may be 
inferred that there is something of electricity 
in tills phenomenon. 

LJGHTFOOTrA, a genus of the class and 
order polygamia dioerea. The calyx is four- 
leaved ; cor. none j fein. and her. stigma ses- 
sile ; berry nmhilicated. There are three 
species, shrubs of (he E. Indies. 

LIGIIT-housb, a building erected upon a 
cape or promontory on the sea-coast, or upon 
some rock in the sen, and having on its top in 
the night-time a great light formed by lamps, 
constantly (Attended by some careful person, so 
as to he seen at a great distance from fhe land. 
It is nsed to direct the shipiiing on the coast, 
that might otherwise run n-shore, or steer -an 
improper course, when the darkness ot the 
niglit and the unrertainty of currents, &.e. might 
render their situation with regard to the shore 
extremely doubtful. 

tilGHTNINti, the name given to those ex- 
plosions of ele'-tricity that take place in the at- 
mosphere during a tluiuder-stonn. See El£C- 
TRICITY. 

LIGHTS : stopping lights of any house is a 
nuisance, for wdiich an artion will lie, if the 
house is an ancient house, and the lights ancient 
lights : but stopping a prospect is not, being 
only matter of delight, not ol necessity. 

LIGUSTICIJM, lovfTffp; a genus of thedi- 
gynia order, in the pentandria class of plants ; 
and in fhe mi turn I method rankinf[ under flic 
4.5th order, umhellata'. I’here are eight speeie-s, 
of v.'hirh the most remarkable are, the levisti- 
rum, or common, and the Scoliciini, or Scots, 
iovage. The first is o native of the Appenine 
mountains in Italy. The second is a nati\e of 
Scotland, and grows near the sea in various 
p.'irts ofthe country. 

LIGLSTIll/M, prirp^ a genus of the mo- 
nogyiiia order, in the dinndria class of plant*< ; 
nnd in the natural method ranking under the 
'i-Jth order, sepiariw. Of the common there 
are two varieties, the deciduous and the « ver- 
gveeii. They arc hardy plants, rising from ten 
to fifteen feet high. They are easily propagated 
by seed, layers, suckers, or cut flngs. They are 
used for making hedges, 'i'in' purple colour 
upon canls is prepared from the hernc^. The 
leaves are bittiT and slightly a.stringeiit. Oxen, 
goats, and sheep, eattlie plant ; horses refuse it. 

LIKE, in geometry. Sec. denotes the same 
with similar. 

LILAC, in botany, a genus of trees, other- 
wi.se called syringa. S-'e Syrinoa. 

, LI LAI'S, the minenl Li;i'idolitk. 

LILICJM, the HI?/; a genus of the monogy- 
nia order, in the hexandria chiss of plants , and 
in the natural method ranking under the 10th 
nri|i-r, coronariie. The co'^dla is licxapetalous, 
und caiiipamilated ; the capsules connected by 
•ni.ill eancelialcd hairs. There are eleven 
species ; all of them Ijiilbous-rooted, herbareoii.s. 


flowery perennials, rising^ with erect dnniiRl 
stalks three or four feet high, finished with 
long narrow leaves, and terminated by fine 
clusters 6f bell-shaped, hexapetalous flowers 
of great beauty. 

LIMAK, the s^, or naked snail; a genus 
of insects belonging to the order of vermes 
mollusca. The l^dy is oblong, fitted for crawl- 
ing, with a kind of muscular coat on the upper 
part, an#the belly is plain. They have tour 
tentacnla, or horns, situated above the mouth, 
which they extend or retract at pleasure. This 
reptile is always destitute of shell ; but besides 
that, its skin is more clammy, and of a greater 
consistency, than that of the snail : the black 
naked slug has a furrowed cloak, almost as 
thick and as hard as leather, under which it 
withdraws its head as within a shell. There 
are eight species, distinguished entirely by their 
colour ; as the black shiff, the white slug, the 
reddish slug, the ash-coloiired slug, &c. The 
black slug is hermaphrmlite. A black slug, 
powdered over with snuft*, salt, or sugar, falls in- • 
to convulsions, easts forth all its foam, and 


dies. 

LIME, one of those eartlily substances, 
which exist in every part of the known world. 
It is found purest in lime-stone, marble and 
chalk. None of these sub.stances are lime, but 
are capable of becoming so by burning in a 
wliite heat. Pure lime is of a white colour, 
moderately hard, but easily reduced to a pow- 
der. If water be poured on newly-burnt lime, 
it swells and falls to pieces, and is soon re- 
duced to a \ery fine powder. In the mean time 
so much lieat is produced, that part of the water 
flies off in vapour. If.llie quantity of lime 
slacked be great, the heat produced is sufficient 
to set fire to combustibles. In this mamier, 
vessels loaded with lime have sometimes been 
burnt. When great quantities of lime are 
slacked iu a dark place, not only heat but light 
also is emitted, ns Mr. Pelletier has observed. 
When slacked lime is weighed, it is found to 
be heavier than it was before. This additional 
weight is owing to the combination of part of 
the water with the lime. The smell perceived 
during the slacking of lime is owing to a part of 
tlufl earth being elevated along with the vapour 
of the water ; as evidently appears from thi.s 
circumstance, that vegetable blues exposed to 
this v.^poiir ore converted to green. Limestone 
and chalk, thoiigh they are capable of being 
coil'* erted into lime by burning, possess hardly 
any of I lie properties' of tliatactivj substance. 
They are tasteless, scarcely soluble in water, 
and d. not perceptibly act on animal bodies. ^ 

Lime is not acted on by light, neither does it 
cunihine with oxygen. Sulphur and phosphorus 
are the only simple combustibles with which it 

unites. , . . n i- mi 

Lime does not combine with alkalis. The 
affinities of lime arc arraiigcd.by Bergiuann in 
flie following order 


Oxalic acid 

Sulphuric 

Tartaric 

Succinic ^ 

Phosphoric 

Saclactic 

Nitric ^ 

Muriatic 

Suberic 

Fliiorir 


Arsenic 

Lactic 

Citric ^ 

Benzoic 

Sulphurous 

Acetic 

Boracic 

Carbonic 

Piussic 
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Qnicklimef in the act of becoming mild, 
prepares soluble out of insoluble matter.^ It is 
upon this circumstance that the operation of 
lime in the preparation for wheat crops de- 
pends ; and its efficacy in fertilizing peats, and 
in briifipng into a state of cultivation all soils 
abounding in hard roots or dry fibres, or inert 
vegetable matter. 

The solution of the question, whetlier quick- 
lime ought to be ^pued to a soil^ depends 
upon the quantity ofinert vegetable mutter diat 
it contains. Ine solution of the question, 
whether marie, mild lime, or powdered lime- 
stone, ought to be applied, depends upon the 
quandty of calcareous matter already in the 
soil. All soils are improved by mild lime, and 
ultimately by quicklime, which do not effer- 
vesce with acids ; and sands more than clays. 

When a soil, deficient in calcureuiis matter, 
coutaius much sohAle vegetable manure, the 
application of c^nicklime should always be 
avoided, as it either tends to decompose the 
soluble matters by uniting to their caronii and 
oxygen so as to become mild lime, or it com- 
bines with the soluble mutters, and forms com- 
pounds having less attraction for water than 
the pure vegetable substance. 

llie case is the same with respect to most 
animal manures ; but the operation of the lime 
is different in different cases, and depends 
upon the nature of the animal matter. Lime 
forms a kind of insoluble soap with oily mat- 
ters, and then gradually decomposes tliem by 
separating from them oxygen and carbon. It 
combines likewise with the animal acids, and 
probably assists ♦heir decomposition by ab- 
stracting carbonaceous matter I'roin (liem enm- 
biued with oxygen ; aiid conseqiiently it must 
render them less nutritive. It tends to dimi- 
nish likewise the nutritive powers of albiimeD 
from the same causes ; and always destroys, 
to a certain extent, the efiicaey of animal ma- 
nures, cither by combining with certain of their 
elements, or by giving to them new arrange- 
ments. Lime should never be applied with 
animal manures, unless they are too rich, or for 
the purpose of preventing noxious eilluvia. It 
is injurious fgurhen mixed with any common 
dung, and tends to render the extractive mat- 
ter insoluble. 

In those cases in which fi‘rnientafion is use- 
ful to produce nutriment from vegetable snh- 
tunces, lime is always efficacious, ns with tan- 
ners’ bark. 

There are two modes in whidi lime«acts as 
a cement : in its combination with water, and 
in its combination witli carbonic acid. 

Whe.i quicklime is rapidly made into a paste 
with water, it soon loses its sotluess, and the 
water and the lime form together a solid cohe- 
rent mass, which consists of one part of water 
to three^ parts of lime. When hydrate of lime, 
whilst it is cousolidatitig, is mixed with red 
oxide of iron, alumina, or silica, the mixture 
becomes harder, and more coherent than when 
lime alone is used ; and it appears (hat this is 
owing to A certain degree of chemical attrac- 
tion between hydrate offline and these bodies; 
and they render it less liable to decompose by 
the action of the carbonic acid in the air, and 
less soluble in water. • 

The basis of all cements that are used for 
works which are to be covered with water, 

•isf be formed from hydrate of lime ; and the 


lime made from impure limestones answers thie 
purpose very well. Puzzolana is««iMnposed prin 
cipally of silica, alumina, and oxide of iron ; and 
it is used mixed with lime to form cements ii»- 
tended to .bo employed under water. Mr. 
Smeaton, in the construction of the Eddystone 
light-house, used a cement composed of equal 
parts by weight of slacked lime and puzzolana. 
Pu/zolanu is a decomposed lava. 

Tarras, which was formerly imported in 
considerable quantities from Holland, is a mere 
decomposed basalt: two parts of slacked lime 
and one part of tarras form the principal part 
of the mortar used in the great dykes'of Hol- 
land. Substances which will answer all the 
ends of puzzolana and tarras are ubandant in 
the llritisji Islands. An excellent red tarras 
roup be procured in abundance from the Giant’s 
Causeway ; and decomposing basalt is abundant 
in many parts of iScotlunu, and also in tlie 
northern districts of England in which coal is 
found. 

Parker’s cement, and cements of the same 
kind HKide at the aliiiii works of Lord Dundas, 
and Lord Mulgrave, are mixtures of calcined 
ferruginous, siliceous, and aluminous matter, 
wi|h hydrate of lime. See Ge\1£nt. 

The cements which act by combining with 
carbonic acid, or the common mortars, are 
made by mixing together slacked lime and 
sand. These mortars at first solidify as by* 
drutes, and are slowly converted into carbo- 
nate of lime by the action of the carbonic acid 
of tile air. Mr. Tennant found that a mortar 
of this kind, in three years and a quarter, had 
regained G3 per cent, of the carbonic acid gas, 
which constitutes tlie definite proportion of 
carbonate of lime. The rubbish of mortar from 
houses ow^e.sitspo\ver to benefit lands principally 
to the carbonate of lime it contains, ana the 
sand ill it ; and its state of cohesion renders it 
particularly fitted to improve clayey soils. The 
iinrdncss of tlie mortar in \ery old buildini^s, 
depends upon the perfect conversion of all its 
parts into carbonate of lime. The purest lime- 
stones arc the best adapted for making this 
kind of mortar : the magnesian limestones make 
excellent water cemciiLs, but act with too little 
energy upon carbonic acid gas to make good 
comriion mortar. 

The Homans, according to Pliny, made 
their be.st mortar a year before it was aseil ; 
so (hat it was partially combined with carbonic 
acid gns.q liefore it was employed. 

Ill burning lime tiiere are some particular 
precautions required for the different kinds of 
limestones. In general, one bushel of coal is 
sufficient to make four or five bushels of lime. 
The magnesian limestone requires less fuel 
than the common limestone. In all cases in 
which a limestone containing much ulumiaous 
or siliceous earth is burnt, great care should be 
takeu to prevent the fire fronv becoming too 
intense ; tor such lime easily vitrifies, in con- 
sequence of the affinity of fimr for silica and 
alumina. And as in sqpie places there are no 
other limestones than such as contoin other 
eartlis, it is important to attend to (his circum- 
stance. A moderately ^ood lime may be made 
lit a low red heat ; but it will melt into a glass 
at a white heat. In limekilns for burning such 
lime, there should be always a damper. 

In general, when limestones are not magne- 
sittu, their purity will be indicated by their 
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losfl of weijrht ia buniing' ; tlie more they lose, merchant and merchant, it must be saed tor 
the liir^f^r 18 tlie quantity of calcareous matter like any other debt ; and if all the articles are 
(hey contain. The inapesian limestones con- on one side, the account is not taken cut of the 
Inin more carbonic acid than the common lime- statute. An acknowledgment of the debt pre- 
stones ; and all of (hem lose more than half vents the operation of (he statnte of limitations, 
their weight by calcination. ^ and also a payment n^n account : but as it is 

Lime-kilns, are buildings in which limestone convenient that suits soould not be delayed so 
is converted into lime by the operation of long that \ ouchnrs cannot be produced, settle- 
heat. ments should regularly be enforced. A writ also 

Limestone, is the native indurated carbonate may be sued out to save the statute of liinita^ 
of lime ; it is usually more or less bluish from tion, as it is called, and though never sued, yet 
tlie presence of iron ; and of a granulated if it is regularly entered, and continued upou 
fracture. ^ the record, the suit may^ be effectually pro- 

LTMET, in a restrained sense, is used by seciited long after, and being commenced with- 
tiiat hematic ians for a determinate qnantitv to in time, the action may be maintained out. 
whic-h a variable one continually approaches. This is in' conscience rather a mode of evading 
In algebra, the term limits is applied to two the statute. 


quantities, one of which is greater, amk'the 
other less, than another quantity. 

LI1MTTA.TION, a certain time prescribed 
by statnte, within which an action most bo 
liroiight. The time of limitation is twofold ; 
first in writs, by divers acts of parliaments; 
secondly to make a title to any inheritatice, 
and that is by the common law. 

Liniitution on penal statutes. All actions, 
suits, bills, indie*ments, or informations, (for 
any forfeiture limited to the king, his heirs or 
successors only, shall be brought witliin two 
years after the olfence committed, and not 
after; and all actions, &c. except the statutes 
of till ige, the benefit and suit whereof is or 
shall he by the said statute limited to the king, 
bis heirs, or successors, shall be brought by any 
person that may lawfully sue for the same, 
within one j^oar next after the oflence com- 
mitted ; and in default of such pursuit, then the 
same shall be brought for the king’s majesty, 
liis heirs or successors, any time within the two 
years, after that year is ended : and it is pro- 
vided, that where a shorter time is limited by 
any penal statute, the proscoutioq must be 
wifhiii that time. 

All actions of trespass, of assault, batteiy, 
wounding, imprisonment, or any of them, are 
to be commenced within four years next after 
the cause of such actions or suits, and not after. 
AH actions of trespass, qvare clausitm frctjii ; 
all actions of trespass, detinue, trover, and re- 
plevin ; nil actions »!f account, and upon the 
case, (other than sr.i h accounts as concern the 
trade of merchandise between merchant and 
merchant ;) all .ictions of debt, grounded upou 
any Imding, or ('ontract without speciality, 
(th-d is, not being HL»y deed or under seal ;) all 
actions of debt for arrearages of rent; iind all 
actions of assault, menace, battery, wounding, 
and iinprisonmejit, shall be, <‘OTnmeiiced within 
the lime ami limitation as fullowctii, and not 
after: that is to say, the said actions upon the 
case (other than for slander,) and the said ac- 
tions for occoiint, and the said actions for tres- 
pass, debt, detinue, and replevin, and the said 
action for trespass qtmre clausttm fregii, with- 
in six years alter the cause of such uctiuii. In 
all these slaiiites there- is an exception in rela- 
tion to infants, Imiaties, and femes coverts, 
allowing them u further time after they are in a 
sit.ialion which enables them to sue. As to 
tlie exception with rg.jgpcct to morciiants* ac- 
counts, It extends to actions on accounts cur- 
rent only, in which tlie giving credit on one 
side is an acknowbdgmeiit of the debt on tlie 
otlicr; but when the account is st?tlled between 


LIMNING, the art of pabting in water 
colours, in contradistinction to painting which 
is done in oil colours. See Paintiho. 

LTMODOllUM, a genus of tlie gynandrla 
diandria class of plants, the flower of which 
consists of five oblong petals, and'tlie nectariiini 
hollow, and foniied of u single leaf: the fruit 
is a columnar unilocular capsule, containing a 
great number of very small seeds. There are 
thirteen species, bulbs of America, &c. 

LIMONIA, a genus of the decandria mo- 
nogynia class and order. There arc seven 
species, trees of the East Indies, See. 

LIMOSELLA, a genus of tlie didyuatiiia 
angiospermia class of plants : the flower con- 
sists of one erect petal, divided into five seg- 
ments ; fruit is an unilocular capsule, with a 
great many seeds. Two species, annuals of 
the Cape. 

LINCONTA, a genus of the class and order 
pentandria digynia. There is one species, a 
shrub of the Cape. 

LINDERA, a genus of the class and order 
hexandriu motingynia. There is one sjiecies, 
a shrub of Japan. 

LINDERNTA, a genus of the class and 
order didynamia angiospermia. There are 
three species, annuals of America. 

LINE, in geometry, a quantity extending in 
length only, without any breadth or tliickness. 
It is formed by the flux or motian of a point. 
See Fluxion and Geometry. 

Lines, considered as to tlieir positions, are 
either parallel, perpendicular, or oblique, fho 
( onstriiciion and properties whereof see under 
Parallel, See. 

Lines, in perspective, are, 1, Geometrical 
line, which is a right line drawn in any manner 
on the geometrical plane. 3. Terrestrial line, 
or '’indamentalline, is aright line wherein the 
gporaetrical plane, and that of tlic picture or 
draught, intersect one another. 

Lint, of direction on the earth’s axis, in the 
Pythagorean system of astronomy, (he line 
connecting the two poLs of the ecliptic and of 
tlie equator, when ioey are projected on the 
plane of the former. 

Line of direction. See Mechanics. 

Line of gravitatiop of any heavy body, a 
line drawn through its centre of gravity, and 
according to which it tends downwards. 

Lines on the plain scale, are the line of 
chords, Ime of sines, line of tangents, line of 
secants, line of semitangents, line of leagues ; 
the construction and application of which see 
nnrler tlie words Scale, Sailing, &c. 
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LfNks OD Gunter's scale. See Ouni'ERS LIONCELLES, in heraldry, a term need 
Scale. for several lions borne in the . same court of 


Lines, in fortihcation, are those of approach, 
rnpilal, defence, circumvaliution, cdntravalla- 
tion of^e base, &c. 

To Line a work, signifles to strengthen a 
rampart with a iirni wail : or fo encompass a 
parapet or moat with good turf, &c. 

Link, in the art of war, is anderstood of the 
disposition of an army, ranged in order of 
buttle, with the front extended ns far as may 
be, that it may not be flanked. 

Link of battlet is also understood of the 
disposition of n fleet on tlic day of eugage- 
iiient. 

Ship of the Line, a vessel large enough to be 
drawn up in the line, and to l>ave a place in a 
sea-fight. 

Line, also denotes a French measure, con- 
taining the twelfth part of an inch, or the hun- 
dred and forty-fourth part of a foot. 

LINEAR UMBERS in mathematics, such as 
have relation to length only : such is a iiuniher 
which represents one side of a plane figure. 

Linear problem, that which may be solved 
geometrically, by the intersection of two right 
lilies. 

LINEN, in commerce, n well known kind 
of cloth, chiefly made of flax. 

LINO. Sec Oadus. 

LINNidilA, a genus of the class and order 
didynamia angiospermia. The cal. is double ; 
the cor. bell-shaped ; the berry dry, three- 
celled. There is one species, an herb of 
Sweden. 

LINNET. See Fringimja. 

LINSEED, the seed of the plant liniim. See 
IjInum. 

LlNSPfNS, in the military art, small pins 
of iron, which kec^p the wheel of a cannon or 
waggon on the axle-tree, to keep the wheel 
from falling ofl'. 

lilNSTOCK, in the military art, a wooden 
stair, about three feet byig, iip»)n one en*| of 
which is a piece of iron which divides in two, 
turning from one another, having each a place 
fo receive a match, and a screw to keep it fast. 
I'lie other end is pointed, and shod with iron, 
to stick in the ground. It is used by gunners 
to light tlie. port-flre at, with which the guns 
are fired. 

LINT, Unum, from the flux of which linen is 
made. 

In surgery, the term lint denotes the scrap- 
ings of linen used iu dressing wounds, and 
made up in various forms, as 'tents, dossils, 
pledgets, &r. 

LINUM, ill botany, jUmj a genus of the 
pentandria pentagynia class and order, natural 
order of gniinales. Essential character : — 
calyx flve-leaved ; petals five ; capsule ten- 
valved, leu-celled ; seeds solitary. There are 
twenty-five species. The several species of 
flax me mostly herbaceous, some are fruticose, 
or woody at boftoin ; two are shrubby, and 
one arboreous ; leaves geiiorallv nlternafe ; 
flowers solitary and axillary ;Vorolla conimoiily 
blue, sometimes fading to white,, and in some 
yellow. Flax is found wild in ma^ parts of 
Kiirupe, in corn fields ; in»Eugland% is, per- 
haps, doubtful w'iietlier it be aboriginal. It is 
common in tbe western counties, not only in 
coni-ficlds, but in pastures aud on downs. 

LION. See Felis. 


arms. 

LIP, hare, n disorder in which the upper lip 
i? in a manner slit or divided, so as to resemble 
the upper lip of a hare, whence the name. 

LIPPIA, a genus of the didynamia ^ro- 
nospermia class .and order. The cal. is four- 
tootJied ; the caps, one-celled, three-valved, 
two-.seeded ; seen one, two-celled. There are 
five spi-cies, shrubs of America. 
LIQUEFACTION. See Fluidity. 

LIQUOR of flints. Alkalis have a pow’er- 
fiil action on silica : they combine in different 
proportions ; two or three parts of potash, with 
one of fiitica, give a compound, which is de- 
liipiescent in the air, and soluble in water. 
Tiihi was formerly distinguished by the name 
of llfpior of flints, but it is now denominated 
silicated alkali. 

LIQUORICE. Sec Glycirrtiiza. 

LIRIODENDRON, the tulip tree, a genua 
of the polygynia order, in the polyandriu class 
of plants; and in the natural method ranking 
under the 52tl order, coadunatm. The calyx is 
triphyllons ; there are nine petals ; and the 
si^ds imbricated in such a manner as to form a 
rone. There are two species, viz. L. tulipi- 
fera. common tulip tree ; and L. lillifera ; the 
former is a native of North America, where it 
is a tree of the first magnitude, and is generally 
known in all the English settlements by the 
name of poplar. 

LIST, in coimiierre, (he border of cloth or 
stuff, serving not only to shew their quality, 
but to preserve them from being torn in the 
operation of fulling, dyeing, &c. List i.s used 
for a variety of pnrpo.ses, but chiefly by gardeners 
for securing their wnll-tree.s. 

LITA, a genus of the class and order pen- 
fandria inonogynia. There arc two species, 
lierbs of Guiana. 

liffEHARY property. Authors, it should 
seem had, by the common lavy, the sole and 
exeliisiv e copyright remaining in themselves or 
their assigns in perpetuity, after having printed 
and puldished their conipo.sitions. This, as a 
comniun law right, was strangely questioned by 
some of our juilges, who studied special plead- 
ing more than common sense. But by statute 
8 Anne, c. 10, it is .secured to them for fourteen 
years, from the day of publishing; and after the 
end of fonrfeen years, the sole rigid of printing 
or dis-po.sji(g of copies, shall return to tlie authors, 
if then living, for other fourteen years. This 
statute, it has been held, restrains the right of 
the author and liis assigns to the fourteen or the 
twenty-eight years, whatever it might have been 
at the common law. A penalty on each sheet 
found in the possession of a party pirating a 
work, is inflicted by the statute, 9, Anno, c. 19; 
and, in order to entitle the plaintiff to recover 
tliis penalty, the book must have been entered 
at Stationers’ Hall. But an author whose w'ork 
has been pirated, may mnintain an action for 
damages merely witiiBiit haviiu; so entered his 
book. When an author transfers all his right 
or interest in a publication to another, and hap- 
pens to survive the first fourteen years, the 
second term will result to his assignee, and nut 
to himself. 

LITHARGE, an oxiile of leafd. See Lead. 
LITHIA. A new alkali. It was discovered 
by M. Arfred'«on, a young chemist of great 
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merit, employeil in tlie laboratory of M. Ber- 
zelius. ft was found in a niineml from the 
mine of Uten in Sweden, called petalile by M. 
D’Andrada, who first distinguished it. Sir H. 
Davy demonstrated by voltaic electricity, that 
the basis of this alkali is a metal, to which the 
name of lithium has been given. 

Lithia may be obtained by fusing petalite 
with potash, dissolving the whole in muriatic 
acid, evaporating to dryness, and digesting in 
alcohol. The muriate of lithia being very 
soluble ill that fluid, is taken up, while tlie other 
salts reiiiairi. By a second evaporation and 
solution in alcohol, it is obtained perfectly pure. 
The muriate is itself a salt very characteristic 
of the alkali. It may easily be decomposed by 
carbonate of silver; and the carbonate ^iiis 

I irocured, when treated with lime, yields pure 
illiin. Caustic lithia has a veiy sharp burning 
taste. It destroys the cuticle of the tongue like 
potash. It does not dissolve with great facility 
in water, and appears not to be much more 
soluble in hot than in cold water. In this re- 
spect it has an analo|ry to lime. Heat is 
evolved during it^ solution in water. When 
exposed to the air it does not attract moisture, 
but absorbs carbonic acid, and becomes opaqile. 
When exposed for an hour to a white heat in 
a covered platinum crucible, its bulk does not 
appear to be diminished ; but it has absorbed a 
quantity of carbonic acid. 

IjITHIC-rtciV. Thid was discovered about 
the year 1776 by Scheele, in analyzing human 
calculi, of many of which it constitutes the 
greater part, and of some, particularly that 
which resembles wood in appearance, it forms 
almost the whole. It is likewise present in 
human urine, and in that of the camel ; and Dr. 
Pearson found it in those arthritic concretions 
commonly called chalkstones, which Mr. Ten- 
imnt has since coiitiruned. It is often called 
uric acid. 

The following are the results of Scheele’s 
experiments on calculi, which were found to 
consist almost wholly of this arid. 1. Dilute 
sulphuric acid produced no eflect on the cal- 
culus, but tlie coricentiated dissolved it; and 
the solution, distilled to dryness, left a black 
coal, giving otf siilphnrons acid fumes. 2. The 
muriatic acid, either d 'luted or concentrated, 
had no eflect on it even with ebullition. 3. 
Dilute nitric acid attacked it cold ; and with 
the assistance of heat produced an eflervescence 
and red vapour, ciybonic acid was evoKed, 
and the calculus was entirely dissolved. The 
solution was acid, even when saturated with 
the calculus, and gave a beautiful red colour to 
the skin in half an hour after it was applied ; 
when evaporated, it became of a blood-red, but 
the colour was destroyed by adding a drop of 
acid : it did imt precipitate muriate of barytes, 
or metallic solutions, even with the addition of 
nn alkali ; alkalis rendered it more yellow, and 
if superabundant, changed it by a strong digesi- 


of copper green, nitrate of silver grey, super- 
oxygenated muriate of mercury, and solutions 
ol lead and zinc, white. “Xiuie water produced 
in the nitric solution a white precipitato, which 
dissolved in the nitric and muriatic acids with- 
out eflervescence, and without destroying their 
acidity. Oxalic acid did not precipitate ik 


4 Carbonate of potash did not dissolve it, either 
cold or hot, bnt a solution of perfectly pure 
potash dissolved it even cold. The solution 
was rellov^ ; sweetish to the taste ; precipitated 
by all the acids, even the carbonic ; ^id not 
render lime water turbid; decomposed and 
precipitated solution of iron brown, of copper 
grey, of silver black, of zinc, mercury, and lead, 
white ; and exhaled a smell of ammonia. Si 
About 200 parts of lime water dissolved the 
calculus by digestion, and lost its acrid taste. 
The solution was partly precipitated by acids. 
G. t*ure water dissolved it entirely, but it was 
necessary to boil for some time 360 parts with 
one of the calculus in powder. This solution 
reddened tincture of litmus, did not render 
lime water turbid, and on cooling deposited in 
small crystals almost the whole of wnat it had 
taken up. 7. Seventy-two grains distilled in a 
small glass retort over an open Are, and gra- 
dually brought to a red heat, produced water 
of ammonia miv'd with a little animal oil, and 
a brown sublimate, weighing 28 grains, and 12 
grains of coal remained, which preserved its 
black colour on red-hot iron in the open air. 

LITHOMARGB,in<niineralogy. is a species 
of the clay genus, and divided by Werner and 
others into two sub-species, viz. the friable and 
the indurated. Friable lithomarge or rock- 
marrow is white and massive ; it occurs like- 
wise ns a mist, and di.sseminated. Its lustre 
is feebly glimmering, is generally coherent, 
feels greasy, and adheres to the tongue. It is 
found in large quantities in the Saxon tin veins. 
Indurated lithomarge is commonly white, but 
with many varieties of colour. It is found in 
many parts of Germany, and occurs in veins 
of porpiiyry, gneiss, and serpentine. 

Lithotomy, in snrgeiy, the operation by 
which a calculus is removed from tne bladder. 

^ LI'fM US, in chemistry, a substance, the 
tincture of which is extremely useful, as a test 
of the presence of an acid or alkali. All acids 
and salts, with an j^ccess of acid, change the 
natural violet purple of litmus to red ; when 
reddened by an acid, the blue is restored by an 
alkali. 

LITURGY, a name given to those set forms 
of prayer which have been generally used in 
tt’.e Christian church. Of these there are not a 
fe>v ascribed to the apostles and fathers, but 
they are almost universally allowed to be 
spurious. 

LfV ER, in anatomy, a very large viscus, of a 
red colour, situated iu the rignt hypochondriiim, 
and 'crving for the secretion of tne bile or gall. 
See Anatomy. 

LIVERY, in matters of dress ond eqoipap^e, 
a certain colour and form of dress by which 
noblemen and gentlemen choose to distin- 
goish their servants. 

Livery qf seisin, vk delivery of possession of 
lauds, tenements, or other corporeal thing tfor 
of things incorporeal there can be no seisin) to 
one tliat has right. 

Livery of seisin must be on the land in the 
presence of two witnesses, and was anciently 
used to give publicity to gifts or transfers of 
land. K is now necessary, in order to com- 
plete a Teoflment,. and to make good a lease 
for life or grant of the freehold to comOi^ce 
at a future day. See Estate, Lease. Where 
there is laud and a house, it must be made in 
the house that being the principal 
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LIVERYMEN, of London, are a number 
of men chosen from amon^ the freemen of each 
compan;^. Out of this body the common coun> 
cil, MeriflT, and other superior officer’s for the 
government of the city are elected, and they 
alone Irave the privilege of giving their votes 
for members of parliament ; from which the 
rest of the citizens are excluded. 

LIVES, or insurance of Lives. See IN- 

suuwcK, and Life. 

LIZARD. SeeLACERTA. 

LOAD, or Lode, in mining, a word used, 
especially in the tin-mines, for any regular vein 
or course, whether metallic or not ; but most 
commonly load means a metallic vein. 
LOAMS. See Agriculture. 

LOANS, in political croiiomy, sums of 
money, generally of large amount, borrowed 
IVom individuals or public bodies, for tlie ser- 
vice of tlie state. They are either compulsory, 
in which case they may be more properly term- 
ed requisitions ; or voluntary, w|^ich is the only 
inode that can be frequently resorted to with 
ad\antagc. Loans are sometimes furnished by 

| >iil)lic companies as a consideration tor pecii- 
iar pi ivileges secured to (hem ; but are much 
more commonly advanced by individuals on a 
oeriaiu.interest being allowed for the use of the 
money, either for n term of years, or until the 
principal shall be repaid. 

The practice of oorrowing money, for de- 
fraying part of the extraordinary expences in 
time of' w^ar, had been adopted in other coun- 
tries long before it was introduced into Great 
Britain - but it has been carried to a far greater 
extent here than in any other state : and the 
facility with which the government has been 
<‘nnbled to raise tlie largest sums, has arisen 
entirely from the strict punctuality with which 
it has constintly made, good all pecuniary en- 
pigements. The chancellor of tne excheqaer 
is the oHicer who usually conducts negociations 
of this kind on the part of the government, and 
the agreement is, afterward confirmed by par- 
liament. 

LOBE, in anatomy, any fleshy protuberant 
part, as the lobes of the lungs, lobes of the 
ears, &c. 

LOCAL, in law, something fixed to the free- 
hold, or tied to a certain place ; thus, real ac- 
tions arc local, since they must be brought in 
the country where they lie, and local customs 
are those peculiar to certain countries and 
places. 

Local pro/j/em, among mathematicians, such 
a one as is capable of an infinite number of 
different suliitions, by reason that the point 
which is to resolve the problem may be indif- 
ferently taken witliin a certain extent. 

LOCK, n well-known instrument, and reck- 
oned the masterpiece in smithery ; a great deal 
of art and delicacy being required in contrt\'- 
ing and varying the wards, springs, holts, &c. 
and adjusting tliem to the places wliere they are 
to be used, and to the' various occasions of 
using them. From the various structure of 
locks, accommodated to their different inten- 
tions, they acquire various names, 'lliose 
placed on outer doors are called stock-locks ; 
those on chamber doors, spring locks ; those 
tin trunks, trunk-locks, padlocks, &c. Of these 
the*spring-lock is the most considerable, both 
lor its frequency and the curiosity of its struc- 
ture. 


A treatise upon this subject has bean pnb- 
lished by Mr. Joseph Bramah, w^ begins witn 
observing, that the principle on \^icli all i'qcils 
depend, is the application of a lever to ai. in- 
terior bolt, by means of a communication fro- 1 
withoot ; so that, by means of the latter, the 
lever acts upon the bolt, and moves in such a 
manner as to secure the lid or door from being 
opened by any pull or push from without. The 
security of locks in general, therefore, depends 
on the number of impediments we can interpose 
betwixt the lever (the key) and the ^It which 
sernres the door and these impediments are 
v/eli known by tlie name of wards, (he num^pr 
and intricucy of which alone are supposed to 
distinguish a good lock from a bad one. If 
these wards, however, do not in an effectual 
manher preclude the access of all other in- 
struments besides the proper key, it i.i still pos- 
sible fora mechanic of equal skill with the lock- 
maker to open it without the key, and thus to 
elude the labour of the other. ^ As nothing 
(says Mr. Bramah) can he more opposite in 
principle to fixed wards than a lock which de- 
rives its properties from the motion of all its 
parti, I determined that the construction of 
su^i a lock should be the subject of my ex- 
periment.” In tlie prosecution of this experi- 
ment, he hud the satisfaction to find that the 
least perfect of all his models full^ ascertained 
the truth and certainty of his principle. The 
exclusion of wards made it necessary to ent off 
all communication between the key and the 
bolt ; as the same passage which fin a lock 
simply constructed) would admit the key, might 
give admission likewise to other instruments. 
The office, therefore, which in other locks is 
rfornied by the extreme point of the key, is 
re assigned to a lever, which cannot ap- 
proach the bolt till every part of the lock bus 
undergone a change of position. 

Lock, or, Wier, in inland navigations, the 
general name for all those works of wood or 
stone, made to confine and raise the water of 
a river. But the term lock is more particularly 
appropriated to express a kind of canal inclosed 
behveen two gates ; the upper called by work- 
men the sluice-gate, and tne lower culled (he 
flood-gate. These serve in artificial navigations 
to confine the water, and render the passage of 
boahi easy in passing up nnd down the stream. 

LOCUS geomch'icus, denotes a line by 
which a local or indeterminate problem is 
solved. 

A locns is a line, any ^oiut of which may 
equally solve an indeterminate problem. Thns, 
if a right line suffice for the construction of the 
equator, it is called locus ad rectum. If a cir- 
cle, loeus ad circuhtm : if a parabola, locus ad 
paraholnm: if an ellipsis, locus ad ellipsin: 
nnd so of the rest of the conic sections. 
LOCUST. See Gryllus. 

LODGMENT, in military affairs, is a w'orc 
raised with earth, gabions, fascines, woolpucks, 
or mantelets, to cover the besiegers from tlie 
enemy’s fire, and to prei^'ent their losing a place 
which they have gamed, and are resolved, if 
possible, to keep. 

LOG, in naval affairs, is a flat piece of wood 
shaped somewhat like a flounder, with a niece 
of lead fastened to its hottoin, wiiicli makes it 
stand or swim upright in Uie water. To this 
log is fastened a long line, called the log- line ; 
and (his is commonly divided into certain 
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fl^nops fiftv feet in length hy knotd, which are 
pieces of knotted twine inrceved between (he 
strands of the line ; wliich eliew, by means of 
a lialf-niinnte glass, liow many of these spaces 
or knots are niii out in half a minute. ^ They 
commonly begin to be eoimted at the distance 
of about 10 fathoms or 60 feet from the log ; so 
that the log, when it is hoven overboard, may 
be out of tne eddy of the sliip’s wake before 
they begin to count ; and for the ready dis- 
covery of this point of coininennement, there is 
commonly fastened at it u red rng. 

The log being thus prepared, and lioven over 
h<m I'd from tlie poop, and the line veered out 
by die licl|i of a reel, ns fast as the ship sails 
from it, will shew how far the ship has run 
in a given time, and consequently her rate of 
sailing. Hence it is evident, that ns the 'dis- 
tance of the knots bears the same proportion to 
o mile as half a minute does to an hour, what- 
ever number of knots the ship runs in half a 
minute, the same number of miles she will run 
in an hour. 

Log-board, a tabic generally divided into 
five columns, in the first of which is entered 
the hour of the day ; in the second the course 
steered ; in the tl ird the number of knots B.in 
off the reel each lime of heavinij the log ; in the 
fourth, from what point the wind blows; and 
in the fifth, observations on the w'cather, varia- 
tion of the compass, &c. 

Log-book, a book ruled in columns like the 
log-board, into which the account on the log- 
board is transcribed every day at noon. 

LOGARITHMS are numbers so contrived 
and adiiptcd to other numbers, that the sums 
and differences of the former shall correspond 
to, and shew the products and quotients of the 
.alter. 

Or, more generally, logarithms are the nu- 
merical exponents of ratios ; or a series of iimii- 
bers ill aritlimetical progression, answering to 
another series of numbers in geometrical pro- 
gression. Thus, 

0, 1,2, 3, 4, 5, Indices, or logarithms. 

1, 2, 4, 8, 16, 32, Geometric progression. 
Or, 

0, 1. 2, 3, 4, .5, Indices, or logarithms. 

1, 3, 9, 27, 81, 243, Geometric progression 
Or, 

0, 1, 2, 3, 4, 5, Ind. orlog. 

1, 10, 100, 1000, 10000, 100000, Geo. pro. 
Where it is evident that the same indices serte 

cquidiy for any geometric series ; and conse- 
quently there may be on endless variety of 
systems of loganthms to tiie same common 
nnmbcrs, by only changing the second term, 

2, 3, or 10, kc. of the geomr-irical series. 

It is also apparent, from the nature of these 
scries, (liat if any two indices be added to- 
gether, tln'ir sum w'ill be the index of that num- 
ber vvliico is equal to the product of the two 
terms, in the geometric progression, to which 
those indices belong. 

Thus, Che indices 2 nnd 3, being added to- 
gether, are 5 ; and Che numbers 4 and 8, or 
the terras corresponding with those indices, 
beingiiiriiiltiplicd together, are =32, which is 
the number answering to the index 5. 

And, in like manwr, ifany^ one index be 
subtracted from another, the diflerence will be 
the index of that number, which is equal to the 


a notient of tlie two terms to which those i*n- 
ices bflong 

Thus the index 6, minus the index 4, is = 2 ; 
and the terms corresponding to those indices 
are 64 and 10, whose quotient is = 4 ; which 
is (he number answering to the index 2.^ 

For the same reason, if the logarithm of any 
number is multiplied by the index of its power, 
the product \> ill be equal to the lug;irithm of 
that power. 

Thus, the index or logarithm of 4, in the 
above series, is 2; and if this number is mul- 
tiplied by 3, the product will be =6; which 
is the logarithm of 64, or the third power 
of 4. 

And if the logarithm of any nnniber is di- 
vided by the index of its root, the quotient will 
be equal to the logarithm of that root. 

Thus, the index or logarithm of 64 is 6 ; and 
if tlii'i number is divided by 2, the quotient will 
be =3; which is the logaritlnii of 8 or the 
stpiiire root of 61. 

The logarithms most convenient for practice 
are such as are adapted to a geometric series, 
increasing in a tenfold proportion, as in the last 
of the above forms, ana are those which are to 
be found, at present, in most of the common 
tables upon this subject. 

The distinguishing mark of this system of 
logiiritlnns is, that tlie index, or logarithm, of 1 
isO; that of 10, I ; that of 1 00, 2: that of 
1000. 3, And in decimals the logarithms 
of 1 is —1 thatof.01,-;-2; that of .001, 3, &c. 

From whence it follows that the logaritlnii 
of any number between 1 and 10 must be 0 
nad some fractional parts, and that of a num- 
ber between 10 and 100 will he one nnd sonic 
fractional parts ; and so on for any number 
whatever. 

And since the integral part of a logarithm is 
always thus readily found, it is usually called 
the index, or characteristic ; and is comiiionly 
omitted in the tables ; being left to be supplied 
by the oiiorator himself, us occasion requires. 

To find the logarithm of any of the natural 
numbers, 1 , 2, 3, 4, &.c. accordiny to the method 
q/* Napier. — Take the geometrical scries, 1, 
10, 100, 1000, 10,000, &c. and apply it to the 
arithmetical series, 1, 2, 3, 4, as logarithms. 
2. Find a geometric mean between 1 nnd 10, 
JO and 100, or any other two af|,iacent terms 
of the series betwixt which the number pro- 
posed lies. 3. Retween the mean, thus foiiiid, 
nnd the nearest extreme, find another geome- 
trical mean, in the same manner; and so on, 
till you have arrived within the proposed limit 
of llie number w Imse logarithm is sought. 4. 
Find ns many arithmetical means, in the same 
order that you found the geometrical ones, and 
the hisi of these w ill be the logarithm answer- 
ing to the number required. 

Examples, Let it be required to Jliid the 
logarithm of 9. 

Here the numbers between wlilcjv 9 lies are 
1 and 10. 

First, then, the log. of 10 is 1 ; and the log. 
1+0 

of 1 is 0, therefore =.5 is the nrithmetico. 

2 

mean, and y' (1 X, 10) = \/.J0 = 3.1622777 = 
geometric mean* whence the lugaiithm of 
3.1622777 is .6 
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Secondly, thelo^r* is ], and the lo|r. of less, and then say. As the difference of these 

two logarithms : the difference of the numbers 


3.162-3777 is .5 ; <!icrefore-^= .76 = arith- 
^ ^ 

inptrM*,'^! mean, and v' (10 X 3.1622777) ZZ 
6.023 1IS2 z: geometric mean: whence the 
log. oi 5.02341.32 is .75. 

Thirdly, the log. of 10 is 1, and tlie log. of 

5.6334132 is .76 ; therefore - .875 = 

nrithmelical mean, and v' (10. X 5.6234132 zz 
7.4989421 zr geometrical mean; whence the 
log. of 7.4989421 is .875. 

(y the meihod of vsiny a table of loganthtns. 

To taking out of a htble the logarithm of any 
number not exceeding 10000, \vc have the da- 
cinial part by inspection: and if to this the 
pro[»er characteristic be aflired, it vriil give the 
complete logarithm required. 

Dut if the number, whoso logarithm is re- 
quired, be above 10000, then find the loga* 
ritbm of the two nearest numbed to it that can 
be found in the table, aud say, as their dif- 
ferenre : the dill'erence of their logarithms 
. . the dilVereiice of the nearest number and 
that whose logarithm Is rerpiired : the dif- 
ference of their logarithms nearly ; and tiii.s 
liiference being added to, or subtracted from, 
the nearest iogariiltm, according as it is greater 
or less than the required one, will give the lo- 
garithm required nearly. 

I'hus, let it be required to find the logarithm 
of 367182. 

The decimal part of .3671 is by tlie table 
5647844 ; and of 3672 is .56490*37 ; 

.-.The 5.367100 is 5.5647844? 

log. of 1 367200 is 5.5649027 5 

Their diff. 100 .0001183 diff. 

Nearest No. 5.367200? 

Given No. } 367182 5 

18 diff. 

Therefore 100 : .0001183 : : 18: .OOGO^lft 
And 5.5649027 — .0000212 =z 5.5648815 = 
logarithm of 367182, nearly. 

If the number consists both of integers and 
fractions, or is entirely fractional, find the de- 
cimal part of the logarithm us if ail its figures 
were integral ; and this, l)eing prefixed to the 
proper clmracterietic, will give tlie logarithm 
required. 

And if tlie given number is n proper fraction, 
subtract the logaritlim of the deiiuriiinator from 
the logarithm of the tiuineratur, and tlie re- 
mainder will be tlie logaritlim sought ; which 
being tiiat of a decimal fraction, must always 
have a negative index. 

And, if it is n mixed number, reduce it to 
nn improper fraction, and find the difference of 
tlie logarithms of the numerator and denomina- 
tor, in the same manner as before. 

In finding tlie number answering to any given 
logarithm, tlie index, if affirmative, will always 
shew how many integral places the re(|uired 
number consists of ; and, if negative, in wliat 
place of decimals tlie first, or significant figure, 
stands ; so that, if the logarithm can he found 
in the table, the number answering to it will 
always be had by inspection.* 

But if the logaritlim cannot be exactly found 
in tlie table, find the next greater, and (he next 


answering to them : : the diRerencc of tne 
given logaritlim, and the nearest tabular loga- 
garithin ; a fourth number: which added to, 
or subtracted from, the natural number an- 
swering to the nearest tabular logarithm, ac- 
cording as tliat logaritlim is less or greater than 
tlie given one, will give the number required 
nearly. 

Thus, let it be required to find the nahiral 
number answering to the logarithm 5.56<^]5. 

The next less and greater logarithms, in the 
table, are 

5.5647844 ? The number 5 .367100 

5.5649027 J answering { 367200 

Thfirdiff .0001183 100 

And 5,56490-37 -- 5.5648815 = 0000212. 
Therefore .0001183 : 100 : : .0000212 : 18 
nearly. 

Whence .367200 — 18 z: 377182 zz num- 
ber required. 

T/ie Use and A))j)lication of Logarithms,— 
Tt is evident, from what lias been said of the 
construction of logarithms, that addition of lo» 
ga^thms, must be the same ^ing as intiUipli- 
cation in common arithmetic ; and subtrac- 
tion in logarithms the same as division ; there- 
fore, in multiplication by logarithms, add the 
logarithms of the multiplicand and multiplier 
together, their sum is the logarithm of the pro- 
duct 

num. logarithms. 
Example, Multiplicand 8.6 0.9294189 

Multiplier 10 1.0000000 

Product - ^ 1.9204189 

And in division, subtract the logarithm of the 
divisor from the logarithm’ of (he dividend, the 
remainder is the logarithm of the quotient 

nnm. logarithms. 
Example, Dividend 9712.8 3.9873444 

Divisor 456 2.6589648 

Quotient 21.3 1..3283796 
To find the Complement of a Logarithm,— 
Begin at the lefl hand, and write down what 
eadi fignre wants of 9, only what the last sig- 
nificant figure wants of 10 ; so tlie complement 
of the logarithm of 456, viz. 2,6580648, is 
7.3410362. 

In the Rule of Tliree. A dd the logarithms of 
the second and third terms together, and from 
the Slim subtract the logariihin of the first, the 
remainder is the logarithm of the fonrth. Or, 
instead of subtracting a logarithm, add its com- 
plement, nnd the result will be the same. 

To raise Powers by Loaarithms, — Multiply 
the lorarithm of the number given, by (he in- 
dex of the power required, the prodiret will be 
the logarithm of the jiower songnt. 

Example, Let the cube of 32 be required by 
logarithms. I'he logarithm of .32 zz 1.^.)].500, 
which multiplied by 3, is 4.5154500, the lo- 
garithm of 32768, the c^be of 3*3. But in rais- 
ing powers, viz. sqnann^, cubing. See, of any 
decimal fraction by logarithms, it must be ob- 
served, that the first significant fignretf^ the 
power be put so many places below the place of 
nnits, as the index ot* its logarithm wanUi o.t* 
10, 1^, &c. multiplied by the index ot tho 
povvff 
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Hit extract the Roots of Powers by Logo- 
rsMmft— Divide the loganthm of the number 
hy the index of the power, the quotient is the 
logarithm of the root sought. 

Thjind Mean Proportionals between any 
two iitfjii6ers.-— Subtract the Jogaritiim of the 
least term from the logarithm of the greatest, 
and divi4e the remainder by a number more by 
one than the number of means desired ; then 
add the quotient to the logarithm of the least 
term (or subtract it from the logarithm of the 
greatest) continually, and it will give the lora- 
kithins of nil the mean proportionals rcqiiirfd. 

Sample. Let three mean proportionals be 
sooght, between 106 and 100. 

Logarithm of 106zi2.02530r>9 
Logarithm of 100=2.0000000 

Divide by 4)0.0253039 (0.0063*261.75 

Log. of the least term 100 added 2.0000000 

Log. of the 1st mean 101.46738462.0063204.75 
Log. of the 2d mean 102.9.3630142.0126.529.5 
Log. of the 3d mean 104.4670483 2.0189794.25 
Log. of the greatest term 106, 2.0253059 

It may be of service to the reader here to sb- 
aerve, that one oi the most valuable works on 
this subject, and wliich is justly held in high 
jrepute, as well for its accuracy as for the extent 
of information it contains, is Dr. Hutton’s Ma- 
thematical Tables. 

LOGIC. Logic is the science which pro- 
fesses to teach the proper application of the 
mental faculties in all deduction.s of reasoning. 

Those, therefore, who hive treated expres.Hly 
oftliis subject, have endeavoured 6rst, to define 
and describe the several faculties and opera- 
tions of the human mind, as perception, judg- 
ment, memory, invention, &c. They next pro- 
ceed to lay down rules for correct rea.soiiing 
and argument. ^ Every act of the judgment they 
term a proposition, and all propositions are 
either affirmative or negative. All que.stions or 
arguments they reduce to syllogisms, that is 
from two axioms or propositions (called terms, 
in the technical language) laid down, they re- 
duce a third or conclusion, and the previous 
propositions they divide into major and minor. 

Thus, let the quest ion be. Whether God is 
an intelligent being? Here the major orprin- 
idpal proposition pVoi.cedj fioni the word intel- 
ligent, and the minor respects God. They 
would then arrange the syllogism as follows : 

Maj. To disposelhings in right and perfect 
order, is the work of an intelligent 
Being : 

Min. But God lias dispo'^ed creation in right 
and perfect order ; . 

Conclusion. Therefore, God is an intelligent 
Being. 

They next class or arrange the difierent kinds 
of syllogisms according to the nature of them. 
Propositions are not only affirmative and nega- 
tive, but they are also particular or universal. 
Hence syllogisms wil! vary not only as the 
major or minor proposition is negative or affir- 
mative bat as either is a universal or particu- 
sir nlnnative, &c. 

Blood and figure words applied by logi- 
cal writers to denote the arrangement of the 
b rms of a sy11ogi.«m. It is done by the of 
the letters A, E, I, O, of which A denotes uni- 


versal affirmative; E, oniveraal negative;!, 
particular affirmative ; and O, particular nega- 
tive. But as it would be difficult to retain la 
the memony the various changes in tiie order of 
these letters, if prefixed to the three parts of a 
syllogism, fourteen artificial words have been 
ibrnied, of three syllables each, containing the 
vowels so to be prefixed in the order of the 
mood to be denoted by each word. The four- 
teen moods are classed under these difierent 
figures, by which terms logicians mean to de- 
note tlie particular situation of tlic''middle term, 
with respect to the major and minor. The first 
figure is distinguished hy the middle term being 
the subject of the major, and predicate of the 
minor proposition, and its four moods are deno- 
ted by the words Barbr/ra,CelnreDt,Darii, Ferio. 
The second figure udiiiits of negative conclu- 
sions only, the major being always universal, . 
and one of the premises negative. Its moods 
are Cesare, C^/rncstres, Fe.9tzno, Jiaroco. And 
in the third figure the middle term is the sub- 
ject of both premises, the minor affirmative, 
and the conclusion, particular. Its moods are 
Darn'ptf, h'ehrptoii, Dksanizs, Datisi, Uocardo, 
Ferzsoii. 

The following are some of the terms in most 
common use in logic. 

Method is analytical or synthetical. Ana- 
lytical tnethod resolves the compound into its 
principles, and the whole into its parts. Syn- 
tlwtical method hegms with me parts, and leads 
to a whole, or it"^ puls together the principles 
and forms a compound. 

Argnmentvm at judicium, an appeal to the 
common sen.se of mankind ; — adjitfem, to their 
faith ; — ad hominem, to the practices or pro- 
fessed principles of the adversary ; — ad pojm- 
lum, an appeal to the people ; — ex concesso, 
when something is proved by means of some 
propo.sition previously conceded at/ pas- 
siones, an appeal to (he passions. 

Certainty or Truth is of several kinds ; 
there is a mathematical certainty, which ad- 
mits of demonstration ; a moral oyrtainty, 
wliich is derived from testimony ; a physical 
certainty, derived from the e\idenec of the sen- 
ses and tlie course of nature ; and a theological 
certainty, founded on the doctrine of the Scrip- 
tures. 

Efudetwe is of dilFcrent kinds ; as the evi- 
dence of sense, founded on the perceptions of 
r.ur senses ; the evidence of intuition, on self- 
evident axioms, r.s, that the whole is greater 
than a part, or, every effect is produced by 
some cause ; the efudence cf reason, founded on 
c'nar and indubitable deductions from well- 
founded premises and doctrines ; and the evi- 
dence of faith, deduced from the testimony of 
others. 

VemonstreUims ', — d priori, is, when the et^ 
feet is proved by reff rring to the caii.se ; — ii 
posteriori, is when the cause is inferred from 
the effects. 

Sophistry is reasoning founded on false pre- 
mises, or an ambiguity of terms. A Sop/usm 
of composition is when we infer that of any 
thing in an aggregate or compounded sense, 
which is only tnie in a divided sense. A Sa^ 
phism of division is when we infer anjr thing in 
a divided sense Which is only true in a conw 
pounded sense. - A Sophism of equtvoeniwm is 
when we use words of an anibiguons or double 
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fteniep and drnw inferences in one sense, of* are osed ^inst the spleen. Tbe tool iit 

which (he .proposition is capable only in the aperient and diuretic. ^ * 

other. LONOEVITV, may be defined ~>the con* 


Peiitio j^incipiit or begging the ^estion, is 
fhe supposition of what is not granted, or a sup- 
posed proof, by stating the qiiestfon in other 
wordfd Reductio ad aosurdum is when 

the truth of a proposition is proved hy showing 
the absurdity of a contrary supposition. 

A false indttction\% when general deductions 
are made from a limited number of experiments , 
or facts. Thefallcuna accidentis is when we 
draw inferences in regard to the nature of a 
thing, from circumstances only teinporary or ac- 
cidental. The Ignorantia efennki is a mistake 
of the question, or when one thing is proved 
instead of another. 

LOGISTICA numeralis, the same \vith al- 
gorithm. See Algorithm. 

LOGISTICAL arithnuitlc^ the doctrine of 
sexagesimal fractions. See Sexagesimals. 

LOOOGRAPHY, a method of printing, in 
which the types, instead of ai|swering only to 
a single letter, are made to correspond to whole 
words. The properties of the logographic art 
are, 1. That the compositor shall have less 
charged upon his memory, than in (he common 
way. 2. it is much less liable lo error. 3. The 
type of each word is as easily laid hold of as 
that of a single letter. 4. The decomposition is 
much more readily performed. 5. No extra- 
ordinary expeiisC|,nor greater number of types, 
is required in the logographic, than in Die com- 
mon metliod of printing. 

LOGWOOD, an article well known in the 
arts, but chiefly used by dyers. The tree which 
produces it is caDed hy Limueus, lueiiiatoxylum 
Cainpechianiim. 

Logwood is so heavy ns to .sink in water, 
hard, compact of a fine grain, cajhdde of being 
lolished, and scarcely susceptible of d(‘cay. 

predominant colour is red, tinged with 
orange, yellow, and black, ft yields its colour 
both to spiritiiou.s and wnterv raenstiua. Al- 
cohol extracts it mure readily and copiously 
tiian w^r. The colour of its dje is a fine 
red, inclining a little to violet or purple, which 
is principally observable in its watery decoc- 
tion. This, left to itself, becomes in time yel- 
lowish, and at length black. Acids turn it 
yellow ; alkalis deepen its colour, and give it a 
purple or violet hue. See DYKr^G. 

LOLIUM, in botany, rag grass, a genus of 
the triandria digyiiia class and order, jiatunil 
order of graminese, or grasses. Essential cha- 
racter ; calyx one-leafed, fixed, many -flowered. 
There are five species. 

LOMENTACE/E, in botany, the name of 
the thirty-third order in Linnceiis’s Fragments 
of a natural method, consisting of plants, many 
of which furnish beautiful dyes, and the peri- 
carpium of which, universally a leguminous 
pod, ctmtains seeds that are farinaceous or 
meally like those of the bean. The cassia, 
wild senna ; heemotoxylon, logwood ; mimosa, 
sensitive plant, &c. are of this order. 

LONCHrriS, spleenwort a genus of the 
oryptogamia filices class of plants, the fruettfi- 
catimis of which are arranged into lunulated 
series, and disposed separately under the sinu- 
ses of the leaves. There are five species. 'Hie 
leaves of this plant are of use*in healing wounds, 
fmd lu preventing inflammations of them : they 


timiance of life beyond the ordinary period of 
duration. The desire of self-preservgtion is 
one of (he first principles of our nature, and has * 
been implanted in ns for the wisest purposes.’ 

While it excites to labour and exertion in 
procuring the means of supporting our mortal 
existence, it reconciles us to bear with patience, 

^ many distresses iind pains, which are in some 
' measure the lot of all. It would be a difficult 
task (o attempt to form a particular set of di- 
rections whicli would be applicable to the va- 
rious constitutions and employments of man- 
kind. But there are general rules, which all 
may follow with safety and advantage; and 
the advice of the celebrated Galep will be found 
adfipted to every situation in which man can 
be placed. • 

“ Consult your reason,” says he, “ and ob- 
serve what agrees and what does oot agree 
with you, that, like wise men, you may adhere 
to the use of such things as conduce to your 
health, and forbear every thing which, by your 
own experience, you find to do you hurt; and 
be assured, that by a diligent observation and 
piactice of this rule, you may enjoy a good 
share of health, and seldom stand in need of 
physic or pliysician.s.” 

LONGIMETRY, the art of measuring 
length!!, both accessible, as roads, &c. and iii- 
accejisible, ns arms of the sea, &c. See Sur- 
veying. 

LONGITUDE o/‘ a s^ar, in a.stroDomy, an 
arch of the ecliptic, intercepted between the be- 
ginning of Aries and (he point ofthe ecliptic cut 
by the star's circle of longitude. See CiHCLE, &c. 

Longitude of a place, in geography, is an 
arch of the equator intercepteii between 
the first meridian, and the meridian pas- 
sing through the proposed place ; which is al- 
ways equal to (he ancle at the pule, formed by 
the first meridian anu Die meridian of the place. 

Longitude, in navigation, the distance of a 
ship or place, east or west, from another, reck- 
oned in degrees of the equator. 

To find the longitude by a Time-Keeper. The 
sun appears to move round Die earth from east 
to west, or to describe 360^, in 24 hours, and 
therefore he appears to move 15'^ in an hour. 

If therefore the meridians of two places riiaki* 
an angle of 16^ With each other, or iftJie two 
Xiluces dilfer 15^ in longitude. Die sun will come 
to the eastern meridian one hour before he comes 
to the western meridian, and Iheiefore when it 
is twelve o’clock at the torim^r place, it is only 
eleven at the latter ; and in general, the diller- 
ence between the tiiiics by Die clock at aiiv two 
places, will be the ditl'erence of their longi- 
tudes, converted into time at the rate of 15^ 
for an hour, (he time ^ the ensterii place being 
the for^vardest. If, therefore, we can teilwhut 
o’clock it is at any two places at Die same in- 
stant of time, we can find the diflerence of Dieir 
longitudes, by allowing 15^ for every hour that 
the clocks difibr. • 

Let, therefore, the timekeeper be well regu- 
lated and set to the time at Greenwich, that 
being tlie place from which we reckon olhr lon- 

f ^i tilde ; then if Die watch nei^er gains nor 
OSes, it will always show the time at Green- 
wich, wherever you may be. 

2F 
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liOXOrrUDINAIi. in general, denoted 
fioniethiiig placed lengthwi.se ; thus .some of Uie 
fibres of the vessels in the hiiiiian body arc 
placed longitudinally, others transversely, or 
across. 

LONICGRA, homy suckle, a genu.s of the 
tnonogynia order, in the jientundria class of 
plants. The corolla is monopetaloiis and irre- 
gular ; the berry poly.spermoiis, bilocular, and 
inferior. There are 19 speeies, of which the 
most remarkable are, L. grat-a, e\er-green^ 
honey-sncklc, is the most heniitiiul : it grows ” 
nutiirtilly in North America: it has strong 
braiK'he.s, covered with a purple bark, which 
are ornamented with lucid green leaves, em- 
bracing the stiilks, and continuing their ver- 
dure nil the year ; the (lowers are produced in 
whorled bnuches at the end of the hranrlies; 
there are frequently two, and sometimes tluee, 
of these bunches rising one out of the other ; 
they are of a bright red on their outside, and 
yellow within, of a .strong aromatic flavour; it 
begins to flower in June, and there is a con- 
stant siUMV’ssion of flowers till the frost puts an 
end to them. 

LOOP, in the sen-language, is a term used 
in vaiioii.s senses ; thus the loof of a ship is that 
part uf her nlofl which lies jnst lietorc tlie 
chest'trec ; hence the guns which lie there are 
called loof-piece.s : keep your loof. signifies, 
keep the ship near to the wind ; to loof into a 
harbour, is to sail into it closo by the wind ; 
loof up, is to keep nearer the wind ; to spring 
the loof, is when a ship that was going laige 
before the wind, is brought close by the wind. 

LOOKING-GLASSES, are nothing but plane 
mirrors of glass ; which being impervious to the 
light, reflect the images of thing.s placed before 
them. 

LOOM, a frame composed of a variety of 
ports, used in all tlie branches of weaving ; for 
a particular description of which see Weaving. 

Loom, in the sea- language : when a ship ap- 
pears big, when seen at a distance, they say 
slie loom.s. 

LOOP, in the iron works, denotes a part 
of a sow, or block of cast iron, broken or 
nelted off from the rest. 

IjOOP holtiS, in a ship, are holes made in the 
coamings of tlie hatches of a ship, and in then 
bulk-heads, to Art.' muskets throiiglv in a cluv 
fight. 

LOPHIUS, Jhhing-frog, tondjish, or seti- 
c&fviV, a genus of the hraiichiostegioiis order of 
fishes, whose head is in size equal to all the 
rest of the body. Tliere are three .‘.pecies, the 
ino.st remarkable of which i.sthe piscatoriiis, or 
common fishing-frog, an inhalutant of the 
British seas. This siiv.'ilar fish grows to a 
large size, some being between four and five 
feet in length ; and Mr. Pennant mentions one 
taken near Scarborough, whose nioiith was a 
yard -vide. The fishermen on that coa.*;l have 
a great regard for Uiis fi.sli, from a supposition 
that it is a great enemy to the dog-nsh ; and 
whenever they take it with (heir lines, set it at 
liberty. 

LORD. Sec Peer. 

LORD'S DAY. All persons not having a 
reasonable excuse, shall resort to their parish 
chnrcii or chapel some congregation of re- 
ligious worship ollow'ed by the toleration act) 
on every Sunday, on pain of puriishment by the 
censures of the church, and of forl'eiting Is to 


the poor for every offence ; to be levied bv tiie 
churchwardens by distress, by warrant or one 
jnstice. The buudred shill not be 'answerable 
for any i^bery committed on the Lard's day 
No carries' slidl travel, or drover drive cattle 
on the Lord's day, under the penalty of 20/. 
No person upon the Lord's day shall swe or 
execute any writ, process, warrant, order, 
judgment, or decree (except in cases of trea- 
son, felony, or breach of the pence), but the 
service thereof shall be void. These, like 
many other laws in the English code, arc now 
entirely disused, or only enforced on a solitary 
individual now and then, to gratify personal 
malice. 

LOTTERY, a game of hazard, in which 
small sums arc adventured for the chance of 
obtaining a larger value, either in money or 
oUier article.'^. Lotteries are formed on various 
plans; hut in general they consist of a certain 
number of tickets, which are drawn at the same 
time, with a corresponding niirnhiT of blanks 
and prizes mixed together, and by which the 
fate of the tickets is determined. 

This species of gaming has been sanctioned 
Iiy the governm»*nts of France, flc'Iund, Great 
Britain, and other coiiutries, as a means of 
raising money for public purposes ; as from the 
contributions being voluntary, it is always 
easier to obtain money in Ibis way than by new 
taxes ; it is, liuwever liable to the serions ob- 
jection, that it tempts many persons to lose 
more thau they can conveniently spare, parti- 
cularly among the lower classes of society, who 
nre led to neglect the gains of honest industry 
for the chance of acquiring sudden riches by a 
prize in the lottery. 

LOUIS, or Knights of St.' Louis, the name 
of a military order in France, instituted by 
Louis XIV. Ill 1693. 

LOUSE. See Pedipulus. 
l.»OXl A, a genus of birds of the order of 
passeres, the di.stingiiishing characters of wliich 
are : the hill is strong, convex above and be- 
low, and very thick at the base ; tbc nostrils 
ore small and round ; the tongue ia as if cut otf 
at the end ; the toes are four, placed three be- 
fore and one behind, excepting one species, 
which has only two toes before and one be- 
hind. The most remarkable are : 

]. 7'he curuirostra, or common cross-hill, is 
about the size of a lark, is kuuwn by the siugu- 
larity of its bill, both mandibles of which curve 
opposite ways and cross each other : the gene- 
ral colour of the plumage in tlie male is of a red- 
lead, inclining to rose-colour ; the wings and tail 
are brown ; the legs black. The female is of a 
green colour, mixed with brown in those parts 
wnere the male ia red. It is found in North 
America and Greenland ; and is said to make 
its iiest in the highest parts of the fir trees, 
fastening it to the branch with the resinous mat- 
ter whidi exudes Tr im the trees. 

2L The coccothrmstes, or haw-finch, is in 
length seven inches. This species is ranked 
among the British birds ; but only visits th<‘se 
kingdoms occasionally, and for the most part in 
winter, and is never known to breed here. It 
is more plentiful in France. It feeds on berries, 
kernels, &c. 

3. The pyrrhula, or bullfinch, is so {generally 
known as almosktoanpersedo description. This 
species is common in moat parts of the continent 
of Europe, and tliroiighout Russia and Siberia, 
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fit which list places it is caught for the table. 
In winter it approaches fpirJens and orchaitlsj 
and has been generally stigmatised for making 
havock among the buds of trees. Ti^ bulilincli 
in its wild state, has only a plain note ; bat 
when ^med, it becomes remarkably docile, 
and may be taught any tone after a pipe, or to 
whistle any notes in tho best manner : it sel> 
dom forgets what it has learned ; and will be- 
come so tame as to come at call, perch on its 
muster’s shoulders, and fat command) go 
Ihrongh a difticiiU musical lesson. They may 
be also taught to speak, and some thus in- 
structed are annually brouglit to London from 
Germnuy. 

4. The cnrdinalist or cardinal grossbeak, is 


latter, grow three at a joint, its stalks are erect, 
and after mowing, immediately ^ringup again 
from the stubble. ^ It is made into hay, in the 
same manner as saintfoin, but should be mowed 
before it flowers. It makes the sweetest and 
most fattening food in the world fur cattle. 

LUCIDA, in astronomy, an appellation given 
to several fixed stars on account of their very 
superior brightness; as the hicida corome, a 
star of the second magnitude in the northern 
crown. 

LUDWIG lA, a genus of the monogynia 
onler, in the tetrandria class of plants, and in 
the natural method ranking under the J 7th or- 
der, calycanthema*. There are four species, 
annuals of the West Indies. 


near eight inches in length. The bill is stout, 
and of a pale-red colour; the irides are hazel; 
the head is greatly crested, (he featliers rising 
up to a point when erect ; round the bill, and 
on the tliroat, the colour is black : the rest of 
the bird of a fire-red. This species is met with 
in several parts of North America, and has at- 
tained the name of Virginia nightingale, from 
the fineness of its soncf, the note of which re- 
sembles that of the uigiitiiigale. 

5. The oetx, or grenadier grossheak, is about 
the size of a house-sparrow. The forehead, 
sides of the head, and chin are black ; the 
breast and belly the same; the wings ore 
brown, with pale edges ; and the rest of the 
body of a beautiful red colour. I'bese birds 
are inhabitants of St. Helena ; they are also in 
plenty at the Cape of Good Hope, where they 
frequent watery places that abound with reeds, 
and among which they are supposed to make 
their nest 

LOZENGK, Lozanck, r/iotnlms, in geome- 
try, a quadrilateral figure, con.sisting of four 
equal ami parallel sides, tw'o of wlio.se opposite 
angles are ariite and the other two olituse ; the 
distance between the two obtuse ones being 
always equal to the length of one side. 

Lozenge, in pharmacy, the same with what 
is otherwise calle^i^rocbe. 

LUCANUS, stag-chaffer^ a genus of insects 
of tlie order coleoptcra ; the generic character 
is, untennsb clavated, with compressed tip, di- 
I ided into lamella: on the inner side ; jaws 
stretclied forwards, exserted, and toouied. 
Tlie priiicinal species is the lucatiii.s cervus, 
commonly known by the name of the .stag- 
bee tie, or stag-chafl'er. It is the largest of all 
the European coleopterous insects, sometimes 
measuring nearly two indies- and a ha'"' * 
length, from the tips of the jaws lo the end f 
the body. Its general colour is a deep chesnut, 
with the thorax and head, which is of u squnri.'ih 
form, of a blacker cast : and the jaws are often 
of a brighter or redder cht'.snul colour than the 
wiug-shells ; the legs and under parts are coal- 
black, aod the wings, which, except during 
flight, ore concealed under the shells, are large 
and of a fine pale yellowish brown. This re- 
markable insect is chiefly found in the neigh- 
bourhood of oak-trees, delighting in the sweet 
exsiidation or honey-dew so frequently observr 
cd on the leaves. 

LUCEHNE, is a plant frequently cultivated 
in the manner of clover. Its leaves, like the 


LUES, among physicians is, in general, used 
for .a disease of any Lind : but in a mure par- 
ticular sense., is reStraiuea to contagions and 
pestilential disen.ses, as the lues venerea. 

LUMBACtO, in medicine, n rhciimalic af- 
fection of the muscles about the loins. 

LUNA, ill astronomy, tlie moon. See 
Moon. 

LUNAR, something belonging to the moon : 
thus w'c say lunar month, lunar year, lunar dial, 
lunar eclipse, &c. 

Lunar caustic, is the old name for nitrate 
of silver, a very powerftd (‘aiistic, much used 
in medicine. It is also called “ lapis iuferna- 
lis,” by surgeons. 

LUNA'ilC. See Idiot. 

LUNATION, the period or time between 
one new moon and another : it is also called 
the synodical month, consisting of 29d. 12li. 
44' 3'^I l-3ds; exceeding tho periodical month 
by 2d. Jill. 0' 65. ' 

LUNE, in mathematics, is a geometrical 
figure, in form of a crescent, terminated by the 
arcs of two circles that intersect each other 
witiiiii. 

LUNGS. See Anatomy, and Pinsio- 
Loev. 

LUPINUS, a genus of the decandria 
order, in the diudelphia class of plants, and in 
the natural method ranking under the 32d or- 
der, pupilionacese. There are ten species, 
chiefly hardy herbaceous flowery annuals, 
rising with upright stalks from one to three of 
four feet liigli, urnainented with digitate or 
Angered leave.s, and tcrniinaied by long wliorled 
spikes of papilionaceous flowers, white, blue, 
yellow, and luse-coloured. 

LUPUS, ill astronomy, a souUiprn constella- 
tion, coiisrstiiig of J9, or, i^ccording to Flam- 
steed, of 21 stars. 

LUSl', ill the sea-langiioge- When a ship 
heels more one way than auother, she is said 
to hate a lust t)iut way 

LUSTRE, in mineralogy, is a term much 
used in modern works of chemistry. The lus- 
tre of niioerals in respi^t of intensity, is of five 
kinds; 1. Snlendent, when in full day-light tho 
lustre can dc seen ut a great distance . 2. 
Shining, when at a distance the reflected light 
is weak: 3. Glistening, when Die lustre is only 
observable at no greateiTdistance than an arm's 
length . 4. Glinmiering, when the surface lield 
near the eye in full duy-light presents anumlier 
of shining points : 5 Dull, when the surface 
2 P 2 
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has no lustre. There ore two kinds of lustre, 
the metallic and common. See Thompson’s 
Chemistby. 

LUTE, a strinj^cd instrument formerly much 
in use ; anciently containing only live rows of 
strings, but to which six, or more, were after' 
wards added. The lute consists of four parts, 
▼iz. the table, the body which has nine or ten 
sides ; the neck, whicli has as many stops nr 
divisions ; and the head, or cross, in which 
screws for turning it are inserted. In playing 
this instrument, the performer strikes tlie strings 
with tlic fingers of the right hand, and regulates 
the sounds with those of the left hand. 

Lum The lutes with which the joinings of 
vessels are closed, are of different kinds, ac- 
cording to the nature of the operations to be 
made, and of the substances to be distilled in 
these vessels. When vapours of watery li- 
quors, and such as are not corrosi^ e, are to he 
contained, it is snificient to surround the joiii' 
ingoftlie receiver to the nose of the alembic, 
or of tile retort, with slips of paper or of linen, 
covered with floijr-{>as(e. 1u such cases also 
slips of wet bladder are very cotiveinently 
used. 

When more penetrating and dissolving ra- 
ponrs are to be contained, a lute is to be ein- 
loyed of quicklime slacked in the air, and 
eaten into a liquid paste with wliitcs of eggs. 
This paste is to be spread upon linen slijis, 
which are to be applied exactly to the joining 
of the vessels. This lute is very convenient, 
easily dries, becomes solid, and siifliciently 
Tinn. Of this lute, vessels may be formed 
hard enough to bear polishing on the wheel. 
Ijastly, when acid and corrosive vapours are 
to be contained, we must then have recourse 
to the lute called fat lute. This lute is made 
by forming into a paste some dried clay finely 
powdered, sifted through a silken scarce, and 
moistened witli water, and then by beating this 
paste well in a mortar with boiled linseed oil, 
that is, oil which has been rendered drying by 
litliarge dissolved in it, and fit for the use of 
painters. 'J’his lute easily takes and retains 
the form gi\en to it. It is generally rolled into 
cylinders of a convenient size. These are to 
be applied, by flattening them to the joinings 
of the vessels, \vhi'*li ought to be perfectly dr-, 
because the moisture would prevent the 
lute from adheiing. When the joinings are well 
closed with this fat lute, the whole is to be 
covered with slips of linen spread with luff 
of lime, and whiN's of eggs, ’fhes'’ slips are 
io be fastened with packthread. The second 
ute is necessary to keep on the flat lute, be- 
cause this latter remains ^oft, and does not be- 
come solid enough to stM-.k on alone. Fine 
porcelain clay, mixed with a solution of borax, 
18 well adapted to irongessels, (he part received 
into an upeiturc being smeared with it. 


LVeOPODTUM. The fine dust of lycopO' 
diuui, or clubinoBs, is properly the seeds of the 
plant, and when diffused or strewed in the air, 
it takes tip; from a candle, and burns off like a 
flash of lightning. It is used in the Loudon 
theatres. t 

LYDIAN stone, in mineralogy, is of a greyish 
black colour, which passes into velvet black ; 
it occurs massive, anu is likewise found in tra- 
pezoidal-shaped rolled pieces, with rounded 
angles ; it is hard, hut not very heavv. This 
iiiiiieral is found near Prague and Carlsbad, in 
Bohemia ; in otiier parts of Germany, and in 
Scotland. Wlien polished it is used as a test 
stone for determining the purity of gold and 
silver ; owing, however, to its gre-it hardness, 
it is less suited fur this purpose than basalt. It 
^kes its name from the circumstance of its be- 
ing first found in the province of Lydia, in Les- 
ser Asia. 

LYING to, in naval affairs, the situation of 
a ship when she is retarded in her course, by 
arranging the Sails in such a manner us to 
counteract each other with nearly equal effort, 
and render the ship almost stationary with re- 
spect to her head-way ; a ship is usually brought 
to bv laying down ber main-top sail aback 
the nelin being put close down to leeward. 
This is jiarticularly practised in a general en- 
gugi'ineiit, when the hostile fleets are drawn up 
ill two linos of battle opposite each other. 
LYMPH, See Anatomy, and Physio 

LOGY. 

JjVNX. See Felts. 

LYllE, lyra, in astronomy, a constellation 
of the northern hemisphere, the riiimher ot 
whose sbirs, in Ptolemy imd Tycho’s cata- 
logues, are only ten, but nineteen in tlie Bri- 
tunnir catalogue. 

Lyre lura, a musical instrument of the 
string kind, much used by the ancients. 

LYRIC. See Poetry. 

LYSIMACHIA, loosestrife, a genus of the 
monogyiiia order, in the pentandria class of 
plants, and in the natural mffiod ranking under 
the 20th order, rotaceie. There are 12 species, 
but only four are commonly cultivated in gar- 
dens. These are hardy herbaeroiis perennials 
and biennials, rising with erect stalks from IS 
inches to two or three feet high, and terminated 
by spikes and clusters of monopi'taloiis, rotated, 
five-parted spreading flowers of white and y el- 
low colours. 

LYTHRUM, pnrple loosestrife, a genus of 
the moling vnia ordrr, in the deerndria class of 
plants, anil in the natural metliod ranking un- 
••cr the 17th orfh^r, culycantliPriia?. There are 
ISspecies, of wfdcb the mos< remnrkabln is, 
the cilicari, or common )jurple loosestrife, 
wit’u oblong leaves, is a native of Britain, and 
grows naturally by the sides of ditches and 
rivers. 
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'|L| the twelilth letter of our alphabet. Aa a 

^ ’ aumeral it stands fur mille a thousand ; 
and wilh^a dash over it, thus M, for a thousand 
times a thousand, or 1,000,900. M. A- ma- 
gi Nter artium; MS. manuscript, and MSS. ma- 
nuscripts. In the prescriptions of physicians, 
M. stands for manipulus, a iiandful ; and some- 
tinies for misce, or mixtiira. 

MAHA, a genus of the triandria order, in 
the di(ei;ia class of plants. 'Phexe is one 
specif s, a tree of the Friendly Islands. 

MABKA, a genus of the murioef in polynn* 
<lria class and order. The calyx is onc-lea\ed ; 

< orolla nono. There arc two species, called 
pipe wood, shnihs of the West Indies. 

MACxARON 1C, or macnronian^ an appella- 
l.tii given to a hnrlescpie kind ol poetry, made 
«i[» <»l a jumble of words of diiferent langiiaites, 
»j;id vv<»rds of the vnl.t'ur tongue latinized. The 
Italians am said to have been the inventors of 
it. The (lermans, French, Spaniards, See. 
have also had their macaronic poets ; nor is 
(3rea( Britain outdone in this respect, as ap- 
j>ears from a (loein by Drummond of Haw- 
thorndeii, called Polemo Middiriia, and which 
bet* ins Unis, 

N>iii])ha‘, colitis liighissiraa montn Fifira, 

8cu VOS I'lttenweuma tenet, sen Crelia crofta, 

&c. 

iVlACVp the second coat of the kernel of the 
iinhncg, is a thin and membranaceous siib- 
staiice, of an oleaginous nature, and a yellow- 
ish c(/loiir, being met with in Hakes of an inch 
fir mom in length, which are dividetl intfi a 
iiiiiltitiide of rainilications. It is of an ex- 
ireiiiely fragrant, aromatic and agreeable fla- 
vour, ami of a pleasant, but acrnl aiid olea- 
gimms taste. See Myristica 
MACERATION, in plianiiaey, is an infu- 
slfni of, or stiakiiig ingrerlients in, water or any 
other tlnid, in order either to soften them, or 
ilraw onl their virtues. 

MACHINE. See Misciianics. 

MACHINERY, in epic and dramatic poetry, 
is when the poet introduces the uile of ma- 
cliiiips, or brings some supernatural being upon 
the stage, in order to sohe; some dilliciilty, or 
<0 pci form some I'xploit out fif the reach of 
niiman power. I’lie nneient dramatic poets 
never made use of machines, unless wheie 
there was an absolute necessity for so doing; 
n hence the precept of Horace, 

Nec Dens intersit, nisi dignus viiidice 
iiodiis — incident.” 

MACK BEL. See Scomber. 
MACROCNEMON, a genus of the class 
liid order pentandria monogynia. The cor. is 
sell-shaped ; the capsule two-celled, two- 
lalved; seeds imbricate. There are three 
species, small trees of the West Indies. 

MACllOPUS, tli'e kan^root in natural his- 
tory, a genus of mammalia of the order Fene. 
(ieneric character: six fmnt teeth in the upper 
jaw. emarginnted; two in the lower, and very 
hmg, sharp, large, and pointing forwards ; five 
grinders on each aide of the upper and under 
jaw, distant from the other, teeth ; fori'-l'^'^^ 


verv short ; hind ones very long ; the female 
witn an abdominal pouch. This is one of the 
most curious of all the animals discovered on 
the continent of New South Wales, where it 
was observed by some of the sailors of Captain 
Coolc in the year 1770. When full grown it 
w'eighs about 150 pounds. Its head somewhat 
resembles that of a deer, but is destitute of 
horns ; its colour is of a pale brow'n ; its length 
from the nose to the tail is between four and 
five feet, and (he length of the tail is about 
three feet. Its general position, when resting, 
is that of standing on its hind feet, on their 
whole extent to the knees, and its fore-teet are 
frequently employed, like those of the squirrel, 
as hands. Tiiry are often, however, laid on 
the ground, and the kanguroo is often seen in 
this posture, feeding. YegeUbles, uti«l par- 
ticularly grass, constitute its only nourishment. 
In its rapid motions, however, the fore-feet are 
wholly useless, and it proceeds by leaping on 
its hind feet, which it will do to the distance of 
foiirtcen or sixteen feet, and with bounds so 
rapid in succession, that it exceeds in swiftness 
a common dog. Kanguroos possess tlie faculty 
of separating at pleausre the two ffont teeth of 
their lower jaw ; and the female is furnished 
with a punch in the abdomen, of extraordinary 
depth, in which are placed two ti*ats. But one 
young one is produced at a time, which, when 
tir.st observed in the pouch, after its birth, is 
scarcely more tlinii an inch in length, hut grows 
to a considerable size in this natural receptacle 
before it qiiils it, and freqiienlly recurs to it for 
warmth ami security after its first dislodgment 
from it. 'f'liis animal is in this striking circum- 
stiince allied to tlie opossum genus, under which 
(Inielin ranks it ; but it dilfers froni the opos- 
sum materially in respect to the structure of 
the teeth. 

MACULAE, in astronomy, are dark spots 
appearing on the luminous surfaces of the sim 
and moon, and even some of the planets. The 
solar macnim are dark spots of an irregular and 
changeable figure, observed in the face of the 
Him. These were first observed in November 
and December of the year 1610, by Oalilco in 
Italy, and Hurriut in England, unknown to, and 
independent of, each other, soon al ter they hud 
made or procured telesj’opes. 

There have been various oh.4crvations made 
of the phenomena of the solar macula*, and 
hypothesis invented for explaining them. 

Many of these macula appear to consist of 
heterogenous parts ; the darker and denser be- 
ing called, by Heveliiis, nuclei, wiiicli are en- 
compassed, as it were, with atmospheres, some- 
what rarer and less obscure; but the figure, 
both of the nuclei and entire niaculue, is vari- 
able. These maculte are often subject to sud- 
den mutations. 

The spots, or macu||C, observable on the 
mo on*s' surface, seem to be only cavities or 
large caverns, on which the sun shining very 
obliquely, and touching only their upper edge 
with his light, the deeper places remain without 
light; but as the siin rises liiglier upon Ux ia 
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tlity receive more light, and the sliadow, or 
vlarlc parla, grow einallcr and shorter, till the 
flun comes at last to shine directly upon them, 
and then the whole cavity will he illuminated : 
hut the dark dusky spots, wliich ronliniie al- 
ways the same, are supiiimed to |'r«»cet*il Irojn a 
kind of matter or soil which reileuts less light 
than that of the otlier regions. 

M A 1)0 Ell, a siiiistanee very extensively 
employed in dyeing, is tlie root of the riibiatinc- 
tonim. Althoiigli mo<lder\vijlgrow both in a stiff 
clayey soil and in sand, it succeeds better in 
a mofh rntcly lieli, soft, and somewhat sandy 
soil : it is cuUivate<l in many of the provinces 
of France, in Alsace, Normandy, and Pro- 
vence: the best of Euro|»ean growth is that 
which comes from Zealand. The best roots 
are about the thickness of a goose (piill, nr at 
most of the little linger ; tliey are semitrans- 
parent, and of a reddish colour : they have a 
strong smell, and the bark is smootii. Tiellut 
ascribes the superiority of the madder which 
comes from the Jjevant to the circumstance of 
its having been dried in tlie open air. The red 
colouring matter of madder may be dissolved 
in alcohol, and on evaporation a residium of a 
deep red is left. Fixed alkali forms in this 
solution a violet, the sulphuric acid a fanm 
coloured, and the sulphate of potash, a fine red 
recip’tate. Precipitate of various sliades may 
e obtained by alum, nitre, chalk, sugar of 
lead, and the muriate of tin. The quantity of 
Huiieous chlorine required to destroy the colour 
01 a decoction of madder, is double what is iie- 
ces.sai'y to destroy that of a decoction of au 
equal weight of lirasil wood. 

Wool w'ould receive from madder only a 
perishable dye, if the colouring particles were 
not fixed by a base, which occusiuns them to 
combine with the stuff more intimately, and 
which in some measure defends them from the 
destructive iiitluence of the air. For this pur- 
pose, the woollen stiifls are first boiled for two 
or three hours w'itli alum and tartar, after which 
they are lellL to diuin; they are then .slightly 
wrung and pnt into a linen bag, and carried 
into a cool place, where they are suffered to 
remain for some days. 

The madder red of eoiiun is distinguished 
into two kinils ; on»"^ is called simple maddei 
red ; the other, which is much hrigliter, i.s 
called Turkey or Adriaiiople red, because it 
comes from the Tjevant, and has seldom been 
equalled in I>rightne8.s nr dui'abilily by our 
artist.s. Ciall.s or sumach dispose tlitvnd and 
cotton t(j receive 'the madder colour, and the 
proper mordant is acetate of aliiriiina. The 
nitrate and muriate of iron as a mordant pro- 
duces a better effect than the sulphate and 
ncetute of the samp metal ; they afford a beau- 
tiful, well saturated violet colour. 

MADREPORA, in natural history, the name 
of a genus of siibiuarine substances, the cha- 
racters of which are, that they are almost of a 
stony hardness, resemhilug the corals, and 
are usually divided into branches, and pervious 
by many hole.s or cavities, which are frequently 
of a stellar figure. In the Linna^an system, 
this is a genus of lithopliyta ; the animal that 
inhabits it is a medp^ ; it comprehends about 
] ‘20 species. 

MAD REPO RITE, a mineral found in the 
x.dley of Ritssbaek, in Salzburg, and so called 


from its external resemblance to madrefKire. Ii 
is found in laige masses, is brittle and mode 
rately heavy« Its component parts are, 
Carbonate of lime 93.00 


Carbonate of magnesia 0..b0 

Carbonate of iron 2.25 

Charcoal 0.50 

Silicu» 4.50 

99,75 
Loss 25 


100 

M A DRIER, in the military art, a long and 
broad plank of wood, used for suppoiting the 
earth in mining and carrying on a sap, and in 
making coffers, caponiers, ga11erie.s, and for 
many other uses at a siege. 

MADRKJAL, in the Italian, Spanisli, and 
French poetry, is a short amorous poem, i;om- 
posed ot a mimlicr of free and unequal verses, 
neither confined to the regularity of a sniinet, 
nor to file point of an epigram, hut ordy con- 
.sistirig of some tender or delicate thought, ex- 
pressed with a beautiful, noble, and elegant 
simplicity. 

MAGAZINE, a place in which store.s are 
kept, or arm.s, amrnimition, provisjons, &c. 
Every fortihed town ought to be furnished witli 
a large magazine, wbicli .should contain store.s 
of all kinds, sufficient to enable the garri.son and 
iiihahiliints to hold out a long siegi*. 

Magazine, p(nv(kr, is that place where the 
pow'iler is kept in very large quantities. Au- 
thors diller greatly both in regard to situation 
and construction ; hut all agree, tliat they ought 
to be arched, and bomb-proof. 

MAGI, or Magians, an ancient religious 
sect in Persia, and otlier Eastern countries, 
who maintained, that there were two prineii»lcs, 
the one the cause of all good, the other the 
can.se of all evil ; and ahomiiiatiiig the adura- 
lion of images, worshipped (Jotl only hj fire, 
which they looked upon as tlie brightest and 
most glorious symbol of Oroiiiasdes, or the 
good God : as darkness is the. truest symbol 
of Arimnnins, or the evil God. Tiiis religion 
was reformed by Zoroaster. The sect .still 
subsists in Persia, under the denomination of 
gaurs. 

MAGIC, originally signified only the know- 
ledge of the more sublime parts of philosophy ; 
but as the magi likewise professed astrology, 
divination, and sorcery, the term magi became 
odioiLS, being ust:d to signify an unlawful dia- 
bolical kind of science, acquired by the assis- 
t mce of the devil and departed souls. 

Natural magic is only the application of na- 
tural philosophy to the production of surpris- 
ing but yet natural effects. The common na- 
tural mnipe, found in books, gives us merely 
some rliitdish and saperslitioiis traditions of 
the sympathies and antipathies of things, or of 
their occult and peculiar properties; which 
are usually intermixed with many trilling ex- 
periments, admired rather for, their disguise 
than for themselves. 

MAGIC lantern. See Optics. 

Magic square, in arithmetic, a square figure 
made up of numbers, so disposed in parallel 
and equal ranks, that the sum.s of encli row, 
taken either perpendicularly, horizontally, or 
diagonally, are equal. 
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The fullowing diagram represents one of 
tliosc Nquares : but the subject is not deserving 
of fUiy serious atfention. 



MAGNA Vhartff, the great cl)artt*r of liber- 
ties, granted in 1215, the 16th \ear of king 
John, and confirmed by E«lwardl. The rea- 
son of its being termed vimjna^QX greats is, 
eiMier because of the excellency of tha laws 
and liberties therein contained ; or because 
there was another charter, called charta ds 
fon'sta, established with it, which was the less 
of the two ; or because it contftined more than 
other charters ; or on account of the wars and 
troubles in the obtaining it, or of the great and 
remarki\l)Ic solemnity in the denouncing ex- 
communications against the infringers of it. 
Magna Charta may be said to derive its origin 
from king Ed\var<l tbe Confessor, who granted 
several liberties and privileges, both civil and 
ecclesiastical, by charter; the same, with some 
others, were also grautevl and confirmed by 
king Henry I, by a celebrated great charter, 
now lost. And his successors, king Stephen, 
king Henry II, and fitiallv, king John, cemfirmed 
or re-enacted the same ; but this last prince vio- 
bititig his charter, the barons took up arms, and 
bis reign ended in blood. — Henry 111, who suc- 
ceeded him, after having procured an itujiiisi- 
iiun to be made by twelve men ii|gea(‘li euiiiity, 
what the liberties of England were in the time 
of Henry I, renewed the great charter granted 
by John, which he several times confirmed, 
and as often broke again ; till in the .‘17lh year 
of his reign he came to Westminster-hall, wliere, 
in the iiresence of the nobility and bishops, with 
lighted candles in their hands, Magna Charta 
was read, the king all the while laying his hand 
nil his breast, and at last solemnly swearing, 
faithfully and inviolably to observe all things 
therein contained, as a man, a Christian, a 
soldier, and a king. Then the bishops extin- 
guis'ied their candles, throwing them on the 
ground, crying, * 'riius let him be extinguished 
uiul stink in Hell, who violates this charter.* 
Magna Charta was thought to be so beneficial 
to the subject, and o law of so great equity in 
comparison with those which were formerly in 
use, that king Henry, for restoring it, had the 
fifteenth penny of all the moveable goods, both 
temporal and spiritual. Sir Edward Coke ob- 
serves, Magna Charta has been above tliirty 
times confirmed. 

MAGNESIA. One of the primitive earths, 
having a metallic basis, called magnesium. It 
has been found native in the state of hydrate. 

Magnesia may be obtained, by pouring into 
a solution of its sulphate, a solution of siibcarbo- 
nate of soda, washing the precipitate, drying it, 
and exposing it to a rea heat It is usnaily 

f irocured in commerce, by acting on magnesian 
irnestone with the impure iiiuriate of magnesia, 
or bittern of the sea-salt manufactories. The 
muriatic acid goes to the lime^ forming a soluble 


salt, and leaves behind the magnesia of both 
the bittern and limestone. Or me bittern ii 
decomposed by a crude siihcarbonate of am- 
nioiiia, obluiiicd from the distillation of bones 
in iron cylinders. Muriate of ammonia and 
subcarbonate of magnesia result The former 
is evaporated to dryness, mixed with chalk and 
sublimed. Subcarbonate of uminonia is thus 
refcovered, witJi which a new quantity of bittern 
may be decomposed ; and tlms in ceaseless 
repetition, forming an elegant and economical 
process: — 100 parts of crystallized Epsom salt, 
require for complete decomposition o6 of sub- 
carbonate of potash, or 44 cfry subcarbonate of 
soda, and yield 16 of pure magnesia after calci- 
nation. 

Magnesia is a white, soft powder. Its spe- 
citic gravity is 2.3 by Kirwaii. It renders the 
syrup of violets, and infusion of red cabbage, 
green, and reddens turmeric. It is infusible, 
except by tiie hydroxygen blowpipe. It ha.s 
scarcely aiiy taste, and no smell. It is nearly 
insoluble in water; but it absorbs a quautitv of 
that liquid with (he production of heat. And 
W'lien it is thntwii down from the sulphate liy a 
caustic alkali, it is combined with W'ater consti- 
tqj:itig a hydrate, which, however, separates at 
a red heat. It contains about one fourth its 
weight of water. 

VVlieii magnesia is exposed^ to the air, it very 
slowly attracts carbonic acid. It combines 
with Hiilphiir, forming a sulphiiret. 

Magnesia is chiclly used us an antacid, pur- 
gative, and lithontnptic in medicine. XV^heii 
incautiously used for a long time, it may pro- 
duce very serious evils. 

Magnesia hydrate of. This mineral was 
found by Dr. llrnce of New York, in snuill 
veins in serpentine at Hoboken, in New Jersey. 
Colour white. Massive. Lustre pearly. Frac- 
ture foliated ofr radiated. Semitransparent in 
tlie mass; transparent in single folia. Soft, 
and somewhat elastic. Adheres slightly to tiie 
tongue. Specific gravity 2.13. Soluble in acids. 
Its constituents are magnesia 70, water 30, 
which approaches to 1 prime equivalent of each. 

MAGNFiSIAN limestone, or Dolomite, a 
species of marble found in tlie Alps, and in 
Icolinkill in Scotland, and also in Nottingham- 
shire and Derbyshire. Its constituents, accord- 
ing to Mr. Tennant, are. 

Magnesia, 20.3 to 20.5. 

Lime, 20.5 to 30.7. 

Carbonic acid, ^ 47.2. 

Clay ami oxide ofiroi^ 0-S. 

MAGNF/I 'ISM. I'hc natural magnet, or 
loadstone, is a hard mineral body of a dark 
brown, or almost black colour, and when 
examined, is found to be an ore of iron. It is 
met with in uiriuus countries, generally in iron 
mines, and of all .sizes and forms. 

It is not precisely known when and by whom 
the directive property of the magnet was di.s- 
covered. The most proliable aeconuts seem 
to prove, tliat it was known early in the 13th 
century;' and that the^ person who first made 
mariners’ compasses, at least in Europe, was 
a Neapolitan of the name of Fluvio, or John 
de Giogn, or Oiova, or Gira. 

'Hie natural loadstone has also the quality of 
coniriiiiDicuting its properties to iron and sled ; 
and when pieces of steel properly prepared are 
tonched, os it is called, by the loadstone they 
are denominated arfificial magnets. 
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These artificial magnets are even capable of 
titling rnnrle more powerful than the iintunil 
ones ; anil as they can be made of any form, 
and are more convenient, they are now univer- 
sally^ used, so that the loadstone or natural mug- 
net is only kept as a 'curiosity. 

All magnets, whether natural or artificial, 
are distinguished from other bwlies by the fol- 
lowing cliaracteristics. 

1. A magnet attracts iron. 

2. When a magnet is placed so as to be at 
liberty to move freely in every direction, its 
ends point towards the poles of the earth, or 
very nearly so ; and each end always points to 
the Hiiiiie pole. This is called the polaritv of 
the magnet ; the ends of the magnet are called 
poles ; and they arc culled north and south 
poles of the magnet, according as they poinkto 
the north or south pole of the earth. When a 
magin^t places itself in this direction, it is said 
to traverse. 

S. When the north pole of one piagnet is 
presented to the south of anothei* magnet, these 
ends allr.'irt each other ; hut if the smitli pole of 
one inagiiel is presented to the suiilii pole of 
another, or the nortli pole of one to the north 
pole of another, these ends will repel each other. 

4. When a magnet is situated so as to be^t 
jiherty to move itself with sullicient freedom, 
its two poles do not lie in a horizontal direc- 
tion, but it generally inclines one of them 
towards the horizon, and of course it elevates 
the other pole above it. This is called the in- 
clination or dipping of the magnet. 

5. Any magnets m.iy, by proper methods, 
be madr to impart those properties to iron or 
steel. 

A plai perpendicular to the ho ^ and 
passing through the poles of a magnet when 
standing in their natural direction, is called the 
magnetic meridian ; and the angle which the 
magnetic meridian makes with the meridian of 
the jilane where the magnet stands, is called 
the declination of the magnet at that place. 

Magnetic Attraction and Tiepulnion, 

When a piece of iron is brought within a 
certain distance of one of the poles of a mag- 
net, it hi attracted by it ; and if the iron is at 
libeily to move, it adheres to the magnet, and 
cannot be separated without some Ibrcc. It 
ajmears at first siglir, that the attraction lies 
only in Oie magnet, but experiment proves this 
attraction to be mutual* the iron attractiuj^ the 
tna|ciiet as much as t^ic magnet attracts the iron. 
Tins attraction is strongest at the poles of a 
magnet, and diminishes iu proportion to the 
distance of any part from the poles, so that in 
the middle between the poles there is no ut- 
tru'tioii. The intensity of the attractiie power 
diminishes also, according to the distance froip 
the magnet. 

As magnetic attraction takes place only be- 
tween poles of difierent names of diifereiit mag- 
nets; consequently magnetic repulsion acts 
otdy between poles of the same name of differ- 
ent magnets. When o^piece of iron is brought 
within a certain distance of a magnet, it be- 
roine.<i, in fact, itself a magnet, hfiving tlie po- 
Iirity, the attractive repulsive properties 
for other iron, &c. Thiw if A B, plaieXXVIIf, 
fig. 1, bean oblong piece of iron, uiid be brought 
near the north i>ole N of the magnet N S, this 
piece of iron while stai ding within the magnet's 


sphere of action, will haie nil the pmpertics 
of a real magnet, and its end A will be found 
to be a south’ pole, while the end B is a north 
pole. Sol]^ iron, when placed within the in 
Ifuence of a magnet, easily acquires these pro- 
perties ; but they last only while the iron 
remains in that situation, and when it' is re 
moved its magnetism vanishes immediately. 
But with iron containing carbon, and ilarticii- 
larly with steel, the cose is very dilfere at ; and 
Jtlie harder the iion or the steel is, the more 

} )ermanent is the. magnetism wiiicli it acquires 
irom the influence of ^ magnet ; but it will be 
in the same prnportiMr more difficult to render 
it magnetic. Neither tiie mainietic attraction 
nor repulsion is in the least diminished, or at 
all affected, by the interposition of any .sort of 
bodies, except iron, or such bodies as contain 
iron. 

The properties of the magnet are not affected 
either by tlie presence or by the absence of uir. 
Heat weakens the power of a magnet, and sub- 
sequent coolingrrestore.s it, but not quite to its 
liirmer degree. A white beat destroys it en- 
tirely, or very iieuily so ; and hence it appears, 
that the pow'ers of magnets must be varyi.ng 
coiitimially. 

The attractive power of a magnet may be 
ron.siderably improved by suspending a weight 
of iron to it by its power of attraction, which 
may be gradually increa.sed ; and also by keep- 
ing it in a proper situation, viz. with its noith 
pole towards the north, and its .soiilli fole, con 
sequcntly, towards tlie south. On the contrary, 
tbi.s power is diminished by an improper sit 
tion, and by keeping too small a piece of iron, 
or no iron at all. appended to it. 

Amongst the natural inagnet.s, the smallest 
generally possess a greater atlruclive power in 
proportion t^ their size than those of a larger 
size. If frequently happens that a natural inag- 
nct, cut off from a larger loadstone, will be 
able to lilt a greater weight of iron than the 
original loadstone itself. A.s both magnetic 
poles together attract a much greater weigM 
than a single pole ; and as the two poles of a 
magnet generally are in opposite parts of its 
surface, in which case it is almost impossible 
to adapt the same piece of iron to lliem both 
at the same time ; therefore it has bt 
monl^ practi.sed to adapt two broad piece.s of 
^'f;^t iron to tlic poles of the stone, and to let 
tli.'in project on one side of the stone ; fur those 
pieces become themselves magnetic while Ihiis 
situated, and to them the piece of iron or weight 
may be easily adapted. Those two pieces of 
iro< are generally fastened upon the stone by 
means of a brass or .silver box. The magnet in 
this ense is said to be armed ; and the two 
pieces of iron are called the armature. 

Fig. 2 represents an armed magnet, where 
A B is the loadstone ; C 1), CD, arc the arma- 
ture, or the two pieces ot soft iron, to the pro- 
jections of which DD the Iron weight F is to 
be applied. The dots £CDCD repre.sent the 
brass box, with a ring at E, by which the 
armed magnet may be suspended. 

Of the Polarity of the Magnet 

Every magnet has a south and north pole, 
which ore at nppqsite ends ; and a line drawn 
from one end to the other, pa.s.ses through the 
centre of the magnet. Here must not be un- 
derstood, that the polarity of a magnet renidea 
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only in two points of its surface : for in rcmuy, 
it is tlie one half of the ina^et tnatis possessed 
of one kind of polarity ; and the other half of 
the other kind of |)olarity ; the poles, then, arc 
those points in which that power is the 
stron^^t. 

It is tlie polarity of the magnet that renders 
it so useful to navigators. When a magnet is 
kept suspended freelv, so that it may turn north 
ami south, the pilot by looking at the position 
of it, can steer his course in any required di> 
rectioii. Although tlie north pole of the mag- 
net in every part of the Wtfld, when suspended, 
points towards the normm parts, and the 
SGiith pole towards the southern parts, yet its 
t mUs seldom point exactly towards the poles 

the earth. The angle in which it deviates 
from due north and sonth, is called the angle of 
declination, or the declination of the magnetic 
needle, or the variation of the compass ; and 
this declination is said to be east or west, 
according as the north pole of the needle is 
eastward or westward of the astronomicul 
incMidian of the plat' This deviation from 
the meridian is not the same % all parts 
of the world, hut is different in different places, * 
rind it is even continually varying in the same 
phicp 

The declination from the meridian, and the 
\iiriatinn of this in different parts of tlie world, 
arc M'ry uncertain, and have hitherto formed a 
gn at impediinent to the improvement of navi- 
gation. I'his how'ever is likely to be in a great 
measure removed, by the successful experi- 
ments of Mr. l^arlow, on the local attraction of 
vessels. When the variation was first observ- 
ed, the north pole of the magnetic needle de- 
elined eastward of the meridian of London ; 
bat it lias since that time been changing conti- 
nually towards the west; so that in the year 
1G57 tlie magnetic needle pointed due north 
and south. At present it declines about 24^° 
westward, but seems to be returning again 
towards the east. Jlefore volcanic eruptions 
and earthquakes, the magnetic needle is often 
.subject to very extraordinary movements. It 
is also agitated before and after the appearance 
of the aurora borealis; a circumstance which 
iiiilicutcfi a near affinity h^itween electricity 
and magnetism. 

Inclination or dip of the magnetic Needle. 

If a needle which is accurately balanced, and 
suspended .so as to turn freely in a vei tical plane, 
is rendered inagnetical, the north pole will be 
depressed, and the south pole elethted above 
t he 'horizon ; this property is called the inclina- 
tion, or dip of the needle, and was dis»ov«5red 
by Robert Norman, about the year 1576. 

Take a globular magnet, or an oblong one, 
like SN, fig. 4; the extremity N of which is 
the nor^ poks. the other citremity S is the 
south pole, and A is its middle or equator; 
place it horizontallv upon a table CD: then 
take another small oolong magnet ns, and sus- 
pend it by means of a fine thread tied to ita 
middle, so as to remain in an horizontal posi- 
tion, when not disturbed by the vicinity of iron. 
Now if the same small magnet, held by the up- 
per part of the thread, be brought just over the 
middle of the large magnet, within two or three 
ir.clics of it, the iormer will turn its south pole 
e, towards the north x'ole, N. of tlie large iom{> 


net , and ita north pole #i, towards tlie south 
pole S of the large one. ' It wtlJ be farther ob- 
served, that the small magnet, whilst kept just 
over the middle A of the large one, will remain 
parallel to it ; but if the small magnet be moved 
a little nearer to one end than to Sie other of tiic 
large magnet, then one of its poles, namely, 
that which is nearest to the contrary pole of the 
large magnet, will be inclined downwards, and 
of course the other pole w'ill be elevated above 
the horizon. If the small magnet be brought 
just opposite to one of the poles of the large 
niagnet, it will turn the contrary pole towards 
it, and will place itself in the same straight line 
with the axis of tlie large magnet 

7h ecmmumcaie the magnetic virtue, 

'I'hcre are various metiiods of giving the mag- 
netic property to .steel or iron. Take a bar of iron 
three or four feet long, and hold it in a vertical 
po.sition, you will find that the bar is magnetic. 
If the bar be inverted, polarity will be instantly 
reversed: the extremity which is now lowest, 
will be found to be a north pole, and the other 
extremity will be a south pole. 

Hars of iron that have stood in a perpeiidicu- 
laj position, are generally tbund to be mugne- 
tical, as fire-irons, bars of window's, kc. If a 
long niece of hard iron is made red-hot, and 
then left to cool in the direction of the rnagne- 
tical line, it becomes magrietical. Striking an 
iron bar with a hammer, or rubbing it with a 
file, while held in this direction, likewi.se ren- 
ders it inagnetical. An electric shock produces 
the same effect; and lightning often renders 
iron magnetic. A magnet cannot conmuinicnte a 
degree of magnetism stronger than that which it- 
self posses.ses ; but two or more magnet.**, joined 
together, may communicate a greater pow'er to 
apiece of steel, tliun cither of them possesses 
singly. 

1. Place two magnetic bars. A, B, fig. 5, in 
a line with the north end of one, opposed to 
the south end of the other ; but at such a dis- 
tance from each other, that the magnet to be 
touched may rest with its nortli end on the 
south end ol A, and vice versa, then apply the 
north end of the magnet £, and the south end 
of D, to the middle of the bar C, the opposite 
ends being elevated as in the figure ; iiraw E 
and D asunder along the bar C, one tow'ards 
A, the other towards B, preserving the same 
elevation ; remove E and D a foot or t\vo from 
the bar when they are off the ends, then bring 
the nortli and south poles qi' iiiese magnets to • 
gether, and apply them again to the middle of 
the bar C as before : repeat the same iirocess 
five or six times, then turn the bar ana touch 
the opposite surface in the same manner, and 
afterwards the two remaining surfaces; by 
this means the bar will acquire a strong fixed 
magnetism. % 

% Place the two bars which are to be touch- 
ed uarallel to each other ; and tiien unite the 
emis by two pieces of soft iron, called support- 
ers, in ordei to preserve, during the operation, 
tlie circulation of the magnetic matter ; the bars 
are to be placed so that the end D, fig. 6, may 
be opposite the end B ; then place the tw.o at- 
tracting poles G and 1 on the middle of one of 
the bars to be touched, raising fhe ends, so that 
the hors may form nii obtuse angle of 100 or 120 
degrees ; the ends G and I of the bars arc to 
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be separated two or three tenths of tin inch from 
each other. Keeping; the bars in this position, 
move them slowly over the bar AR, from one 
end to the other, goiiii; from end to end tiboiit 
fifteen times. IJaviiif^ done tiiis, change the 
poles of the bars, and repeat the same operation 
on the bar CD, an<l then on the opposite faces 
of the bars* The. touch thus coininnnicated 
may lie further increased, by nibliing the dif- 
ferent faces of the bars with sets of magnetic 
bars, disposed as in fig. 7. 

It may, perhaps, be necessary to say some- 
thing concerning the coiiimtinication of mapie- 
tisra to crooked bars like ARC, fig. S. Place 
the bar fiat upon a table, and to iis^extreniities 
apply the magnetic bars DF, EG ; joining their 
eAtreinities FG-, with the conductor or piece of 
soft iron Ff! ; then to its middle apply tlie mag- 
iiefic bars placed at an angle ; or you may use 
two bars only, placed ns shewn in fig. 9, and 
stroke the crooked bar with them from end to 
end, following the direction of that bent bar; 
S') til it on one side of it the bars may sUiiid in 
the direction of the dotted representation LK. 
In this manner, when the piece of steel ARC 
lias been rubbed a sullicient number of times 
on one side, it i lust be turned witli the otl^ier 
side upwards, 8fc. 

The magnetic needles, which are commonly 
u.sed at sea, are between four and six inches 
long ; hut tliose w hich are used for observing 
the daily variation, are made a little longer, anci 
their extremities point the variation upon an 
nrch or circle oroperly divided and aflixed to 
the box. The best shape of a magnetic needle 
is rejpresented in figs. 9 and 10 ; the first of 
which sliews the upper Side, and the second 
shews a lateral view uf tlie needle, which is of 
steel, having a pretty large hole in the middle, 
to which a conical piece of agate is adapted by 
means of a brass piece O, into which the agate- 
cap is fastened. Then the apex of this hollow 
cup rests upon the point of a pin F, w Inch is 
fixed in the centre of the box, and upon which 
the needle, being properly balanced, turns 
freely. 

A mariner’s com|)ass, or compass generally 
used on board of ships, is represented in fig. 11. 
The box, which contains the card or fly with 
the needle, is made of a circular form, and 
either of wood, ot hiuns, or copper. It is sus- 
pended within a square wooden box, by means 
of two Concent! ic eirrles, called girobalds, so 
fixed by cross axes to the tw'o boxes, that the 
inner one, or compa4s-boi( shall retain a hori- 
zontal position in all motions of the siiip. The 
compass-box is covered with p pane of glass, in 
ordrr that tlie motion of the card may not be 
disturbed by the wind. See fig. 12. What is 
called the card is a circular piece of paper, 
which is fastened upon the needle, and moves 
with#. The outer edge of this card is divided 
into 3G0 equal parts or degrees, and within the 
circle of those divisions iL is again divided in- 
to 32 equal parts, which are called the points of 
the comnass, or rhumbs, each uf which is often 
niihdiv'aed into quarters. The initial letters N, 
NE, &c. ara annexed to those rhumbs, to de- 
note the north, north east, &c. 

The RKiniiilh romupi is nothing more than 
the above-nientiuned compass, to which two 
sights are adapted, thnmgh which the sun is to 
be seen, in order to find its azimuth, and from 


tlience to ascertain the declination of the mag. 
netic needle. 

MAGNETISM electro. Among the nii 
mcrous a^d important discoveries of the pre- 
sent age, deserves to be ranked the stbject of 
Electro Magnetism, a name gi\en to a, class of 
phenomena first ohst*rved by M. OiTsted of 
Copenhagen, in 1H19 20, and since then very 
fully illustrated by M. Ampere, ,M. Arago, Sir 
11. Davy, Dr. Wollaston, Mr. Farady, Mr. 
De la Rive, but more fully still by Mr. Pelei 
Rarlosv, of the Royal Military Academy, who 
has published a coiiyrae of experiments in the 
science, and descried the theory of it, in his 
excellent Essay on Magnetic Attractions, se- 
cond edition. 

On this subject our limits will only permit 
us to gi\e the following outline ; but the student, 
who is desirous of more minute iiifonii;i(ion, 
•innv profitably consult Mr. Rarlow’s Essay, 
and also t!ie supplement to Mr. Paitingtuii's 
Introduction to Elect ricity. 

Let tlie opposite poles of a voltaic battery 
be connect^ by a metallic wire, w hich may be 
left of suchTeiigth as to siifl'er its being bent or 
turned in various directions. This is l!;e con- 
junctive wire of M. Oersted. Let us suppose 
that the rectilinear portion of this wire is ex* 
tended hori/ontally in the line of the magnetic 
iiieridiaii. If a freely suspended compass needle- 
be now introduced, with its centre vttdA'r the 
conjunctive wire, the needle will instantly de- 
viate from the magnetic meridian ; and it will 
decline towards the under that part oft he 
conjunctive wire which is nearest the negati\e 
electric pole, or the copper end of tlie voltaic 
apparatus. The amount of this deciinntion de- 
pends on the strengh of the electricity, and the 
sensibility of the needle. Its maximum is 90'^ 
We may change the direction of the conjiinc 
tive wire, out of the magnetic meridian, towards 
the east or the west, provided it remains above 
the needle, and parallel to its plane, ^vithout 
any change in the above result, except that of 
its amount. Wires of platinum, gold, silver, 
brass, and iron, may be equally employed ^ nor 
does the etl'ert cease though the electric circuit 
be partially formed by water. The eflect of 
the conjunctive wire takes place across platea 
of glass, metal, wood, water, rosin, pottery, 
and stone. If the conjunctive wire be disposed 
horizontally beneath the needle, the eflects are 
^dthe same nature as those which occur when 
it is above \i\ but they operate in an inverse, 
direction ^ that is to say, tne pole of the needle, 
under w'hich is placed the portion of (he con- 
jii ictive wire which receives the negative elec- 
tricity of the apparatus, 4eclincs in that case 
towards the east. 

To remember these results more readily, we 
may employ the following proposition : The 
pole ahove^ which i/u neyntwe electririty en^ 
iers, declines towards the but if it en- 

ters BENEATH fV, the needle declines towards 
the BAST. 

If the conjunctive wire (always supposed 
horizontal) is slowly turned about, so as to 
form a gradually increasing angle with the 
niagnetic meridian, the declination of the needle 
increases, if the movement of the wire be 
towards the line* of position of the disturbed 
needle ; it diminishes, on the contrary, if it 
recede from its position. When the ccqjunc • 
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tive wire is stretched along-side of the ncefle 
in the same horixuntal plane, it occasions no 
declination either to the east or west; but it 
cansps it merely to incline in a vertical line, so 
that (he pole adjoining the negative ihtliienre i»f 
the pile'on (he wire dips wlieu the wire is on 
its weft side, and rises when it is on the east 
If we stretch the conjunctive wire, either above 
or beneath the needle, in a plane perpendicular 
to the magnetic meridian, it remains at rest, 
unless the wire be very near the pole of the 
needle ; for, in this case, it rises wnen the en- 
trance takes place by the west part of the 


reive the electricity of the negative end of the 
battery, the pole of the needle moves towards 
the east ; but if we place the wire opposite 
point betwixt the pole and the middle of the* 
needle, it moves to the vsest. The phenomena 
are presented in an inverse yder, when the 
upper extremity of the conjunctive wire receives 
the electricity of the positive side of tlie a|>- 
paratiis. 

It appears from the preceding facts, says M. 
Oersted, that the electric conflict (action) is 
ii»)t enclosed within the conducting wire, but 
that it has a pretty extensive sphere of activity 
round it. We may also conclude from the ob- 
servations, that this conflict acts by revolution : 
for without this supposition we could not com- 
prehend how^ the same portion of the conjiiiic- 
tive wire, which, placed beneath the magnetic 
pole, carries the needle towards the east, when 
it is placed abo^e this pole, should carry it 
towards (he west. But such is the nafiire of 
the cireiilar action, that the movements which 
it produces take place iti directions precisely 
contrary to the two extremities of tlie same 
diameter. It appears also, that the circular 
movement, conihined with a progressive niovc- 
inent in the direction of the length of the con- 
junctive wire, ought to form a kind of action, 
which operates spirally around this wire as an 
axis. 

The magnetic property may be. communicated 
to a steel needle, or to several needles at once, 
by the following simple process. Let the con- 
ducting wire have one part of it bent into a 
.spiral form, by twisting twenty or fliirfy times 
round a ruler of about an inch in diameter, and 
let the needle be placed either nuked in the 
spiral, or enclosed in a glass tube, or in n tube 
of any other matter ; complete the connexion 
between the ends of the battery, and in an in- 
stant it will be found that the needle has be- 
come strongly magnetic, having its north pole 
towards the zinc extremity of the battery. The 
same effect may be produced by the discharge 
of HU electrical battery. 

Magnetisa^ animal^ or, as it has been by 
some termed. Mesmerism, is a pretended 
science, which some time ago excited much at- 
tention in iiiiiny parts of Europe, and which has 
still its professors .and lectiirers in some of the 
German universities. 7'his doctrine originated 
with Father llelil, a German philosopher, who, 
in 1774, strongly recommended the use of the 
magnet in medicine ; but the founder of the im- 
posture in question was one*Mesmer, a pliysi- 
rinn of the same country, who went to Paris, 
and flourished in a very extraordinary manner 


about the years 1778 and 1779. M. Deslon, 
pupil and coadjutor GfMesiiier,^ is said to have 
realized 100,0(n)4 sterling by his practice ; and 
this person, in explaining the principles of his 
art, asserted, ^*Thut animal magnetism i.s a 
universal fluid, constituting an absolute plenniu 
in nature, and the medium of all natural inflii - 
enre between the celestial bodies, and the 
earth and animal bodies. That it is the most 
subtile fluid in nature. That the animal boify 
is subjected to the influence of this flnid by 
means of the nerves, which are immediately 
affected by it That the human body, and other 
bodies, have poles analagoiis to the magnet. 
I’hat the virtue of animal magnetism may be 
communicated from one body to another, either 
animate or inanimate. That by means of this 
fluid nervous disorders are cured immediately, 
and others mediately ; and its virtues eiteixl 
to the universal cure and preservation of man- 
kind,’’ &c. 

It is a lamentable case, that, tliroughout the 
world, impositions of this nature are always 
tolerated long enough to answer the j>ur)}Oses 
of the fabricator, and to encourage others in 
similar deceptions. Our readers may recollert 
many instances of notorious character, among 
which tlie mebillic tractors, which were at one 
time asserted to be allied to metallic-magne- 
tism, may, perhaps, serve as a proper illustra- 
tion and proof. 

MAGNIFVING, in philosophy, the making 
of objects appear larger than they would other- 
wise do ; wlient;c convex lenses, which have 
the power of doing this, are called magnifying 
glasses ; and of such glasses are microscopes 
constructed. 

MAGNITUDE, whatever is made np of 
parts locally extended, or that has seveial di- 
mensions ; as a line, surface, solid, &.c. The 
apparent magnitude of a body is tliut measured 
by the visual angle, formed by rays drawn 
from its extremes to the centre of the eye ; so 
that whatever Ihirigs are seen under the same 
or equal angles, appear equal ; and vice 
versa. 

MAGNOLIA, a genus of the polygynia 
order, belonging to the polyandria class of 
plants ; and in the natural method ranking un- 
der the 52d order, coadnatae. The calyx is 
triphyllous ; there are nine petals ; the capsules 
bivalved and imbricated ; the seeds penduloii.s, 
and in the form of a berry'. There are seven 
species : the principal are, 

1. The fflauva, or small magnolia, a native of 
Viiginia, Carolina, and otlicr parts of North 
America. In moist places it rises from seven 
or eight to fifteen or sixteen feet high, with a 
slenner stem. The wood is white and spongy, 
the flowers are produced at the extremities of 
the branches, are white, composed of six con- 
cave |>etald, and have an ogreeable scent 2. The 
yrandiflora^ or great magnolia, is a native of 
Florida and South Carolina. It rises to the 
height of eighty feet or more, wth a straight 
trunk upwards of two feet diameter, having a 
regular head. The loaves resemble those of 
the laurel, but are larger, aod continue green 
tliroughout tlie year. The flowers are pro- 
duced at the ends of tlie brunches, and are of a 
pnr|Jish- white colour. 

MAHOGANY. See Swietenia. 

MAHOMETANS, believers in the doctrines 
and divine mission of Mahomet, the celebrated 
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%varrjor an/1 pseudo-prophet of Arabia. Tn the 
Malioiiietaii religion we hud a tirodigious niiin- 
ber of riles, cereinonies, and observations, the 
principal of which are : circumcision, absolu- 
tions, fastings, pilgrimage, polygamy, marriage, 
rites, mourning for the dead, funeral rites, and 
the observance of Friday as a sabbath. See 
Koran. 

MAIDEN, the name of an ancient instru- 
ment for beheading criminals. It is thus de- 
scribed by Mr. Fenriant. This machine of 
death is now destroyed ; but I saw one of the 
same kind in a room under the parliament 
house at Edinburgh, wliere it was introduced 
by the regent Morton, who took a model of it 
as he passed through Halifax, and at length 
sudered by it himself. It is in form of a painter's 
and about ten feet high : at lour feet 
from the bottom is a cross bar, on which like 
felon lays iiis head, which is kept down by 
another placed above. In the inner edges of 
the frame are grooves ; in these is ])laced a 
sharp axe, with a vast weight of lead, sup- 
ported at the very summit with a peg : to that 
peg is fastened a cord, which the executioner 
rutting, the axe falls, and dues the uflair effec- 
tually, without s'llVering the unhappy criminal 
to undergo a repe'.>tion of strokes, as has be«jn 
(he rase in the rommuri nictliod. I must add, 
(hat if the sutfercr is condemned for ttcaliiig a 
horse or cow, the string is tied to the beast, 
which, on being wliipped, pulls out the peg, 
and becomes the executioner.” This appara- 
tus is now ill the possession of the Scottish An- 
tiquarian Society. 

MAJESTY, a title given to kings, which 
frequently serves as a term of distinction. 

MAIHEM, or Maim, signifies a corporal 
wound or hurt, by W'hicli a man ioseth the use 
of any member. If a man atfnck another with 
interif to murder him, and he does not murder 
the man, but only maim him, the ntfence ig a 
capital felony ; and if any person shall, wilfully 
maliciously, and uulawtul[y„ shoot at any of 
his majesty’s subjects, or present any kind of 
loaded fire-arms at any one, and uttempi to 
discharge the same at him, .stab or cut any of 
bis Majesty’s subjects, with intent to murder or 
rob, or to maim, disfigure, or disable, him, or 
to do some grievous bodily barm to him, or to 
obstruct, resist, or prevent the lawful appre- 
bcn.sinii and detain^* of the person so stabbing 
or rutting, or any oi his accomplices, or shall 
adiiiinistcr poison with intent to murder, or 
procure the miscarriage of any woman quick 
with child, he shall dke' guilty of felony anu suf- 
fer death. 

MAINPRIZE, n delivering a person to his 
friends, to be answerable for his appearance. 

MAINTENANCE, tlic nnlawtul taking in 
band or upholding a cause of any person. It 
was fortnr riy nnlawfiil to assist any person in 
litigatioii, except as nii attorney, advocate, 
kinsman, servant, or near relation out of 
charity. 

MAJOR, in the art of war, the name of se- 
veral officers of very different ranks and func- 
tions ; as, 1. Major-general, the next officer to 
(he lieutenant-^neral ; his chief business is to 
receive the orders from the general,, or in his 
aivsence from the lieo^ant-general of tlie day ; 
which he is to distribute to the brigade majors, 
with whom he is to regulate the guurils, con- 
« >ys, and detachments. 


[Vhen there are two attacks at a sjcge, he 
commands that on the left He ought to he 
well acquainted with the strong^ of each bn- 
rade, of each regiment in particular, and to 
have a li.s^ of all the field officers. 2. Major 
of a brigade, the officer who receives the orders 
from the major-general, and afterwards delivers 
them to the adjutants of the regiments at the 
head of the brigade; where he takes and 
marches the detachments, &c. to the general 
rendezvous. 3. Major of a regiment, the next 
officer to tlie lieutenant-colonel, generally pro- 
moted from the oldest captain. He is to take 
rare that the regiment be well exercised, to see 
it march in good order, and to rally it in case 
of its being broken. 4. Major of a regiment of 
horse, is the first captain, who cnminalids in the 
absence of the colonel. 5. Town- major, tlie 
third officer of a garrison, being next to a de- 
puty-governor. 

There arc also drum-majors, 8^c. so called 
from thew prc-einineiice above others of the 
same di nomination. 

MAIjACHOA, a genus of the class and or- 
der monadelphia polyandria. 'Hie cal. is com- 
mon, three-lcavcd, many-flowered, longer ; arils, 
5, one-seeded. There are five species, herbs 
of the West Indies. 

MALACHITE, a mineral, the green carbo- 
nate of copper, found frequently crystallized in 
long slender needles ; colour green, and the 
specific gravity about 3.0. U efierversces with 
nitric acid, and gives a blue colour to ammonia. 
It decrepitates and blackens before the blow- 
pipe. Tliere are tw'o varieties, the fibrous and 
the rompact ; the constituent parts are ‘.— cop- 
per, 5S.0 ; carbonic acid, 18.0 ; oxygen, 12.5 ; 
water, 11.5. 

MALA OOLITE, a mineral found in (he 
silver mines in Sweden, and also in Norway, 
ft is obtained massive and crystallized in six- 
sided prisms. Specific gravity about 3.25. It 
consists of silica .53, lime 20, magnesia 19, 
alumina 3, oxide of iron. Sic. 

MALATES, ill clierni^ry, salts formed by 
the union of the malic acid witli different bases. 
Tlic rnalates of pofasb, soda, and ammonia, 
are deliipiescent. 'Phe rnalates of potash, soda, 
ammonia, lime, and barytes, may be fiirmed by 
dissolving these alkalis in malic acid, and 
evaporating the solutions. 

MAI^E, among zoologists, that sex of ani- 
mals which has the parts of generation without 
ihe body. 

Tlie term male has also, from some simi- 
litude to that sex in animals, been applied to 
several inanimate things ; thus we say^ a male 
(iiiwcr, a male screw, Ike. 

MALIC ociW, in cHemi.stry, was discovered 
by Scheele about the year 178.5. It is found in 
the juices of a great many fruits, and it derives 
its name from the circumstance of its being 
obtained in great abundance from the juice of 
apples, in wnich it exisis ready formed. 

The French chemists have ascertained that 
it may be obtained in the latest quantities 
from the juice of the semperviviim tectorum, 
where it exists abundantly combined with 
lime. Malic acid is very soluble in water, 
and decomposes spontaneously, by undergoing 
a kind of fermentation. It is composed of oxy- 
gen, hydrogen, ard carbon. It combines with 
alkalis, earths, and metallic oxides, and furins 
Malates. 
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MALLEABLE, a property of metala. 
whereby they are capable of being extended 
under the hammer. 

^ MALOPE, a genus of the class and order 
monudelpiiia polyandria. The caly/is double, 
outer tnree-leuved ; arils glomerate, one- 
seedetf. There art two species, herbs of Tus- 
cany, 8cc. 

MALPICHIA, BarftadoAs cherrij, a genus 
of the trigynia order, in the decandfia class of 
plants, and in the natural method ranking un- 
der the 23d order, triliilatw. There are 18 
species, all of them shrubby evergreens of the 
warm parts of America, rising with branchy 
stems from 8 or 10 or 15 or 20 feet high, or- 
namt'tited with oval and lanceolate entire 
leaves, and large pentapetalous flowers, sue- 
Of eded by red, cherry-shaped, eatable berries, 
i)f nil arid and palatable linvour : and which in 
the West Iiidies, where they grow natundly, 
are used instead of cherries. 

MALT, is barley prepared, to fit it for 
making a potable liejuor cnlledjieer, or ale, by 
sl ipping it sitort at the beginning of vegetation. 
In making malt from barley, the usual method 
is to steep the grain in a sufficient quantity of 
water, for two or three days, till if swells, he- 
roines plump, somewhat tender, and tinges the 
water of a bright-brown, or reddish colour. 
Then this water being drained away, the barley 
is removed from the steeping cistern to the 
floor, where it is thrown into what is called the 
wet couch ; that is, an even heap, rising to the 
height of about two feet. In tliis wet couch 
the capital part of the opcnilion is performed; 
for here the barley Npnnfaneoiisly heats, and 
begins to grow, shooting out first the radicle ; 
nnd if siiitered to continue, then the plume, 
spire, or Made. But the process is to he stop- 
ped short at the eruption of the radicle, other- 
wise the malt would be spoiled. Tii order to .stop 
it, tliey spread the wet couch thinly over a large 
floor, and keep turning it once in four or live 
hours, for tlie space of two dnvs, laying it 
somewhat thicker each time. Aft^^r tlii.s, it is 
again thrown into large lieaps, and there siif- 
fere.d to grow sensibly hot to the hand, ns it 
usiiallv will in 20 or .30 hours time ; then being 
spread again, and cooled, it is thrown into tiic 
kiln, to be dried crisp without scorching. 

MALT.\, KNFCFITS OF', or otherwi.se called 
/lospifakrn of Sf. John of Jt'riisalem, a re- 
ligions military order, whose residence is in the 
Island of Malta. The order consisted of three 
estates, the knights chaplains, and servants at 
arms : there are also priests who officiate in 
the churches, friar-servants who assist at the 
oflices, anil donnes or deruicrosses, hut these are 
not reckoned constitneiit parts of the body ; 
the government of the order was partly mo- 
narchical, and partly arislocralical ; the grand 
master being sovereign. None are adniitted 
into this order but sucli us are of noble birth. 

MALTHA, in antiquity, n kind of cement, 
of which there were two sorts, native and fac- 
titious : one of the latter sort, much in use, con- 
sisted of pitch, wax, plaister, and grease. An- 
other kind used by the Romans in their aque- 
ducts, was made of lime slacked in wine, in- 
corporated with melted pitch, and fresh flgs. 
Natural maltha is a kind of bitumen, with 
which the Asiatics plaister* their walls \ and 
which being once set on fire, water makes it 
bum more fiercely. 


M ALVA, the merllou% a genus of the piify 
andria order, in the nionadelphhv class ofpinntb, 
anil in the natural method ranking under the 
37tli order, coliimnifene. The calyx is double 
the exterior one triphyllons ; the arilla numer- 
ous and iiioiiospermons. There are 34 species, 
consisting of herbaceous perennials, biennials, 
and annuals, for medical, economical, and or- 
namental use.<i. 

MAMALIIKES, the name of a dynasty (hrit 
reigned in Egypt. The Mnmaliikes were ori- 
ginally I'lirkish and Circassian slaves, bought 
of the Tartars by Melicsaleh, to the number of 
a thousand, whom he bred iip^ to arms, and 
riii.sed some to the principal offices of the em- 
pire. They killed Sultiin Moadaiii, whom they 
succeeded. 

Some say that the Mainalukes wore ordina- 
rily chosen from among the Christian slaves, 
and that they were the same with the Jani.ssa- 
ries among the Turks. 'Phey never married : 
they first are said to have been hrouglit Iroiii 
Circassia, and some have supposed that they 
began to reign about tiie year H69. 

the breasts, in anatomy. See 
Mammary p/anef. 

MAMMALIA, the fir.st class of animals in 
tlm Linmoan system ; the animals in this class 
have lungs that respire alternately ; jaws in- 
enmhent, covered ; teeth iisiially within ; teats 
lactiferous ; organs of spiim», longue, no.strils. 
eyes, ears, and papilla; of the skin ; coverings, 
hair, which is .scanty in warm climates, and 
scarcely any on aquatics; siip]M)rters, four feel, 
except in aquatics, aud in most a tail ; walk on 
the earth and speak. Such is the Linmean ac- 
count. They suckle their young by means of 
lactiferous teats, and hence the name main- 
iiiailia. Tn structure they rcsemMe man ; most 
of them are qiiadnipL'ils, and with nuin inhabit 
the surface of the earth: a few of them exist 
in the ocean. 'Fhere are seven orders, the 
clmraeters of which are taken from the iiumher 
sitiiatiin, and stiiicture of the teeth. The names 
of the orders are 

Ih Ilua;, Glires, 

Bruta, Peeoia, 

Cete, Primates, 

Ferae, 
which see. 

MXMMAUY fflamh in anatomy, is a glan- 
dular .suhstance situated in tin; breast, anil 
secreting the milk. 

This gland, siirroiinded hy cellular and aili- 
pons siib.stance, and covered by the common 
iiiti*gmiients, constitutes tlrt; breast. It lies on 
tlie anterior surface of the pectoralis major 
muscle. 

MAN. See Zoology. 

MANDAMUS, is a writ issuing in the king's 
name out of the court of king's bench, and di- 
rected to any person, corporation, or inferior 
court of judicature, commanding to some par- 
ticular thing therein specified, as appertaining 
to their office and duty. 

MANDRAKE. See Atroi a. 

MANDREL, a kiniLof wooden pullev, mak- 
ing a member of the turner's lathe, of which 
there are several kinds, as the flat mandrels, 
which have three or more little pegs or points 
near the verge, and are used for turning flat 
hoards.on ; the pin mandrel are those which 
huve a Inn/? wooden shank to fit into a large 
hole made in the work to be turned ; hollow 



MAN 


446 


MAN 


nanrlrela are thoae hollow of themselves, and mrirkable for its spontaneous inltammation with 
used for turning hollow work ; screw mamlreis oil It is of a dnrk^brown colour, of a friahie 
for turning screws, &c. farthy appeanince, partly in powder, and iM.-t'.y 

MANE'rriA, a genns of the class and or- in lumps. If half a pound ot this be dried be- 
der tetraudria monogynia. The calyx is eight- fore a fire, and afterward suffered to cool for 
leaved: corolla four-cleft; capsule inferior, about an hour, and it be then loosely mixed or 
two-valved, one-celled ; seeds imbricate, uni- kneaded with two ounces of linseed cil : the 
locular. There ifre three species, shrubs of whole, in something more than half an hour, 
the West Indies. becomes gradually hot, and at length bursts in- 

MANGANESE. 1. The dark grey, or to a flame. This efl'ect wants exulunution. It 
brown mineral called manganese has been long seems, in some measure, to resemnle the inflani 
known and used .in the manufacture of glass, motion of oils by the nitric acid. Manganese 
A mine of it was discovered in England by Mr. was used chiefly by glass-makers and potters, 
Boyle. A few experiments were made upon but the important discovery of chlorine has 
this mineral by Glauber in 1666. Manganese, greatly extended its utility, 
when pure, is of a greyish-white colour, and MANGIFERA, the Mango-tree, a genus of 
has a good deal of brimancy\ Its texture is the monogvnia order, in the pentandria class of 
granular. It has neither taste nor smell. Its plants, and in the natural method ranking with 
hardness is c<iunl to that of iron. Its speiihc those of which the order is doubtful. Tlie co- 
gravity is 8.0. It is very brittle ; and can nei- rolla is pentapetalons ; the plum kidney-sha- 
tiier be hammered, nor drawn out into wire. pcd. There are three species, tlie principal of 
Its tenacity is unknown. It requires, accord- which is a native of many parts of the East 
ing'to Morveau, the temperature of 160^ Indies, whence it has been transplanted to Brn- 
Wedgewood to melt it : so that, platinum ex- zil, and other \farm parts of America, 
cepted, it is the most infusible of ail the metals. MANICHEES, in church history, a sect of 
When reduced to powder it is attracted by the Christian heretics in the third century, the fol- 
magnet, owing probably to a small portion of lowers of Manes, who pretended to be the 
iron from which it can with difficulty oe parted. Comforter whom oar Saviour promised to send 
Manganese, when exposed to the air, attracts into the world, ile taught tiiat there are two 
oxygen more rapidly than any otlier body, phos- principles or gods, co-eternal and independent 
pliorus exceptca. it loses its lustre almost in- on each other ; the one the author of all evil, 
stantly, becomes grey, violet, brown, and at last and the other of all good : a doctrine which he 
black. These changes take place still more borrowed from tlie Persian magi, 
rapidly ifthe metal is heated in an open vessel. MANILLE, in commerce, a large brass- 
Concentrated sulphuric acid attacks manga- ring, in the form of a bracelet, either plain or 
nese, at the same time that hydrogen gas is engraven, Oat or round. Mnnilles are tne priii ■ 
disengaged. If sulphuric acid be added, and cipal commodities which the Europeans carry 
drawn off by distillation several times from the to the coast of Africa, and exchange with the 
black oxide, by a heat nearly approncliing to natives for slaves. These people wear them 
ignition, in a glass vessel, it is found that oxygen as ornaments on the small of the leg and on 
gas is disengaged toward the end of each pro- the thick part of the arm above the elbow, 
cess, and part of the oxide is dissolved. The MANlPULUS, in Koiiian antiquity, a body 
soliftion of the sulphate made from the metal of infantry, consisting of 200 men, and con - 
itself is colourless. If it he made from the stitnting the third part of a cohort, 
black oxide, it is a purplish red ; but this MANIS, a genus of quadrupeds of the or- < 
colour is destroyed by the light of the sun, and der of briita. The generic character is, teeth 
again restored by removing the solution into none; tongue cylindric and extensile; mouth 
the dark. Sulphurous acid dissolves the oxide, narrowed into a snout ; body covered with 
taking part of its oxygen, which converts it into scales. The genus maiiis presents an appear- 
sulphuric acid, thus forming a sulphate with tle^ ance not less extraordinary than that of ilasy- 
remaining oxide. Nitric acid dissolves man- pas or armadillo ; being covered on every part, 
ganese with eifeive.scence, and the escape of -except on the belly, with strong and large 
nitrous gas. A spongy, black, and friable homy scales, constituting a suit of armour, and 
matter remains, which is a carburet of iron, capable of defending the animal when rolled up, 
The solution docs not allbrd cry.stals. The oxide Manis tetradactyla, long-tailed munis, 

is more readily .soluble in nitrous acid. Manga- known in India by the name of the phatugeu, 
nese is dissolved in the iisiial manner hy muri- is of a very long and slender form : the head is 
alic acid. The solution of manganese in mnri- uinall ; the snout narrow j the whole body, 
a tic acid scarcely niTords crystals ; but a de- except beneath, covered with broad but sliarp- 
liquescent saline mass by evaporation, which is pointed scales, which are striated throughout 
soluble in alcohol. In the dry way, the oxide their whole length ; the tail is more than twice 
of manganese combines with snch eartlis and the length of the body, and tapers gradually to 
siiliiii: substances as are capable of undergoing the tip. The legs arc very short, scaled like 
fusion in a strong heat. These ex peri monte are the body, and on each of the feet are four 
most advantageously ‘performed by the blow- claws, cf which those on the fore-feet are much 
pipe, which see. This metal melts readily with stronger then those of the hind. The colour of 
must of the other metals, hnt rejects mercury, tiie whole animal is an qniform deep brown. ^ 
Gold and iron are rendered more fusible by a 2. Manis pentadactyla, short-tailed manis, 
due addition of niangBne.se ; and the latter differs from the former, in being of a mncii 
metal is rendered more ductile. Cooper be- thicker and shorter form ; the tail in particii 
comes leas fusible, ^jliid is rendered winter, but lar, differs greatly in proportion from that of the 
of a colour subject to tarnish. preceding, Deingi>not ho long as the body, very 

The ore of manganese, which is known in toick at the base, and thence gradually taper- 
Derhyshire by the name of 6/acil; xoadd, is re- ing, but terminating very obtusely. 'The head is 
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•mall as in the fornipr ; the ears small 
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■ MIC cniB OHiMii «Hm camel cricket, s often called. This 

rnunded; Iho lect furniMhed with five toes » tbund in most of the warmer psrts of Enrope. 
each, ot which those on trie fore feet are ex- and is of a beautiful green colour.' It is nearly 
treinelv stroog, except the extensor one, which three inches in length, of a slender shape, ana 
IS much smaller than the rest The whole ani- fn its general sitting posture is observed to hold 


mal is covered with thick, strong, and lai^e 
scales, >irhich in the full grown specimens are 
ucrlectly smooth, but in those which are smal- 
|pr are slightly striated about half way from the 
base. 

MANNA. Sereral vegetables afford inan- 

; but the ash, the larch, and the alhagi, af- 
ford it in the largest quantities. The ash which 
sffijrds manna grows naturally in all temperate 
climates ; but Calabria and Sicily appear to be 
the most natural countries to this tree. The 
manna flows naturallv from the tree, and at- 
(arhes itself to its sides in the form of white 
trunspai-ent drops ; but the extraction of this 
juice is facilitated by incisions made in the tree 
during summer. Its smell is strong, and its 
taste sweetish and slightly nanseoiis: if ex- 


np the two fore le^, slightly bent, os ii'in an atti- 
tude of prayer. In its real djs^aition it is very far 
from sanctity, preying with great rapacity on 
any of the smaller insects which fall in its way. 
It is also of a very pugnacious nature; and 
when kept with others of its own species in 
state of captivity, will attack its neighbour with 
the utmost- violence, till one or the other is 
destroyed ih the contest. 

MANURES. See Agriculture. 

MAP, a plane figure, representing the sur- 
face of the earth, or a part thereof. In maps 
these three things are essentially requisite. I. 
Thaball places have the same situation and dis- 
tance from the great circles therein, as on the 
globe, to shew theirparallpls, longitudes, zones, 
climates, and other celestial appearances. 2. 



with lime, clarified with while of egg, and con- 
centrated b> evaporation, it affords crystals of 
sugar. Manna affords, by distillation, water, 
acid, oil, and ammonia ; its coal affords fixed 
alkali. ^ This substance forms the basis of many 
purgative medicines. 

MANOME'ITSR, or JHanosceyje, Bn'Haatra- 
nient to shew or measure the alterations in the 
rarity or density of the air. It differs from the 
barometiT in this, that the latter onlv serves to 
measure the weight of the atmosphere, but (he 
former the density of the air in winch it is found ; 
which den-sity depends not only on the weight 
of the atmosphere, but also on tlie action of 
heat, cold, &c. 

MANOR, was a district of ground held by 
lords or great personages, who kept in their 
own hann.s so much land as was necessary for 
fhe use of their families, which were called 
terrsB dominic.ales, or demesne lands. The 
other laiid.s they distrihiited among their te- 
nants. The residue of (he manor being un- 
cultivated, was termed the lord’s waste, and 
served for common of pasture to the loni and his 
tenants. All manors existing at this day must 
have existed asearlv as king Edward the First. 
MANSLAUGHTER. See Homicide. 

MAN I’ELKTS^ in the art of war, a kind of 
moveable parapets, made of planks about three 
inches thick, nailed one over another, to the 
height of alniost six feet, generally cased with 
tin, and set upon little wheels, so that in a siege 
they may he driven before the pioneers, and 
servl as blinds to shelter them from the ene- 
my’s small shot. 


distance, as on the earth itself. 

The true chart performs the first and last of 
the^ very exactly, but fails extra\ agantly in 
the second ; and indeed no kind of projection 
yet found can exhibit more’ than two of tnemat 
once, by reason of tlie great iliflcrence between 
a plane and convex superfices, Tlie degrees of 
longitude are always numbered at top and bot- 
tom, and the degrees of latitiule on the east 
and west sides. In all right-lined and general 
circular maps, except those of Wright’s pro- 
jection, the degrees of liititude on the sides are 
of an equal breadth ; and in all circular and 
right lined maps, except IIk* said Wright’s and 
tlie plane charts, the degrees of longitude are 
unequal. 

In general maps, the circles corresponding 
to those in the heavens - are inscribed, viz. thn 
equator is expressed by a straight east and west 
line ; and the first meridian, tlie polar circles, 
the tropics, and the other meridians and paral- 
lels, wnich are drawn at every five or ten de- 
grees, intersect each oilier at right angles. 
There may be as many different projections as 
there are points of view in whicii a globe can 
be seen, but geographers have generally chosen • 
those which represent the poles at the top and 
boltom of the map ; these nrom the delineation 
of the lines of latitude and longitude, are called 
the .stertographic, orthographic, and globular 
projections. 

We shall not detainthe reader with a descrip- 
tion of all the projections, some of which are 
so erroneous as to deserve being consigned rn- 
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'xvAXT'ora r • i ^ oblivion. But as the projection of 

JVIAIS I la, a genus of insects of the order niaris is a pleasing and instructive exercise, 
hemiptera. The generic character is, head ana indeed indispensably necessary to the right 


unsteady, armed with jaws, and furnished with 
palpi or feelers: antennie setaceous; thorax 
linear; wings four, membranaceous, convo- 
luted ; fore legs, in mosf^ species, compressed, 
serrated beneath, and armed with a single claw 
and a se^ceonv, lateral, jointed foot ; hind legs 
smooth, formed for walking. This is one of the 
most singular genera in the whole class of in- 
sects ; and imagination itself can hardly con- 


! indeed indispensably necessary to the right 
understanding of geography to students, we 
shalji^ere subjoin a few examples of construe^ 
tion, which, if tlie student carefully imitate, he 
will find little if any difficulty in projecting a 
map of any given portion of the eaiih’s surface. 

Geometrical construction cf the Globular 
Projection^ 

From the centre C, plate XXIX, fig. 1, 


ceive shapes more strange thap those exhibited with any radius, as CB, describe a circle ; 
by some particular species. The chief Euro- draw the diameters AB, and 90, 90, at perfect 
pean kind » the manbs oratoria of LinneBus, or right angles to one afiother, and divide them in- 



to nine eqaal parts; likewise divide each 
quadrant into nine equal parts ; each of which 
ooAtains ten deijp-ees ; if tlie scale admits of it, 
each of these divisions may be subdivided into 
degrees ; nest, to draw the mendian, suppose the 
meridians 80^ W. of Greenwich, we have given 
the two poles 90, 90, and (he point 80 in the 
eqiiator^or diameter AB; describe a circle to pass 
through the three given points as follows : with 
the radius 90 set one foot of the compasses on 
the point 90, and describe the semicircles XX 
hnd ZZ, then remove the compasses to the point 
80 on the equator, and describe the arcs, t, 1. 
and 2,2; where they intersect the semiciiele ; 
make the point, as at 1 and 2, and draw lines 
from 2 through the point I till they intersect the 
diameter BA continued in E : then will G be 
the centre from whence the meridian 90, 80; 
must be drawn, and will express the melidian 
of 80® W. longitude from Greenwich ; fte same 
radius will druw the meridian expressing 140® 
W. longitude : in like manner, druw the next 
meridian with the radius CB, set one foot of the 
compasses in the point </, and describe the arcs 
aa and Ih, then draw lines us before, which will 
give the point D, the centre of 90° W, longi 
tilde; so of all the rest. The parallels of lati- 
tude are drawn in die same manner, witli^this 
diflerence, that the semicircles XX and ZZ 
must be drawn from the points A and B, the ex- 
tremities of the equator. 

In tlie manner above described, Mr. Arrow- 
Hinitli, drew all the meridians and parallels of 
latitude to every degree on two hemispheres, 
which laid the foundation of liis excellent map 
of the world. 

We shall now shew how the same thing may 
be done mechanically. 


(1) The Ghhvlnr Prn;eri/on of the Sphere 
on the Plane of a Meridian. 

Draw the circle WNRS fig. 2, draw the two 
diameters NS and WE at right angles with 
eaeli other. 

Divide the arc of each quadrant into nine 
equal parts. 

Divide the radii also ’’n the same manner in- 
to ninety equal parts, A o. 

'file diameter N h is the meridian, and the 
diameter WE is the er|untur. 

The other meridians are ares of circles, for 
each of which, ns wt» h-iu- seen, there are three 
gi\eii points through v^hicli it iiiiint pass, and 
those are the two poles NS, and a division on 
the semi-diameter WC, viz. cither a, A, c, of, e, 
i' p, or //. The ceiitces for these ores will bi* in the 
line CE produced ; and the centres fortiuHeon 
the other side will be on the line EW ]>rn<liic'‘ d. 



S/»N. 

bb 

— 

ScN. — 

cc 

— 

Sr/N. — 

dd 


SeN. — 

ee 
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ff 

““ 

1 1 


And for each of the 

arcs 


92,82 


a 




= 215,6 , 
410,7 


parallels of lat. also there are three given points, 
viz. one of the divisions h, /, «, o, p, //, or r, 
upon tile meridian SN, and the two correspond- 
ing divisions of the circumference. The cen- 
tres for these arcs will Mil on the line SN, pro- 
duced both wavs, and the following table shews 
the leri^ of tfie radius of each equal part, in 
eqiiatorml degrees, as in the former ca^e. 


For the arc 
r 80 the radius 
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To project a of^nijjKirticular ^ 
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There are several methods of projecting par- 
ticular parts of the world, we shall notice only 
two. First, when the meridians and parallels 
of latitude are right lines. 

To project a mnp of England after this me- 
thod. England is situated between 2® E. and 
6® 20' W. from Greenwif'h, and between 50® 
and 56® N. lat. 

Draw a base line AB, plate XXX, fig. 1, In 
tlie middle of which erect the perpendicular Cd). 

A.ssume a distance for a degree of lat. imd 
set oif as many degrees on CD as are w'anted, 
which in this instance ore 6; butasn litlle spare 
beyond the limits of the country is generally 
left, set otf 7. 

'riisOiigli these points draw lines parallel to 
AB, which will be parallels of latitude. 

Respecting the degrees of longitude it must 
be observed, tliat on the equator they would he 
of the saiue length as they are on a nieridiao. 
but iiinst gradually decrease from thence to 0 at 
the poles. 

The following table exhibits the length in 
geographical miles, of a degree of longitude f(;r 
every degree of latitude. 
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Lat, 
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0 
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31 
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61 
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1 
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32 
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62 
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63 
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64 
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66 
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67 
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68 
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46,63 

69 
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9 

69,28 

40 
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70 
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JO 
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4] 

45,28 

71 
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4 
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72 
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4^1,38 

73 
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13 
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44 
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74 
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46 
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75 
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Id 

67,96 
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14.52 

16 

57,67 

47 
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77 
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17 

.57,38 

48 

40,15 

78 

12,47 

18 
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49 

39,36 

79 

11,45 

19 
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51 

38,76 

81 

9.38 

21 
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62 

36.94 

82 

8,34 

22 
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83 
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23 
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54 
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84 

6,27 

24 
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55 

34,41 
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87 
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27 
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1,04 
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60 

30,00 

90 

0,00 
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61,96 
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To QM this t^le, divide the aseamcd degree 
into sixty parts'bv a diagonal line, fig. 2: look 
for the nninber or miles onsweriug to the degree 
of lat 49 , which is 39 , 36 , say 39 }, which take 
off tile scale, fig. 2, at a, and set olf four times 
from O towards A, and the same from C 
towards 1). The top meridian is 56^ deg. of 
lat opposite which, in the table, is 33, 35, say 
33j, which take from the scale, fig. 9 , ot h, and 
set o/l* four times from D towards B, and the 
same from D towards F. Draw the meridian 
lines to the corresponding divisions at top and 
bottom, of which 00 is the meridian of London. 

Secondly. When the meridians and parallels 
ore curved lines. 

To project a map of Europe^ by this method. 
Draw SI base line Oil, fig. 3. in tiie middle of 
which erect the perpendicular JP, and assume 
uny distance for 10^ of latitude. 

Eiiroue extends from 36'^ to 72° N. lat. 

Let tne point J be 30°, from wliich set off 
six of the assumed distances to P, which will 
be the N. pole. * 

Number the distances 40, 50, 60, &c. 

On tile centre P, describe arcs passing 
tliroiigb the points of division on the line JP, 
which will be parallels of latitude. 

Diiide the space assumed for 10° of lat. into 
CO parts by a (liagonal line, fig. 11. % 

Ijook into the forr*going table for the number 
of miles answering to 30*^, which is 51, 96, say 
52, which take from the scale, tig. 4, at b. 

Set this distance olf on tiie arc 30, 30, from 
the I entre lino JP botli ways. 

Do the same for 4(P, .50°, 60°, fkc. 

Tiiroiigh the corresponding divisions, on all 
tlu arcs, draw curve lines; which will repre- 
sent the meiitlians. 

Number the degrees of lat. and long., which 
w ill complete the diagratn. 

Those who wish to prosecute this interesting 
hiaiidi of siience to a greater extent than the 
above sketch f omurchends, may consult with 
jirolit J imieson's Treatise on the Construction 
ol Maps. 

MAPLE, in botany, is of the gonns Acer. 
Of the several f.p«-cies the most important is 
(he A. Nnrcliariniim, or American sugar upple, 
from whiLii the Americans derive sugar in 
large quantities, hv tapping the trees eai ly in 
the spnng, and boiling the jiiicc. For tliis pur- 
pose large tracts of lands in North America are 
devoted to the culture of this it ce, which yields 
a sugar equal to the best cane, and which re- 
qnir(‘s no other labour tlian what women and 
gills can bestow, in drawing oil' and boiling the 
liquor ; and when bkiHully tapped, the tree will 
last many yi'ars. A tree of an ordinary size 
yields in a good season from twenty to thirty 
gallons of sap, from which may be made from 
fiv e to six pounds of sugar, 'i he tree is tapped 
with an auger, first on the south side and then 
on the noilh. and the sap will flow five or six 
weeks according to the temperature of the 
weather. 

'IMAKANTA, Indian arrow-root^ a genus of 
the monogynia order, in the nunandria class of 
plants, and in the natural method ranking un- 
dei the eighth order, scitaminea*. The corolla 
is ringeiit and quinqiiefid, ,with two 8e|ifnenta 
alli mutely patent. There are fi\ e species, all 
of diem herbaceous perennial exotics of (he 
Ind'es. TJiey have thick, knotty, creeping 


root^ crowned with long, broad, armdiwiceuni* 
leaves, ending in points, iMid opright stalks^ 
balf a yard high, terminated by bun^es'of mo- 
nopetalons, ringent, five-parted flowers. The 
root of the galanga is bvtbe Indians to ex- 
tract the virus oommnnicatea by their poisoned 
arrows : whence it has derived^ its name.' llie 
arundinacea, or starch plant, rises to two feet, 
has broad pointed leaves, small white flowers, 
and one seed. It is cultivated in gardens and 
in provision grounds in the VFest Indies ; and 
the starch is obtained from it by the following 
process. I'he roots when a year old are dug 
up, well washed in water, and then beaten in 
wooden mortars to a pulp. 'I'tiis is throvvn into 
a tub of clean water. The whole is tlieii 
well stirred, and the fibrous part wning opt by 
the bauds, and thrown away. The milky liquor 
being passed through a hair-sieve, or coarse 
cloth, IS Buflered to settle, and the clear water 
is drained off. At tiie bottom of the vessel is 
a white mass, which is again mixed with clean 
water, and drained : lastly, the mass is dried 
on sheets in the suii, and is pure starch. 

M/\RBLE, in natural history, a genus of 
fossils, composed chiefly of lime : being bright 
and beautiful stones, moderately hard not giv 
itig tire with steel, feriiicnting with, and soluble 
in, acid iiieiistriin, and calcining in a slight tire. 
It is of so hard, compact, and fine a texture f.s 
readily to take a fine polish, and is mucli used 
in ornaments of l>uilding*<, os columns, statues, 
altars, tombs, chimney-pieces, tables, and the 
like. There are many ditlerent kinds of mar- 
ble. Some are of one simple colour, as white 
or black ; others vnricgateu with stains, clouds, 
waves, and veins: but all opaque, excepting 
die white, wliicli. cut into thin pieces, becomes 
tianspnrcnt. Marble is found in considerable 
qiiaiitities, in most of the mountainous parts of 
Europe. Derby sliiire abounds in thisarthle 
Near Kemlyii Ikiy, in the island of Anglesea, 
(here is a quarry of bcaiitiful inaible, calhd 
Verde di Corsica, being coiimion to this place, 
home parts of Italy, and Corsica. Its coloiits 
are green, black, wiiite, and dull pur|)Ie, irre- 
giilnily disposed. Italy is that pait of Europe 
which produce') the most Vrduablc maihle, and 
ib which its exportation makes a cunsidrrablo 
hiuDch of foreign co iiinerce. The black anil 
the milk-white marble, coming from ('arara, a 
town in the duchy of Mansa, are particularly 
esteemed. 

Marule, polishing of, is performed by first 
rubbing it well with a i(ci stone, or sand, till 
the stiokts of the a\e are worn olf, then with 
pnmice-stoiie. and aflerwards with emery. 

MARBLING, in grsit ral, the painbng any 
thing with veins and clouds, so as to represent 
those of marble. Marbling of books or paper 
is performed thus : Dissolve four ounces of 
gum-arabic into two quarts of rain water ; then 
provide several colours mixed with water in 
pots or shells, and with pencils peculiar to each 
colour, sprinkle them by way of intermixture 
upon the gum -water, which must be put in a 
trough, or some broad vessel ; (hen with a stick 
curl them, or draw them out in streaks, to ku 
much variety as may be done. Having done 
tiiis, hold your book or books close toother, and 
only dip the edges in, on the top of the water 
ana colours, very lightly ; then toke them off, 
and the plain impression of the eomurb in mix- 
ture will be upon the leaves. 

70 



MAR 


MAR 


450 I 

MARCORAVIA, a f;eiiii9 of the uolyanclria it ^ In Lotitlon, every aho|> in which gooiln are 
monogyniii class of iiKints, the corolla whereof exposed publicly to sale, is innrket o\ert for 
consists of a single petal, n conico-oval such things only ns the owner professes to 
figure ; and its fruit is a globose berry, with a trade in : t^ioiigh if the sale is in a warehouse, 
biug.e cell, containing a great iiiiniher of %ery and nut puliliel> in the shup, the property is not 
gninll seeds. There is one species, a shrub of altered. If a man buy his own goods in 9 ninr- 
the West Indies. ket, the contract shall not bind him unless the 


MAKE. SeeEQLOs. 

MA'RINB n general name for the iia\y of 
n kingdom or state ; as also the w hole economy 
of naval affairs, or whatiwer respirts the 
building, rigging, arming, e(piipping, na\ igating, 
nn<l fighting ships. It comprehends likewise 
the government of naval armaments, and the 
state of all the persons employed therein, 
whether civil or military. 

M \KINE acid. See Ml’RI vtic acid 

MARiNE-r/##w>, a machine invented for vierv- 
ing the satellites of Jupiter at sea, and thereby 
deteniiiiiiijg the longitude of their eclipses. 

M VRINE rPMninSf a term used to express the 
shells of sea-fishes, and parts of cruslaceoiis 
and other sea-animals, found in digging at great 
depths in the earth, or on the tops of high 
inountains. Being found in these situations, is 
nil evidefit and unqiRstiouable proof of the sea 
having been once there, siiiee it must liavp 
covered those places where it has left its pro- 
ductions. 

Mariner\s compass. See Magnetism. 

M.ARINES, a body of soldiers raised for the 
sea service, and trained to fight either in a 
naval engagenient, or in an action at shore. 
The direction of this liody is vested in the 
Lords Commissioners of the Admirultv. It is 
stationed in three div isions, 01 at Chatham, 
one at Portsmouth, and another at Plymouth. 

MARITIME, something relating to, or 
bounded by the .sea; thus, a maritime province, 
or country, is one hounded by the sea ; and a 
maritime kingdom or state is one that makes a 
considerable figure, or is very powerful at sea. 
Hence, by maritime powiis, among the Eiiro- 

K sin states, are understood Great Britain and 
olland. 

MARK, or Marc, denotes n weight used in 
several states of Eiiruue, and for several com- 
modities, especially gold and silver. In Prance, 
tl. nark i& divided into S ox. or 64 drachni.s, 
derniers or pfiiiiy weights, or 16U 
esterlines, or 300 iiiaillcs, or 040 felin.s, or 
4008 grains, in Holland the mark-weight is 
also called (roy-weigiit, and is equal to that of 
France. When gold and silver are sold by the 
mark, it is divided into 24 carats. 

Mark is also used for a money of account 
The English mark is two-thirds ot a pound 
sterling, or 135. It/, and the Scotch mark io of 
equal value in Scotch iiinnoy of ai count. The 
iiiark-liihs, used at Hamburgh ns a moriev of 
account, are ecinal to one-third of the rix dollar; 
each mark is divided into 16 sols-lubs. Mark 
is also a cmiper end silv er coin in Sweden. 

MARKET. A market is less tlinn a fair, 
ond is coilimonly held once or twice u week. 
According to Bracton, one market ought to be 
distant from all others at least six miles and a 
half and a third of a half: but no market is to 
be keut within seven miles of the city of Lon- 
don ; but all butchers, victi^ers, &c. may line 
stalls and stnodiDCS in the Hesh-iiiarkets there, 
and sell inaat and other provisions, four days 
in a week. Ever^ person who has a market 
is entitled to receive toll for the things sold in 


property had been previously altered by a for- 
mer sale. 

MARLE. A mixture of carbonat of lime 
and clay, in vvliich the carhoiiat considerably 
exceeds the other ingredient, is railed marie. 
Its structure is earthy. Opaque, sometimes in 
powder. Specific gravity from 1.0 to 2.877. 
Colour usually giey, often tinged with other 
colours. Elfervcsces with acids. Some mark's 
criimhie into powder when exposed to the air; 
olhers retain their hardness for many >ears. 
Maries ma> he divided into two varieties : I. 
'J'liose which contain more silica than alumina. 
2. Those which contain inoie alumina than 
silica. Mr. Kirvvan has called the first of thes<‘ 
siliceous, the set ond argillaceous mailes. At- 
feiitiuii should he paid to this distinction when 
niarles are used ns a manure. 

Marle, bituminous^ is found in diHercnt 
parts of Germany. Guluiu* gre> ish or brovviiisl.- 
black. Found massive. Sliistose. Plates Hat 
or vvHvedfkOim(|ue. Feels soft. Easily broken. 
Moderately lieavy. EHervesces w'lth acids. 
Barns belure the blowpipe, leaving black 
scoria!. 

MARLINS, in artillery, are tarred while 
skains, or long wreaths or lines of untwisted 
hemp, dippe d in pitcli or tar, with which cables 
and other ropes are wrapped round, to prevent 
their fretting and rubbing in the blocks or pul- 
leys thiuiigh which they pass. 

MARMOTTE. See Mus. 

j^lARQU E. See Letters of Rlarquc. 

M AUtjU ETRV, or inlaid wurky is a curious 
work composed of several tine hard pieces of 
wood, of various colours f.istened in thm slices 
on a ground, and sometimes enriched with 
other matters, as silver, brass, lurtoi.se-shell, 
and ivory. The pound on vvhirh the pieces 
are to be arranged and glued is ii.wiall> ol well- 
dried oak or deal ; and is composed of several 
oieci s glued together, to prevent its warping 
'J'lie wood to be used in marquetry is reduced 
into h'uves of the thickness ol a line, or the 12lli 
part of an inch, and is either of its natural 
coloiit or stained, or made black to form tlie 
shades by other nietiiod.s ; this some perform 
by putting it in sand healed very hot uv er the 
tile; others by steeping it in lime-water and 
sublime ; and others in oil of .sulphur The 
wood being of the propei colours, the contours 
of the piec<^'S are forinevl according to the parts 
of the design they are to represent : this is the 
most difficult part of marqueirv, and that which 
requires the most ])atience ai.u uttenlioii. The 
two chief instruments used in this work are a 
sa vv and a wooden vice, which has one of its 
chaps fixed, and the other moveable ; which in 
open and shut by the foot, by means of n coid 
fastened to a treadle. 

MARC^CIS, a title of honour, next in dignity 
to that of duke, first given to those who com 
manded the marches, that is, ilie borders and 
frontiers of countries. 

Marquises were not known in England till 
the reign of king Richard II. und Uie year 
1337. 
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MARRIAGE, a contract, both civil andre- 
between n man and a woman. Taking 
marriage in the light of a civil roiitracf, the law 
treats it as it does all other coiitracti: allowing 
it to he good and valid in .ill rases where the 
artiea at the time of making it, were, in the 
rst place, willing to contract; secondly, able 
to contract ; and, lastly, actually did contract 
ill tile proper forms and solemnities required 
by law. 

several statutes a penalty of lOOl is in- 
flicted for marrying any persons without banns 
or licence. But by G. II, c. 33, if any per- 
son shall solemnize malriinony without banns 
or licence obtained from some persons having 
authority to grant the same, or in any other 

I ilaco than a church or chapel where banns 
lavo been usually puhlislied, unless by special 
licence from the aichbishop of Canterbury, ho 
shall be guilty of felony, and Iran^^porteil for 
14 years, and tiie marriage shall be void. 

M A R RO\V. See An’ \tom y. 

MAURI fBlUM, tr///te hor^hoimd^ a genus 
of tlie gymiiospermia order, In tlie didynamia 
class of plants, a4l in the natural method 
ranking iimler the 4*id order, ^erlirillabt*. The 
calyv is sniver-shnpeci, rigid, and teiistriated ; 
tlie upper lio of the corolla bilid, linear, and 
straight. 'J’liere are II species, the most re- 
markable of wliicli is the vulgarc, ti native of 
Britain, growing naturally in w'aste places, and 
by way-sides near towns and villages, but not 
common. It lias n strung and somewhat imisky 
smell, and bitter taste. 

MARS, in astronomy, one of the superior 
planets, moving round the siui in an mbit be- 
tween those of the earlli and Jupiter. 

MARSHAL, ill its prinnry .signiticatlon, 
iiieaiis an oflicer who has the cnminaiid or care 
of horses ; but it is now ap])lied to ofiiceis who 
have very ditrcreiit employ ments, as earl- 
mai shill, knight-marshal, or inurslial of the 
king’s house, &ic. 

Marshal of the khifs fwnrh, an officer who 
has the custody of the king’s bench prison in 
iSonthwark. This officer is obliged to give his 
attendance, and to take into bis custody all 
persons committed by that court. 

Marshal of the exchequer, an oflicer to 
whom that court commits the king’s debtors. 

MARSHALLEA, a genus of the class and 
order syngenesia polygainia mipnilis, little 
known. 

MARSHALLING a coat in heraldry, is the 
disposal of several coats of arms belonging to 
distinct families, in one and the same escutcheon 
or ejiieid, together with their ornaments, parts, 
and nppnrlenaiice.s. 

MARSHALSEA-cowr#, is a court of record, 
originally instituted to hear and determine 
causes between tlie ser\ants of the king’s 
household and others within the verge of tlie 
court, and has jurisdiction of things within the 
verge of the court, and of pleas of trespass, 
where either party is of the king's family ; and 
of all other actions personal, wherein both par- 
ties are the king’s sen ants; but the court lias 
also power to try all personal actions, us debt, 
trespass, slander, trover, action on the cn8e,&c. 
between party and party, the liberty whereof 
extends 13 miles about Whiti^all. The judges 
of this court are the steward of the king’s bou 5 e> 
hold, and higli-martial for the time being ; the 
etewanl of the rourt, or his deputy, is generally 


an eminent connsel. If a chus^ importance 
is brought in this court it is generally removed 
into the court of king*.s bench or common plerts 
by a habeas corpus cam causa. 

MARSILEA, a genus of the cryptogamia 
c1a.ss of plants, without any corolla or cup ; tlie 
antherae are four, and placed on an obtusely 
conic-body ; the fruit is of a roundish figure, 
consisting of four cells, in each of whicli are 
contained several roundish seeds. There are 
three species. 

MARl’IA L law, is the law of war, whicli 
entirely depends on the arbitrary power of the 
prince, or of those to whuiii he has delegated 
it. For (hough the king can make no laws in 
time of peace without the consent of purlin** 
ment, yet in time of war he uses an absolute 
poti'er over the army. 

MARTIN. See Hirundo and Mustela. 
MARTLETS, in heraldry, little birds repre- 
sented without feet, and used as a mark of 
distinction for younger brothers. 

MAR'fNETS, in a ship, small lines fasten- 
ed to the leach of a sail, reeved through a 
bliN'k on the topmast-head, and coming down 
by the mast to the deck. 

#M ARTYNJA, n genus of the angiospermia 
order, in the didynamia class of plants, and ii\ 
the natural method ranking under the lOtli 
order, penionutic. There are fiO species, ten- 
der, herbaceous, lloivery plants of South 
America. 

MAJIYGOLD. See CvLENDULK; and for 
M\USII->I VRVGOLD, seo Caltha. 

M.AStlN, a person employed under the di- 
rection of an architect in the raising of a stone 
building. The chief business of a mason is to 
niaki! tiie mortar; raise the walls from tlie 
foundation to the top, with the necessary re- 
treats and perpendiculars ; to form the vaults, 
and employ tlie stones us delivered to him. 
When the stones are large, the business of 
hewing or cutting them belongs to the stone- 
cutters, tboiigh these are frequently confounded 
with masons : the uniuments of sculpture are 
performed by carvers in stones or sculptors. 
The tools or implements principally used by 
them arc the square, level, pliimb-liiie, bevel, 
compass, Iiamnier, cliissel, mallet, saw, trowel, 
&c. Besides the coinnion instruments used in 
the hand, they have likewise inaehiries for rais- 
ing of great hurdens, and tlie eoiiducting of 
large stones, the principal of which are the 
le\er, pulley, wheel and axis, crane, &c. 

Masons, free mid accepted, a very ancient 
society or body of men, so called, either from 
some extraordinary knowledge of masonry 
wliiili they arc supposed to be masters of, or 
■ becau.se tlie first founders of the society were 
persons of that profession. These are now very 
considerable, both for number and character, 
being found in every country in Europe, and 
consisting principally of persons of merit and 
consideration. As to antiquity, tliey lay claim 
to a standing of some thousand years. 

MASONRY, in general, a branch of ar- 
chitecture, consisting in tiie art of hewing or 
squaring stones, and cutting theiii level or per- 
pendicular, for the uses of building; but in a 
more limited sense, masonry is the art of as- 
sembling and joining stones together witli 
mortar. 

MASSETER, in anatomy, a muscle which 
has its origin in the lower and intericr part ot 
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the jiignm, and its end at the external Miiper- 
ficies of the angle of the jaw. 

MAST, a long roiind |»iece uftimlier, elevated 
perppiuliciiliirly upon the keel of a sliip, upon 
which are attached the yards, the sails, and the 
rigging, in order to their receiving the wiiul 
necessary for navigation. 

M.^STER of aria, is the first degree taken 
up in foreign universities, and furtlie most part 
in those of Srotiund, hut the second in Oxford 
and Canihridge ; candidates not being admitted 
to it till they have .studied seven years in the 
university. 

M a.sti:r in chancery. The masters in clian- 
rery are assistants to tiie Ltird Chancellor and 
iiiii^er of the Rolls ; of these there are some 
ordinary, and some extraordinary : the masters 
in ordinary are twel\ e in number, some of whom 
sit in court every day during the term, and 
have referred to them iiiterbnMitory orders for 
.stating accounts, and computing damages and 
the like; and they also administer oaths, fake 
aflidavits, and acknowleilgnienls of deeds and 
recognizances, 'riie i\Ia.sters-extiaordinary are 
appointed to act in the country, in several 
counties of England, beyond ten miles distant 
from London, 

Mastrh of' ihc faculties^ an ollicer under 
the archbishop of Canferbiiry, who grants 
licences and dispensations. 

Master of the horse, a great oflirer of the 
crown, wJio orders all inatlers relating to the 
king’s stables, races, breed of horses, and 
commands the equerries and all the other 
ollieers and tradesmen employed in the king’s 
stables. 

Master of the ordnance, a great oflieer, 
who lias the chief command of the king’s 
ordnance and artillery. 

jM V.STEU o/' ///e rolls f is an assistant to the 
Lord Chancellor of England in the high court 
of chancery ; and in liis absence hears causes 
there, and gives orders. 

Master of' a ship, the snme with captain in 
a nim-eliantman ; bat in a king’s ship be is an 
officer who iii.sneets the provisions and .stores, 
and acquaints tin* captain with what is not good, 
takes particular (are of the ringing and of the 
ballast, and ^ive.s diret tion.s for stowing the 
bold ; be navigates tin- siiip under the direc- 
tions of bis superior oliicer. 

Master at arms, in a king’.s .ship, an oflieer 
who dail^', by turns, a.s the captain app(»int.s, is 
to exercise the pet^v oflicers and .slop’s com- 
pany : to place and relieve sentinels ; to sec the 
candles and fire put out according to the 
captain’s orders; to fake caie the small arins 
are kept in good onler, an(] ♦o obseive the 
directions of the lieutenant at arms. 

Master of the Temple, .since the dissolu- 
tion of the rrdcr of llie Templars, the spiritual 
guide and pastor of tlin temple is so called, 
which was the denomination of the founder and 
liis siiccrs.sor8. 

• MacIter and servant. In Tjonclon and 
otiier places the mode of hiring is by what is 
commonly called a month’s warning, or a 
moiitir.s wages : that is, the parties agree to 
separate on either of them giving to the other a 
month’s notice for tha^ypiirpose ; or in lieu 
thereof, the party requiring the separation to 
nyi or m.'e up, a month’s wages. But if the 
iring of a aervaiit is general, without anv 
particular time specified, it will be construed 


to be a hiring for n year certain ; and in (his 
case if the .servant depart before the year, he 
forfeils all hi.s wages. And where a servant is 
hired for olie year certain, and so from year to 
year a.s long as both parties shall agree, and the 
servant enters upon a second year, he must 
serve out that year, and is not merely a servant 
at will after the firtt year. If a woman servant 
miirrie.s she must iieverthele.ss serve out her 
term, 

if a servant he disabled in bis ma.ster's 
service by an injury received (brnugli another’s 
default, the master may recover damages for 
loss of his .service. And a master may not 
only maintain an action against any om* who 
entices away a servant, but also against the 
ser\ ant: and ifwitliout any enlicenient a servant 
leaves liis master witliout just cause, an a(:tion 
will lie agaiu'^t another who retains him with a 
knowledge of such departure. 

A master has ii just right to expect an<l exai*t 
fidelity and obedience in all bis lawful coin- 
iiiands ; and to enforce this be may correct bis 
servant in a reasonable nij^ner. 

In defence of bis nmluci', a servant may 
justify assaulting another; and (liongli death 
should ensue it is not murder, in case of any 
iinlavvfnl attack upon his master’s iierson or 
property . ' 

Acts of the servant are, in many Inst.inces, 
deemed acts ol (he master; for as it is by in- 
dulgence* of the law that be can delegate the 
power of acting for him to another, it is just lie 
slionld answer tor siicli siibstitnU*, and (hut bis 
acts being pursuant to the anihority given liini, 
should be deemed the acts o*' bis master. 
If a servant eoniinit an act of trespass by com- 
mand or cnconrageineiit of bis master, (be mas- 
ter will be aii.svvernble ; but in so doing bis 
servant is not excused, as be is bound to obey 
the master in such tilings only as are hone.st 
and lawful, 

if a servant of an innkeeper robs bis mas 
tcr’.s gne.st, the master is bound to make good 
the loss. Also, if a waiter gt an inn .sells n 
man bud wine, by vvliicb bis be.dtii is impaired 
an action will be against the master; lor his 
permitting him to .sell it to any piTson is deemed 
coi implied general rommand. In like m.inner 
it I servant is frefpiently permitted to do a 
th ;ig hy the tacit consent of his ma.ster, the 
im.ster will be liable, as such permission is 
equivalent to a general command. 

ii a servant be usiudly .sent upon trust with 
any (radesman, and bo take goods in the name* 
of his master upon his ow ii account, the ma.ster 
must pay for tliem : and so likewise if be* be 
sent somtiines on triHt, and other times with 
inoiity ; for it is not possible for the trade.smari 
to know when be ciiine.s by the order of his 
master, and when by bis own authority. But 
if a man usually deals with his tradesmen him- 
self, or coiistantly pays tliein ready money, be 
is not answerable for what bis servant may 
take up in his name ; for in this case there is 
not, as iu the other, any implied order to trust 
him. 

MASTIC, a resinous substance in the form 
of tears, of a very pale yellow colour, and 
farinaceous appearnncp, having little smell, and 
a bitter astringent ta.sle. It flows naturally 
from the tree, but its produce is accelerated by 
inci.sions. The lesser turpentine tree and the 
lentisciis afford tlie mastic of commerce No 
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olatile >il ia obtnined from this siibstatce iiuiubered or measured, in so, iiir compa- 
when distilled with water. Pure nlcolioi and tabie or uieasiirnble, and accordingly is sub* 
oil of turpentine dissolve it ; water scorrely divided into arithmetic, which has number fur 
arts upon it; though hymasticatiori«it becomes its object, and geometry, which treats of 
soft and lough, like wax. When chewed a magnitude. 

little tVliile, howc\er, it is white, opnqne, and ^ Mathematics are commonly distinguished 
brittle, so as nut to be soflened again by chew- into pure and speculative, which consider 
ihg. The part insoluble in alcohol much quantify abstractedly; and mixed, which 
resembles in its properties caoutehoiic. It is treat of magnifiide as subsisting in material 
used in fninigation.s, in the composition of var- bodies, and consequently are interwoien every 
niM^s, and is supposed to strengthen the gums, where with physical considerations. 

MASTICATION, in inedii iiie, the aetioii Mixed iimtheniatics are very comprehen- 
of cliewiiig, or of agitating the solid parts of sivc; since to them may be referred ustrono- 
our food between the teeth, by means of the iny, optics, geography, hydrography, Iijdro- 
motioii of the jaws, the tongue, and the lips, ||nlies, nieclianies, fortitir.ation, navigation, 
whereby it is broken info .srotill piecis, iiiipreg- MATHASS. See LADOiiATony. 

nafed with sali\n, and so (ilted for degliitilion MATRICARIA, fet'prfeiv, a genus of thn 

and a more easy digestion. pdlygamia siipcillua order, in the syngenesia 

MASTOIDKS. See Anatomy. class of plants, and in the natural method 

MATCH, a kind of rope slightly twisted, ranking iiiider tli^ 49th order, composite, 
and prepared to retain fire for the uses of artil- The receptacle is naked ; there is no pappus; 
lery, mines, firew'orks, &c. ^ It is made of the ealyx liemlspiierical and imbricated, with 
hempen tow, spun on the wlie'el like cord, but the margin.ii leaflets solid, and something 
very slaek. sliarj). There are eight species, but the only 

Matcfi, qinchf lifted in artillery, is made of reiiiarkahle one is the partlieiiiuiii or common 
throe cotton strands drawn into lengths, and feverfew, of wliii li tliere are varieties with 
put into a kettle just covered witli whito-wiiie fumble lluwt'rs. This plant has received a. 
vinegar, and then a quantity of saltoetre niid most extr.iordinary eharaeter in hysteric and 
mealed powder is put into it, and iiuiled till oflnr ailoi.lions of the nerves, as well as fur 
'1 mixed being a earmliiative or warm stimulating bitter. 

MATRRIA 4/ipc//c-/7, may be defined to In iVI XTItICJR, or used by the leller- 

tliat branch of the subject of medicine whirl founders. See 'I'ype. 

treats of the jiartieular substances Jif wliieli MATRIX, or mothvr earth, the stone in 
medieiuc in general is eomposod. The teiiii wliieh iiietaili( ores are found enveloped, 
however has by Honn been applied not merely MATRtbSSKS, are soldiers in the train of 
lo medicine, but lo eiy riling reialing to food artilierv, vvlio are next to the gunners, and 
and drink: Init tiiis extension of the ap]4i- assist diem in loading, firing, and sponging the 
cation <if the term see ms lo lie ineoriert; as great guns. 'I'liey carry firelocks, and march 
there is certainlv room for a dislim lion between along with the store-waggons. 
diete(n-s, aiid tlie care of diseases. The Ala- MAT'!’, in a ship, rope-yarn, jnnk, &,c. 
feria Medica heing so intiiiMtely' connected beaten fiat and interwoven; used in order to 
with nietlicine itself, how proper soever it may preserve the yards from galling or rubbing in 
be to treat of them separately where there is hoisting or lowering tliem. 
ample scojie for it, we pi esinne the generality MATTI5R, in common language, is a term 
of oiir readers w illext use onriiutgiving them a of similar import with /Wy, and denotes that 
V iew of the subject vvhi< h must, from tlie limits which is taiigilile, visible, and extended ; but 
to which oiir work is confined, be necessarily aiiiong philosophers it signifies that substance 
imperfect. Ami sann' renia k will of which nil bodies are composed ; and in this 

equally apply to the snbjcci <if pliaruucy, that sense it is synonymioiis with the word c/ewew/. 
projiorf ion oi page ’ ’ ' It iiinst be confessed that there ' miich 

for (ojiics of this iiaf arc sliall be di voted to dillieulty attendant on the investigation of this 
a biief view of the siiliject ofv rnediiine, subject: end altliongli if has called forth the 
which se«‘. fMiwers of such men hs Nvwvton, Berkley, 

JMATJIEATATICAL iNsrRr.WKNTS, this Priestley, and others, we do iiotseeui to be yet 
term includes all instillments whatever that are in possession of any satisfactory theory of it. 
used in the practical department of every 'Mie following remarks, whieli form part of a 
bianeh of the imitheinaties ; hat 'S inost eom- paper in Tilloeirs Philosophical Magazine for 
iiioiily nsgd to denote those sets of instniments November, 182.1, appeared to us so truly appro- 
usually sold in cases, and made on a puiUdde priate, ami indicative of an understanding of 
plan, so as to fold np into a small space, and liie subject so superior to any tiling with which 
to be carried in the pocket without injury to we had hitherto met, that we could not resist 
any part. Tliese cuses genei.illy contain two the temptation to lay them Iiefiire our readers, 
pjiirs of compasses, a sei’tor, plain, and a diag- Bulk and extension pre-snpposc solid elenien- 
onnl scale, a parallel ruler, protractor, black- tary particles, of which foi ms ore compounded ; 
lead pencil, and drawing-pens ; an instniiiient for if there be no siicli primary solid particles, 
for making dotted lines ; and a pair of Imw there can be no material solidity whatever, 
compasses fur desei ibmg very small circles, either primary or derived ; thus no material 
'J'hc principal of tiiese requiring description bulk or extension, — wliiv.li is absurd, 
are the scales and sim tor, of which some A solid or primary particle of matter must 
notice will he taken iiiuler those words. be the smallest particle, and can admit of no 

MATHEMATICS, from*/i«(;'»j<ri;, originally divisibility ; for if it cun be divided into parts, 
signified any discipline or learning ; but at it is not a solid or primary or the smalicst 
preFieiit denotes that science which teaches or particle; matter is not therefore infinitely 
contemplates whatever is cnpalile of being divisible 
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That origiiiol, elementary, or solid narticic orier of life therein 7 Under this view, the nn- 
of matter, which admits of no further ciivision, lural universe is primariljr divisible into two 
II list be the smallest particle of matter ; and universals or principals which enter into every 
to say that there is no such tiling as this small- particular <of which it is constituted ; namely, 
est particle, is the same as to aflirm that, there the active, immaterial, or spiritual ; and the 
are no material forms at all hecaiise it is to passive, material, or natural ; the latten being 
aflirm that a whole can exist without the parts created from, and for the use of Uie former, and 
necessary to compose it. being the last result of the Divine Operation. 

From this it follows, that there is but one MATTUSCHKiEA, a genus of the tetran- 
elementary principle in matter, of which pria- dria monogynia class and order. The calyx is 
ciple (he primary particle above mentioned foor-parted ; corolla one-petalled ; {^erm 
consists, — and that all material subjects are rior, foar*>cleft There is one species; a herb 
forms compounded by motion arranging and ofOniana. 

co-arraiiging this elenientury principle in innii- MAURITIA, the gingho, or maidenrhedr, a 
inerablc relations and inodes; for if there 1^ genus of plants belonging to the natural order of 
primary material particles, these must be innu- almae. The calyx of the male is monophyllous ; 
rnerablo, in order to their entering into and the corolla monopetalous, with six stamina, 
producing the inniiiiiernhle forms and cOtn- It is a native of Japan, where it is also known 
ninations of forms observable in the material by the names of ginan and itsio. It rises with 
universe. It is, moreover, in accordance with n long, erect, thick, and branched stem, to the 
reason and observation, tiui.s to coinitfcr the size of a walnut-tree. 


original substantiality of matter, wh^'iicc arises 
oiir idt‘a of a simple or nrimary particle of 
material snhstaiice, called an atuiii ; u roii- 
p^regatioD of which atoms, by modes of mutiuu, 
fiiriiishes the idea of natural compounds, or 
material subjects as they exist in nature, in aji 
their varieties; for ns it is evident that inodes 
of motion jirodiice changes in material siihjerts 
by transforming them into other muleriar sub- 
jects of u totally diilcrent toim and f|u.ilily, 
so analogy points to t!ie conclusion,-- that ail 
flitlerciices in material subjects, as they exist 
in nature, are elVrcIs of motion disposing pri- 
mary jiarticles into forms, and then operating 
successive and larious eomhinations of those 
forms ; and tlius, that whnt is called chemical ac> 
lion, is, when considered in its origin, nothing 
more tlinii uri eifect of motion in the more 
refined and subtle order of substances ; — decom- 
position being elleclcd by opposing forces, 
composition by attractive forces; and thus 
also, chemical action, like that which is called 
meclianical, is resolvable into an ellect of 
motion. 

The primary particles of matter, or the 
snhstunci'S of which tlie iiiabiial universe 
componiided, appear evidently to he passive, 
and to he operated upon by active substances 
fa higlier order in creation : and that this i.s 
the case, may be c«;m iudt-d from oliserving the 
various .subjects in n-fare, to the life of which 
matter may be said tO serve, as a fixing or 
ultimate medium, or iiisfriinicnt.d basis; fur 
nothing of life appea.'s to b( long inlieieiitly to 
till* material siibstanres composing those foiins 
or subjects in naiiire : on the contrary, the 
material snbstaiiees composing such lot ms, 
seem to coifain ami to be perated upon by 
interior form>4 ut life, actuating and di.sposiiig 
them, by modes of motion, into outward forms 
corresponding to such interior or invvard 
ibrms. 

Matter, then, cou.sidered in it.self, is a pas- 
sive substance, created a.H an instniinent, nr 
niediom, for the dev elopement of an active, 
living, immaterial substance, in the ultimate or 
lowest degree of exislence, namely, in intiire ; 
and this by being made the passive subject 
into which such living and active subject may 
enter and manifest Would not such a 

doctrine, if' fully developed, satisfactorily 
explain some of the first principles of the 
ecmioavy of nature, and prove tlie presence of 
the invisible in tlio visible world, and (he 


MAXILLA. See A^ATOMY, 

ill mathematics, denotes (he 
greatest quant ily attainable in any given ca.se. 
If a rpiaiitity conceived to he generated 
by iiKiliun, increases or decreases, till it 
arrives at a ceitain niagiiUiide or uiotiuii, and 
then, on the contrary, grows less or greater, 
and it be required to determine the said ning- 
iiitiide or position, the question is called a prob- 
lem de iiuixiinis et minimis. 

Thus lei a point m move uniformlv in aright 
line from A towards R, and let anutfier point n 
move after it, with a velocity either increasing 
or decreasing, hut so that it may, at a certain 
position D, become eipial to ll:at of the former 
point m, moving uniformly. 

D C 

A + B 

n m 

This being premised, let the motion of // he 
first considered us an increasing one ; in 
which case the di.staiice of » behind m vv ill i oii- 
(iuualiy increase, till the two points arrive at the 
contemporary positions C and D; hut alterv.aids* 
it will again decrease : fur the position of 7 / till 
(hen being slower than all), it is al.so slower 
than that of file preceding point i/i(hy the Ijypo- 
(hi'si.s), hilt becoming (piicker afterwards than 
mat of w, the distance mfi (as has already been 
id) will again decrease ; and therefore is n 
xinuini, or the greatest of all, when the ee- 
Iviities of the two points ure equal to eacli 
oil er. 

But if // arrives .if D with a decreasing cele- 
rity, then its motion being first swifter, ^nid af- 
tervvardsililower, than that of m, the distarce 
m /. 'vill first decrea';e and fhe.n increase, and 
therefore is a minin.tirii, or the least of all, in 
the futenientionid oiicumstance. Since then 
the disti'.nce m/t is a maxiniiim, or a miiiiinnm, 
when the velocities of and n are equal, or 
when that distance inci'-’uses as fast through 
the motion of m as it decreases by that of //, 
its fluxion id (hat instant is evidently equal to 
nothing. Therefore, as the motion of the points 
m and n may be conceived sncli that their dis- 
tance m n may express the measure of any 
variable quantity whatever, it follows, that tlic 
fluxion of any variable quantity whatever, 
when a rnaximiim or a minimum, is equal to 
.lothing. 

The rule therefore to determine any flowing 
quantity in an equation proposed, to an extrt'um 
value, is : having put the equation into lluxioiis. 
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•et tiu* fluxion of tlint quantity, wliose extreme 
value ib sought, to be supposed equul to nothing ; 
by which means all those members of the equa- 
tion in which it is found will vaiflsh, and the 
reriiaiiiiiig ones will give the determinatioD of 
the ii^ximura or ininiiiumi required. 

MEAD, an agreeable liquor made of honey 
and water. 

There are many receipts for making mead, 
of which the following is one of the best. Take 
four gallons of water, and os much honey as 
will make it hear an egg ; add to this the rind 
of three lemons, boil it, and scum it well as it 
rises. Then take it oft’ the lire, and add three 
lemons ent in pieces ; pour it into a clean 
tub or open vessel, and let it work for three 
days ; then scum it well, and pour oflT the clear 
jsirt into a cask, and let it stand open till it 
ceases to make a hissing noise ; then stop it up 
close, and in three months* time it will be fine 
and fit for bottling. If yon would give it a finer 
flavour, take cloves, mace, ami nutmeg, of each 
four drams ; heat them small, tie the powder 
in a piece of cloth, nnd put it into the cask. 

MEADOW. See AcaicuruRE. 

MEAN, a middle state between two ex- 
tremes ; as a mean iiiotiuii, ineau distance, 
arithmetical mean, geometrical mean, 8cc. 

Mean, unthmetical is half the sum of the 
extremes. So 4 is an arithmetical mean be- 
tween and C, or between 3 and 5, or between 
1 and 7 ; also an arithmetical mean between a 

, , . «-f- A 

rind h IS , or^ 


Measure of a applies Uuis : 3 Utlia 

measure of 4, 3 of 6, w , ; in fact, it is any 
number which divides wiUuM a remainder. 

MEASURES in a legal and commercial 
sense are various, according to the various 
kinds and dimensions of the liiing.<i measured. 

Long Measures, or Measures of Application, 

I. The English and Scotch standards. 

The English lineal standard is the yard, con- 
taining 3 English feet, equal to 3 Paris feet, 1 
inch, and 3-tweirths of an inch, or Z-niotbs of a 
Pans ell. 

The Scots elwand is divided into 37 inches. 
The Scots inch and foot are lai^ger than the 
English, in the nroportion of IBO to 186. The 
Scots ell, though forbidden by law, isptill used 
fgr measuring some coarse commodities, and is 
the foundation of the land-measqre of Scotland. 

Itinerary measure is the some both in Eng- 
land and Scotland. The length of the chain is 
4 pules, or 33 yards ; 80 chains make a mile. 


ENGLISH MEASURES. 


A foot is 

Ini'liat. 

12 

A yard 

36 

A pole, or rod 

198 

furlong 

7920 

A mile 

63:160 

A link 

7.93 

A chain 

792 

A nail of rlotli 

‘ii 

A quarter 

9 

A yard 

36 

An ell 

45 


Mean, fjeomelncal, commonly called a mean 
r)roportioiiul, is the square root of flie product 
of the two extremes; so that, to find a mean 
proportional between two given extremes, mul- 
tiply Ihese together, and extract the square 
rout of the prorhict. 

Mean, // r/mow/err/, is double a fourth propor. 
tional to the sum of the extremes, and tJietwo 
extremes, thoniselves«and A; thus, •A^a-\-b: ^ 
^ah 

• • harnionical mean between 

a and h. Or it is the reciprocal of tlie arith- 
metical mean between the reciprocals of Uic 
given extremes. 

MEASLES. See Medicine. 

MEASURE signifies any given quantity, es- 
timated ?is one, to which the proportion of 
other similar quantities may be expressed. 

Measure is classed under a variety of bends, 
of which tile ibllowing are illustrations. 

Measure, in geometry, denotes ^y quantity 
assumed as one, or unity, to whidW'the ratio 
of the other homogeneous or similar quantities 
is expressed. 

Measure of a solid, is a cubic inch, foot, or 
jfard ; in other words, a cube, the side of which 
18 an inch, a foot, or a yard. 

Measure of a line, is the extension of a right 
line at pleasure, which is to be considered as 
unitv ; tor instance, an inch, a toot, or u yard. 

Measure of afirpwe, or a surface perfectly 
level, thence called a plane surface, is a square 
inch, foot, or yard. This square is termed the 
measuring unit, because the side is an inch, u 
foot, a yard, or any other determinate extent 

Measure of a certain portion or quantity 
(f matter, is its weight 


A hand..... 4 

Squnrpynrili. 

An acre 4S40 

The wine gallon is fixed at 3.31 cubic inches 
by an act passed in the reign of Queen Anne, 


consequently. 

Cubic inrhcH. 

A pint is 3S.S76 

A quart 67.75 

A barrel 737().6 

A hogshead 14553. 

A pint of cuuniry ale, or beer mea- 
sure, is 35 25 

A quart /0.5 

A gallon 283. 

A barrel, beer measure, is 10J53. 

ule ditto l)U34. 

country do 95^, 

A hogshead, beer measure is 1.5338. 

ale ditto 13336. 

country ditti^ 1438& 

A pint, dry measure, is 33.6 

A quart 67.3 

A pottle 134.4 

A gallon 268.8 

A peek 637.6 

A Winchester bushel 2150.42 

A heaped bushel is one -third more. 

A quarter 17203.36 


A wey, or load, is five quarters ; and two 
loads make a Inst of wheat 

Sixty pounds is the mean w eight of a bushel 
of wheat, 60 of barley, and 38 of oats. 

Thirty-six heaped bushels make a chaldron 
of coals, which generally weigh about 2%8 
pounds. 

An inch pipe, ten yards in length, contains 
precisely an ale gallon, weighing 10] pounds. 
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Millomctre , 
Centimetre . 
Decimetre.... 

Metre 

Decaiiy^tre... 

Heratumetre. 

Cliiliuinetre 

Myriumetre 


EngUth Ineb^. 

.39371 
3.93710 
• 39.37100 
393.71000 
39:17.10000 
39:171.00000 
393710.00000 


The metre is 1.09:164 yards, or nearly 1 yanl 
]}nail, or 443,3959 lines French, or .513074 
toises. 

A ilecametre is 10 yards, 1 foot, 9.7 inches. 

A hecatomefre, 109 yards, 1 foot, I inch. 

A chilionietrc, 4 furlongs, 313 yards, 1 foot 
10.3 inches. 

A micrometre, 6 miles, 1 furlong, 156 yards, 
6 inches. 

Eight chiliometros are nearly five miles. 

An inch is .0254 metre ; 2441 inches, 63 
metres ; 1000 feet, nearly 305 metres. 

An are, a square decaiiietre^s .‘1.95 perches. 

A hecatre, 3 acres, 1 rood, ^.4 perclies. 


Millilitre .06103 

Centilitre .01028 

Decilitre 6.]()380 

Litre, a cubic decimitre 61.02800 

Decalitre 610.2H000 

Heratolitre 6102.80000 

ChilioliUc 61038.00000 

TVIjriolitre C10280.00000 

Two and oii<‘-eiglith wine pints arc uiiont a 
litre ; 3 wine pints arc nearly 14 decilitres; a 
chilidlitre is one tun, 12.75 wine gullons. 

:i..5:{17 cubic feet make a decistcre, u ineasnro 
for firewood. 

A sUre, a cubic metre, .35.3171. A Paris 
foot is e<;ii;d to 12.785 iiiclies, 

3. 'fbe standard in Holland, Flanders, Swe- 
den, a good part of Cermany, many of the 
JIatise towns, as Dautzic and Hiimbiii^b, 
junl at (jcn'wa, Frankfort, fLc. is likewise 
tbe ell ; but tlie ell in all tiiese places ditiers 
from tlie Paris ell. In Holland it fonlains 
one Paris fool 11 lines, or 4-scveiiths of tlic 
Paris ell. The Flanders oil contains 3 feet 1 
inch, 5 lines, and half a line, or 7-tw'elfrhs of the 
Paris ell. I'lip ell of Cermany, Brabant, &c. 
is <'i|u.d to tliat of l^lfiuder.s 

4- Tlie Italian measure is (lie bracchio, braci*, 
or tatliorn. 'fliis is used in the stales of Mo- 
dena, V'^cnice, rioreiiee, Jaicca, Milan, Man- 
tua, Bologna, icc. but is of ditlcrent lengths. At 
Venice it cnni.tiiis 1 Paris foot, 11 inches, 
3jiaeH, or 8 -fifteenths of the P|^^ ell. At 


Bologna, Modena, and Mantaa, the brace in 
the same as at Venice. At Lncca it contains 

I Paris foot, 9 inches, 10 lines, or half a Paris 
ell. At Florence it contains I foot, 9 inches, 
four lines, or 49-hiindredihs of a Paris ell. At 
Milan, the brace for measuring of silks is one 
Paris foot, 7 inches, 4 lines, or 4-uiiitlis of a 
Paris ell ; that for woollen clotlis is the same 
with the ell of Holland. linstly, at Bergania 
the brace is 1 foot, 7 inches, 6 lines, or b-ninths 
of a Paris ell. The usual measure at Naples, 
however, is the canna, containing 6 feet, 10 
inches, and 2 lines, or 1 Paris ell and 16- 
seventeentlis. 

5. The Spanish measure is the vara or yard, 
in some places called tlie barra : containing 17 
twenty -fourths of the Paris ell. But the mea- 
suy ill Castile and Valencia is tlie pan, span, 
or palm ; which is used, together witJi the can- 
iia, at Genoa. In Arrugori, the vara is equal to 
a Parifl cll and a half, or 5 feet, 5 inches, 
0 lines. 

6. 'llie Portuguese measure is (lie cavcilos, 
contaiung 3 feet, 11 lines, or four seventlis of a 
Paris ^ ; and the vara, 106 whereof make 100 
Paris ell. 

7. Hie Piedmontese mea.sure is the ras, con- 
taining 1 Paris fool, 9inehes, 10 line.s, or half a 
Paris ell. In Sicily, their measure is the cniiria, 
the same with that of Naples. 

8. Tlie Mii.scovitc inea.siires are llie cubit, 
equal to 1 Paris foot, 4 inches, 3 lines ; anci 
the urchin, two whereof are equal to three 
cubits. 

9. The Tiirkisli and Levant measures '»re the 
|iicq. containing 3 feet, 3 inchefl$ and 3 lines, or 
Ihree-firths of the Paris cll. ^lie Chinese mea- 
sure is the cohrr. ten whereof are equal to three 
Paris ells. In Persia, and some parts of the 
Indies, the gneze, tif wliich there are two 
kinds ; tlie royal gueze, called also llie_ gueze 
monkelser, conluiniug 3 Paris feet, 10 inches, 

II lines, or foiir-fiftlis of the Paris ell ; and 
the shorter gueze, called simply gueze, only 
two-thirds of the former. At (loa and Ormuz, 
the measure is the vara, tlie same with that of 
tjie Portuguese, liuviug been inlroduced by 
them. In Pegu, and some other paits pf the 
Indies, the cando, or randi, equal to the ell of 
Venice. At Goa, and otlier parts, tlicy use a 
larger enmio, equal to 17 Dutch ells, exceethug 
that oi'Bahel and Balsora by ^ per ccntiim, and 
the vara by 6.J. In Siam, they use the ken, 
nliorf of three I'aris feet by one inch. TJiu 
ken cfintaiii.s tw'o soks, sok tw'o kenb.s, the 
kuhe 13 nioiis or incites, the iiiou to be eonal to 
eight grains of rice, f. e. to be about nine lines. 


Ba rley-c orns 
3 Inch 


1Sti» iis/i MecistfreJ vf henoth. 


9 

3 

Palm 




37i 

9 

3 

Span 



:i6 

13 

4 

li 

ImioI 

Cubit 

54 

IS 

6 

2 

li 

108 

:5G 

13 

4 

3 

3 

ISO 

1 60 

20 , 

C| 

5 

. 

316 

73 

34 

8 

6 

4 


198 

66 

23 

164 

11 


7930 

•3640 

8 S0 

.660 

440 

J9(nm 

63:160 

31130 

7040 

_53X0_ 

;I520 


\ard 

Pace 

1 1, Fathom 

a-JV 133 ]10| 40|FnrloiiB 

'TrW Im m: 390] 8 jMjie 
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Scripture Measures of Length reduced io English, 

^ Eng. fl. Inch dn« 

Digit ‘ - 0 0.913 

APalm 0 ,10.48 

121 3.^^ 0 10.944 

2| Ciiljit - ...... 1 9.8SS 

81 4 r^hom 7 3.6.52 

]2 6 Ezek iel*a reed . - - 10 11.328 

iCj 8 W 1 f Arabian pole - - -14 7.104 

10o| 80 20 TSJ id Scbccnqs, or measuring line 1 45 1 1.0 1 


(Cubit 



The longer Scripture Measttres, 

dfitles. 

0 

Enitliah 

pnrea. 

0 

fret. 

1.824 

1 400|Stadium 

„ 

0 

145 

4.G 

2001) 

6 

Sab. day’s journey .... 

0 

729 

3.000 

4000 

10 

2 

Ra.stern mile - - - , 

1 

403 

1.000 

12000 

30 

(} 

.1 Parasagg - - - 

4 

153 

3.000 

9G000 

241) 

4S 

24 8| A day’s journey 

33 

172 

4.000 


Eoman Measures of7jength reduced to English. 

F.iigliBh 

pat'ea. Tret. fire. 


Digitus transversns 
I'jirncia 

- 

- 

" 

0 

0 

0 

0 

0.72.5* 

0.9C7 

4 1 3 Pnlmus minor 

- 

- 

0 

0 

2.901 

IG 12i 

4|Pcs 

- 

- 

0 

0 

11.604 

•M ~*n[6 

6 

l^jPaliiiipe 

s 

0 

1 

2.50.5 

ai 18 ~ 

G 

n 

1 IjCiihitiis 
** 1 

0 

1 

5.406 

40 30 

10 

n 

2 

Ig.Gradus - - 0 

2 

6.01 

SO CO 

20 

5 

4 


Passus - 0 

4 

1 

10000 7.500 " 

2500 

625 

500 

41 250 

125|Shidim 120 

4 

4.5 

80000 GOOOO 

20000 

5000 

4000 

% 

5 

c4 

lOOol siMilliare 9G7 

0 

0 


Engli.sli sniiare or superficial measures are 
rai.sed from tiic yard ol 36 inches multiplied in- 
to itself, and thus producing 1296 square inches 
in tbe square yard : tlie divisions of this 
are square feet and inches ; and tim imiltiples, 
poles, roods, and acres, as in the following 
table': 


EngHsk Square-Measures, 


Inches 

144 Foot 




9 

Yard 



3600 25 


Pice 


39204 272^ 

30| 

10.89 

Pole 

1668160 ^10890 

1210 

435.6J 

' 40Hd.| 

6272G40 43560 

4840 

1743.6. 

160 4 1 


Cfr6im/ M easures or Measures of capacity 
for liquids.— The Englisb measures were origi- 
nally raised from trov-weight, it being enacted 
by seTeral statutes that eight pounds troy of 
wheat, gathered from the middle of the ear, 
and well dried, should \yeigh a gallon df wiue- 
tueasure, the divisionslllnd multiples, of which 
were to form tlie other measures : it w'ns also 
oidered, that there shculd bo but one liquid 


mea.'^ure in the kingdom : yet custom has pre- 
vailed, and there having been introduced a new 
weight, viz. the avoirdupois, we have now a 
second standard gallon adjusted thereto, and 
therefore exceeding the former in the propor- 
tion of the avoirdupois weight to troy-weight. 
!>om this latter standard are raised two 
several measures, the one for ale, the other for 
b; IT. 

Measure ybr Horses, is the hand, which, 
by statute, contains four inches. 

’ MEASemis also used to signify tlie cadence 
an 1 tim^^observed in poetry, dancing, and 
music, to render them regular and agreeable. 
See Metre. 

Measure, in music, the interval or space 
of time which the person who beats time takes 
between the rising and falling of his hand, in 
order to conduct the movement sometimes 
quicker and sometimes slower, according to 
music or subject that is to be sung or played. 

MECHANICAL, in mathematics, denotes 
a construction of some problem, by (he assist- 
ance of instruments, as the diiplicature of the 
cube and quadratnre of the circle, in contradis- 
tinction to tliat wh|ph is done in an accurate 
and geometrical manner. 

Mechanical curve, is a carve, according 
to Des Cartes, which cannot be defined by any 
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algebitii sal equation; and so stands contra<As< 
tiiifcn)Mhcd from algebraic or geometrical curves. 

MECHANICS, this term which is deiived 
from tlie Greek a machim, is com- 

rnonlv used to denote that* branch of natu- 
ral philosophy which treats of the laws of the 
equilibrium, and motion of solid bodies ; of the 
forces bv which bodies may be made to act on 
one another ; and on the means of employing 
them so as to overcome other forces that are 
more powerful. 

Sir Isaac Newton distinguishes this science 
into practical and rational mechanics. 

Rational mechanics comurehends the whole 
theory of motion, shews when the powers or 
forces are given, bow to determine the motions 
that are produced by tliein; and conversely 
wlien tlie phenomena of the motions are given, 
how to trace tlie powers or forces from which 
they arise. 

Practical mechanics treats of what ore 
denominated the mechanical jgowers, viz. the 
lever, balance, axis e.nd wheel, pulley, wedge, 
screw, and <iic inclined plane. 

The importance of these to society is incal- 
culable : every machine whatever is composed 
of one or more of ihein, sometimes of several 
combined togetlter. 

In considering this science, it will be neces- 
sary at first to take some things for granted, 
that are iu»f stiiiAly fiut; ; and after the theory 
is established, to make the proper allowances 
for tliern. 

1. That a small portion of the earth’s sur- 
face, which is mdiaricnl, may he considered 
as a plane. 2. That all bodies be supposed to 
descend in lines parallel to each other ; for 
though all bodies really tend to the centre of 
the earth, yet (he distance from wliicli they fall 
is comparatively so small, that their inclination 
towards each other is inconsiderable. 3. That 
ail planes be considered as perfectly smooth ; 
levers to he iiiflexihle, and without thickness or 
weight ; cords perfectly pliable; and machines 
w ilhout friction and inertia. 

TJiree things are always to be considered in 
treating of mechanical engines ; the weight to 
In* raised, the power by which it is lobe raised, 
niid the instrument or engine by which this is 
to he ellbcted. 

'flic mechanical powers are generally reck- 
oned six ; the lever, the pulley, the wheel and 
axis, the inclined plane, the wedge and the 
screw. 

These perhaps may be reduced to tw'o ; for 
the pulley and wheel are only assenpjblages of 
lev «rs, and the wedge and screw are’^inclincd 
planes. 

The Lever. 

The ln;er is the .simplest of all machines ; 
and is only a straight bar of iron, wood, or 
other material, snpnorted on, and moveable 
round, a prop called the fulcrum. 

In the lever there are three cirenmstances to 
be principajly attended to • 1. The fulcrum, 
or prop, by which it is supported, or on which 
it turns as an axis, or centre of motion : 2. The 
povyer to raise and support the weight : 3. The 
resistance or weight to be raised or sustained. 

The points of suspension are those points 
where the weights really ar^, or from w hich 
they hang freely. The power and the weight 
are always supposed to act at right angles to 
(lie lever, except it is otherwise expressed. 


The lever is distinguished Into three soils, 
according, to the different situations of the ful- 
crum or prop, and the power, with respect to 
each other. 1. When the prop is placed 
between the power and the weight. 2. When 
the prop is at one end of the lever, the power 
at the oilier, and the weight between them. 
3. When the prop is at one end, the weight at 
tlie other, and tlie pov^'er applied between 
them. 

The lever of the first kind is principally used 
for loosening larm stones ; or to raise great 
weights to small heights, i^i^rder to get ropes 
under them, or other means of raising them to 
still greater heights ; it is the most common 
species of lever. 

ARC, plate XXXT. fig. 1, is this lever, in 
w Mch B is the fulcrum, A the end at which 
the power is applied, and C the end where the 
weight acts. 

To find when an equilibrium will take place 
betw'een^ the power and the weight, hi this as 
well as in every other species of lever, it is 
necessafy to recollect that when the momenta, 
or qiiaiifities of force, in two bodies are equal, 
they will balance each other. Now let ns con- 
sj^kr when this will take place in the lever. 
Suppose the lever AB, fig. 2. to be turned on 
its uxi.s, or fulcrum, so as to come into the 
situation DC ; as the end D is farthest from 
the cenhti of niofinn, and ns* it has mov'cd 
through tlie an b AD in the same time as the 
end B moved through the arch BC, it is evi- 
dent that fhe velocity of AB must hav'e been 
greater than that of B . But the momenta 
being the products of the quantities of matter, 
multiplied info the velocities, the greater (he 
velocity, the leas (he quantity of matter need 
be to get the same product. Therefore, as the 
velocity of A is the greatest, it will recpiire less 
matter to produce an equilibrium than B. 

Let ns next see how iniicli more weight B 
will require than A tabahince it. As the radii 
of circles are in proportion to their circum- 
ferences, they are also proportionate to similar 
parts of them; therefore, ns (he arches AD, 
CB, are similar, (he radius or arm D£ bears 
the same proportion to EC (hat the arch AD 
bears to CB. But (he an;hes AT) and CB 
represent the velocities of (lie ends of the lever, 
because they are the spaces which they mov'ed 
over in the same time; therefore the armsDE 
and EC may also represent these velocities. It 
is evident then, that an equilibrium will take 
place when the length of the arm AE multiplied 
into the power A, shall equal EB multiplied 
into the weight B ; and consequently, that the 
shorter EB is, the gi'eater must be the weight 
B ; (hat is, the power and the weight must be 
to each otlier inversely, as their distances from 
(he fulcrnm. Thus suppose AE, the distance 
of the power from the prop, to be 20 inches, 
and EB, the distance of the weight from the 
prop, to be eight inches, also the weight to be 
raised at B to be five pounds, ^hen tlie power 
to be applied at A must be two pounds ; be- 
cause the distance of the weight u-om the ful- 
crum eight, multiplied into the weight five, 
makes 40 ; therefore 20, the distance of the 
power from the prop, must be multiplied by 
tw o to get an equal product, which will produce 
an equilibrium. 

The second kind of lever, wh^n tlie weight 
is between the fulciumuod the pow'er, is repre 
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sented by flg. 3, in which A in the fulcrum, B 
the weight, and C the power. The advantage 
gained by thia lever, as in the first, is as great 
ns the distance of tlie power from the prop 
exceeds the distance of the weight from it 
Thus if the point «r, on which the power acts, 
is seven times as far from A as the point A on 
which tlie weight acts, then one pound applied 
nt G will raise seven pounds at B. To this 
kind of lever may be reduced oars, niddors of 
slii|js, doors turning upon hinges, cutting-knives 
which are fixed at the point, &c. If in this 
lever we suppose the power and the weight to 
change places, ip that the power may be 
between the weight and the prop, it will 
become n lever of the third kind ; in which, 
that there may be a balance between the 
power and the weight, the intensity of ,*hc 
power must exceed tne intensity of the w'eiglit 
just ns iniich us the distance of the weight from 
the prop exceeds the distance of the power. 
Thus let E, fig, 4, be the prop of the lever EF, 
and \V a weight of one pound, placed thrim 
times as far from Hie prop as the power P acts 
at F, hy the cord going over the fixed pulley 
]) : in this case the power must bo equal to 
three pounds, in order to support the weight of 
one pound. * 

To this sort of lever are generally referred 
the bones of a man’s arm ; for when he lifts a 
weight by Hie hand, tlie miiscle that exerts its 
force to raise tliat weight is fixed to the hone 
ahont one-tenth part as fur below the elbow as 
the hand is. And the cll)OW being the centre 
round which the lower part of the arm turns, 
the iniisele must therefore exert a force ten 
times ns great ns the weight that is raised. 

What is called the liainnier-lever dilfers in 
nothing Imt its form, from a lever of the first 
kind. Its name is <l(Ti\ed from its use, that 
of drawing a nail out of wood by a hammer. 
Let A C B fig. 5, represent a lever of this 
sort, bent nt C, which is its prop, or centre of 
motion. P is a power acting upon the hmger 
arm AC, at A, by means of the cord DA going 
over the pulley D ; inul W is a xveight or 
resistance acting upon the end B of the shorter 
arm CB. If the power is to the w'eight as CB 
is to CA, they are in erpiilibriu; Hins, suppose 
W to be five pounds, acting nt the distanre of 
one foot from the rcidre of motion C, and P to 
be one pound, act.egat A, five feet from the 
cculre 0; the |xjwer and weight will just 
balance each other. 

If several levers .are combined together in 
such a tnaniier, as that a weight being ap- 
pended to the first lever may ho supported hy 
Q power aiixjlied to the last, as iii fig 6, (which 
consists of three lovers of tli*' first kind, and i.s 
so contiived, that a power applied at the point 
L, of the lever C, may sustain a weight at the 

t mint S of the lever A,) the power iiuist hen* 
le to the. weight ; in a ratio, or proportion, 
compounded of the several ratios, whicn those 
owers that can sustain the weight by the 
elp of each lever, when used singly and apart 
from the rest, have to the weight For instance : 
if the power which can sustain the weight P 
by the help of the lever A, is to the weij^ht as 
1 to 5; and if the power which can sustain the 
same weight by thejever B alone, is to the 
weight ns I to 4; and if the pow'er which 
could sustain the same weight by the lever C 
b to tlie weight as 1 to 6 ; (hen the power 


w(iich will sustain the weight by the help of 
the three levers joined together, will be to the 
weight in a proportion consisting of the 
several pr/iportions multiplied logetlipr, of 1 to 
5, 1 to 4, and 1 to 5; that is of 1 to 100. For 
since, in the lever A, a power equal to qne-fifth 
of the weight P pressing down the lever at L, 
is siilTicient to balance the weight ; and since 
it is the same thing whether that {lower is ap- 
plied to the lever A at L, or the lever B at S, 
the point S bearing on the (lointL; n {lower 
equal to one-fifth of the weight P, being op- 
plied to the point S of the lever B, will sup|)ort 
the weight ; but one-fourth of the same power 
being applied to the point L of the lever u, nnd 

S usiiingthe same upward, will as efi'ectually 
ejiress the point S of the same lever, as if (he 
whole povver was applied at S ; cunseqiiently, 
a power equal to one-fourth of one-fil'th, that is, 
one-twentieth of the w'eighi P, being applied 
to (he point L of the lever B, ami jmslnng up 
the same, will .su[>port the weight ; in like 
manner, i( matters not whether that force is 
applied to the point L of the lever B, or to (he 
point S of the fever G, since, if S bo rais<‘d, L, 
which rests on it, must be raised also; hutiuie- 
fifdi ofHie power applied nt the point L of the 
lever G, and pn'.ssmg it duwAvvnrds, will as 
efi’ectually raise the jioiiit S of the same lever, 
as if the whole povver wore applied at S, and 
pu.sliod up the same; consequently a power 
equal to ono-fifth of oiie-twontieth, that i.*-', one- 
hnndredth {lart of (he \v«*iglit P, being .ippiie<( 
to the point L -of (lie lover C, will balance Hie 
weight at tlie point S of tlie h*vei* A. 

The balance, an iris(rnnient of very exttn- 
sive use in comparing (he vvelglits of bodie.s, is 
alev'trof the first kind, whose arms are of 
equal length. 'I’he points from wliirli the 
weights are siispoiided being equally distant 
from the centre of motion, will move with 
equal velocity ; consequently, if e<iiial weights 
are applied, themonunta will he equal, aiid 
the balance will remain in erpiilihrio. 

In onler to have a halanre as {jerfect a«* 

{ )Os.sibIe, it is necessary to attend to Hu* fol- 
ovving circumstances: 1. The arms of (he 
beam ought to be exactly equal, both as to 
weight and length. 2. The {mints iiom vvhieli 
the scales are suspended should be in a r/giil 
iiiie, {>a8sing through the centre of gravity of 
the beam ; i’or hy this the weights will act di- 
re.':tly agiiinst encli other, and no part of eitln r 
will be lost on accoimt of any oljIi<|iie direclion. 
3. In a balance, thereJ'ore. the fiilcrnin ought 
alw'ays to be placed a little above the centre 
of gravity, ltd vibrations will he quicker, aiirl 
its horizontal tendency stronger, the lowei the 
centre of gravity, and the less the weight upon 
the piJiiits of Buspeti.sion. 4. The friciiun of the 
beam ujmn the axis ought to be us little as 
po.ssibie ; because sho.ild the friction be great, 
it will require a considerable force to over- 
come it. The axis of motion should be ibrined 
with an edge like a knilr and made very hard ; 
these edges are at first made sliarfl, and fheii 
rounded with a fine hone, or piece of buff lea- 
ther, which causes a sufficient bluntness, or 
rolling edge. 6. The pivots which form the 
axis or fulcrum, should be in a straight line, 
and at right angles to the beam. 6. 'J'he nrm.s 
should be as long as possible, relatively lo 
their thickness, and the purposes for which 
they are iriteiided ; as the longer they an*, the 
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more sensible is the hnlanco. They shoii|i 
also be made as stiff and intlexible as possible ; 
lor if the beam is too weak, it will bend, and 
become untnic. 7. The rings, or the piece on 
which the axis hears, should be hard and well 
polished, pai'fillel to each other, and of an oval 
form, that the axis may always keep its proper 
bearing, or remain always at the lowest point. 

The statera, or Roman ^teel-yanl, is a lever 
of the first kind, and is used for finding- the 
weiglits of different bodies, by one single 
weight placed at different distances from the 
prop or centre of motion D fig. 7. For the 
shorter arm l)(f is ut such a weight as exactly 
to counterpoise the longer arm I)X. If this 
arm is divided into as many equal parts ns it 
will contain, each equal- to GD, the single 
weight P twhich we may suppose t<» be one 
noiimi) will serve for weighing anv thing as 
heavy as itself, or as many times heavier as 
there are divisions in the arm DX, or any 
quantity between its own weiglit and that 
qiiiiiility. As for example, if V is one pound 
find fiiaced at the first division 1 in the arm 
])\, it will balance one pound in the scale at 
\V : if it is removed to the second division at 
*2, it will balance two pounds in the scale ; if 
to the third, three pounds ; and so on to the 
eii 1 of the arm J)X. [f any of these integral 
• iivisions be subdivided into as many equal 
parts as a pound contains ounces, and the 
weight P be plai'ed at any of these subdivisions, 
so as to counterpoise wliut is in the scale, the 
pounds and odd onnqes therein will by that 
ineaiis be ascertained. 

17te T1 7/ee/ ami Axle. 

The wheel and axle is a «nachinc much 
used, and is made in a variety of forms. It 
consists of a wheel with an axK% fixed to it, 
so as to turn round with it ; the power being 
applied at the circuinterence of the wheel, and 
the weight to be raised is fastened to a rope 
which coils round the axle. 

AB, fig. 9, is a wheel and CD an axle fixed 
to it, and which moves round with it. If the 
rope which goes round the wheel is pulled, and 
the wheel turned once round, it is evident that 
us much rope will be ilrawm olV as the circum- 
ference of the wheel; but while the wheel turns 
once round, the axle turns once round; and 
consequently the rojie by which the weight is 
suspended, will wind once round the axis, and 
the weight will he raised through a space equal 
to the circiimrcrt'nce of the axis. 

The velocity of the power, therefore, will be 
to ^that of the weight, as the circumference of 
the wheel to that of the. axis. 

That HiC povv er and the weiglit may be in 
eqiiilibrio, therefore, the power must be to the 
weight as the circumference of the wheel to 
Dint of the axis. 

It is proved by geometry that the circum- 
ferences of diffeterit circles bear the same pro- 
portion to each other as their respective dia- 
Tiu'lers do ; consequently the power is to the 
weight, as the dijyneter also ot the axis to that 
of the wheel. 

Thus, suppose tlie diameter of the wheel to 
be eight inches, and the diameter of the axis to 
be one inch ; then one ounce acting as the 
power P will balance eight ounces as a weight 
\V; and a small additional ibree will cause 
the wheel to turn with its axis, and raise the 


weight ; and for every inch which the weight 
rises, the power will fall eight inches. 

The wheel and axis miw be ikonsidered as a 
kind of perpetual lever, of which the fulcrum is 
the centre of the axis, and the long and short 
arms are the diameter of the wheel and the 
diameter of the axis. See fig. 10. 

From this it is evident, that the larger the 
wheel, and the smaller the axis, the stronger 
is the power of this machine; but then the 
weight must rise slower in proportion. 

A capstan is a cylinder of wood, with holes 
in it, into which ore put burs, or levers, to turn 
it round; these, arc like thellpokes of awheel 
without the rim. SoiiK-times the axis is turned 
by a vvitK'h fastened to it, vv hicli in this respect 
serves for a wheel; and is more powerful in 
pr<g>ortion to the largeness of the circle it 
describes, compared vvitii the diameter of tiie 
axle. 

When the parts of the axis differ in thick- 
ness, and weights are suspended at the diflereiit 
paits, they maybe sustained by one and the 
same power applied to the cireumrereDce of 
the wheel : provided the product arising from 
the multiplication of the power into the dia- 
meter of the wheel, is equal to the sum of the 
])foducts arising from the multiplication of the 
several weights into the diuiiieters of those 
parts of the axis from which they arc suspended. 

In considering tin; theory of the wheel and 
axle, we have supposed the rope that goes 
round the axle to have no sensible thii‘kDt\s8; 
but as in practice this cannot be the ca.se, if it 
is H thick ro])c, or if there are several folds of it 
round the axis, you must measure to the middle 
of the outside rope, to obtain the diameter of 
the axis, for the di.stance of the weight from 
the centre is increased by the coiling up of the 
rope. 

If tectli are cut in the circiirnrerence of a 
wheel, and if they work in the teeth of another 
wheel of the same size, as fig. 11, it is evident 
tliiit botli the wheels will revolve in the Hume 
time; and the weight appended to the axle of 
the wheel B, will be raksed in the same time 
MS if the axle had been fixed to the wheel A. 
But if (he teeth of the second wheel are made 
to work in teeth made in the axle of the first, 
as at fig. V2, as evciy part of the eirc unili-rehce 
of flu; secoiul wheel is applied .succes.sivcly to 
tlie cireumrereiice of tlie axle-of the fiist, and 
as the former is niiicli greater than the latter, it 
i.s evident that the first wheel most go round as 
many times more than the second, ns the eir- 
cuuilereiice of the .second wheel exceeds that 
of the first axle. 

In order to a balance here, the power must 
be to the weiglit, as the product of the circum- 
ferences, or diameters ot (he two axles iiuilti- 
plied together, is to the circumferences or dia- 
meters of the two wheels. This w ill become 
Builicicntly clear, if it is considered us a cora- 

} >ouiid lever, which was explained aliove 
nstead of ft combination of two wheels, three 
or lour wheels may work in each fithcr, or 
any number ; and by Ulius increasing the iiiim- 
bv^r of wheels, or by proportioning the wheels 
to die axis, any degree of power may be 
acquired. 

To this sort of engine belong all cranes for 
raising great weights, and in this case the 
wheel may have cogs all round it, instead of 
handles ; and a small trundle may be made to 
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work in the cogs, and be turned by a winch, 
which will make the power of" tlie engine to 
exceed the power of the man who works if, as 
much aa the number of revolutions of the winch 
exceeds those of the axle CD, fig. 9, when 
multiplied by the excess of the length of the 
winch above the length of the seinidiaiiieter of 
the axle, added to the semidiameter of the 
rope K, by wliirh the weight is drawn op. 
Thiift, suppose the diameter of (he rope and 
axle taken together to be 13 inches, and con> 
sequent iy lidlt their diameter to be OHnehes, 
so tiiat tlie weight W will hang at 6^ inches 
perpendinilar distance from below the centre 
of the axle. Now let us suppose the wheel 
AB, which is fixed on the axle, to have 80 cogs, 
and to be turned by ineansttf a wiiicii6^ inrhe.s 
long, fixed on the axle of a trundle of eight 
staves, or rounds, working in the cogs of the 
wheel ; here it is phiiii, that tlie W'ipch and 
trundle would make ten revolutions tor 
one of the wheel A B, and its axis CD, on 
which the rope K winds in raising the weight 
W ; and the winch being no longer than the 
sum of the semidiameters of the great axle 
and ropt*. the trundle could have no more 
power on the wheel than u man could have by 
pulling it round by the edge, because the windn 
would have no greater velocity tlian the edge 
of tlie wheel has, which w'c here suppose to be 
ten times as great as the velocity of the rising 
weight : so that, in this case, the power giiined 
will be as 10 is to 1. But if the length of the 
winch is 13 inches, the power gained will be 
fiN 20 to 1 ; if 19^ inches (which is long enough 
lor any mail to work by,) tlie power gained will 
be as 30 to 1 ; tliat is, a inin could raise 30 
times ns much by such ao engine, as he could 
do by his natural streiigtii without it, becaii<»e 
the velocity of the handle of the winch would 
be 30 times ns great as the velocity of the 
rising weight; tlic absolute force of any engine 
being in the proportion of the velocity of the 
power, to the velocity of the weight raised by 
it. But then, just as much power or advantage 
ns is gained by the engine, so iniich tinie is 
lost in working it, which is common in all 
mechanical cases whatever. 

In this sort of macliines, it is requisite to 
have a ratchet wheel on (he end of the axle C, 
with a catch to fall into its teeth ; which will 
at any time support the weight, and keep it 
from descending, if the person who turns the 
handle should^ quit his hold \i hile the weight is 
rising. By this inei^s, the danger is prevented 
which miglit otherwise happen by the running 
down of the weight when left at liberty. 

The PuUrp. 

The fmlley is a small wheel turning on an 
axis, with a drawing-rope passing over it : the 
small wlu?el is usually called a sTieeve, and is 
so fixed in a box, or block, os to be moveable 
round a pin passing through its centre. 

Pulleys are of two kinds 1. Fixed, which 
do not move out of their places ; 2. Moveable, 
which rise and fall with' the weight. 

When a pulley is fixed, as fig. 13, two equal 
weights siisj^nded to (he ends of a rope pa8.s- 
ing over it, will balance each other ;• for they 
stretch the rope equally, and if either of them 
is pulled down through any, given space, the 
other will rise -through an dqual space in the 
same ftma; and consequently, as the velocities 


of both are equal, they mast balance each 
other. This kind of pulley, therefore, gives 
no mechanical advantage ; so that you can 
raise no greater weigiit by it tlian you conld do 
by your natural strength. Its use con.sists in 
cliuiiging the direction of the power, and- some- 
times enabling it to be applied with more 
convenience. By it a man rn^ raise a weight 
to any point, without moving from the place ho 
is in ; whereas, otherwise, be would have 
been obliged to ascend with the weight: it 
also enables several men together to apply their 
strength to the weight by means of the rope. 

The moveable pulley represented at A, fig. 14, 
plate XXXI I. is fixed to the weight W, ami 
rises and falls with it In comimring this to a 
lever, tlie'fulcrum' be considered as nt A ; 
the weight acts upon the centre, and (he 

E ower is applied at the extremity of the lever 
The power, therefore, being twice ns far 
from the tulcrnin as the weight is, the propor- 
tion between the power and weight, in order 
to balance each otlicr, must be as I to 2. 
Whence it appears, that the use of this pulley 
doubles the power, and that a man may raise 
twice as much by it as by^ his strength alone. 
Or it may be considered in this way. Every 
moveable pulley hangs by two ropes equally 
stretched, and which must, consequently, bear 
equal parts of the weight: but the rope AB 
being made fast at B, half the weight is kiia- 
tairied by it ; and the other part of the rope, 
to which the power is applied, has but half the 
weight to support : cons^uently the advantage 
gained by this pulley is as 2 to 1. 

Wiion (he upper and fixed block contains 
two pulleys, which only (urn upon their axis, 
and the lowcmmoveable block contains also 
two, which not only turn on their axis, hut 
ri.se with the w'eight F, fig. 15, the advanfage 
gained is as 4 to L For each lower pulley 
will be acted upon by an equal part of the 
weight ; and because in each pulley that iuo\es 
with the weight, a double increase of power is 
gained, the force by which F may be sustained, 
will be equal to half the weight divided by the 
number of lower pulleys ; that is, as twice the 
number of lower pulleys is to I, so is tlie weight 
suspended to the power. 

But if the extremity C fig. 16, is fixed to 
the lower block, it will sustain half as much as 
a pulley ; consequently here the rule will be, 
as twice the number of pulleys adding unity 
!S to one, so is the weight to the power. 

These rules hold good, wlialever may be 
the number of pulleys in the blocks. 

Tf, instead of one mpe going round all fhe 
pulleys, the rope belonging to each pulley ' is 
made fast at the top, as in fig. 17, a diiferent 
proportion between the power and the weight 
will take place. Here it is evident, that each 
pulley doubles the power: thus, if there are 
two pulleys, the power will sustain four times 
the weight 

Fig. 8 is the concentric pulley, invented by 
Mr. James White. O, R, are two brass 
blocks, in which grooves aracut; and round*, 
these a cord is passed, by \^iGli means tJiey 
answer (he purpose of so many dLstinct pulleys. 
The advantage gained is found bv doubling the 
number of grooves in the lower nlock. 

It is common to place all the pulleys in eucli 
block on the same pin, by the side of each 
other, as in fig. 18; but the advantage, and 
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r»le for the power, are (he tgunc here as in sides will be, as the len^h of the whole lack 
fiira. 15 and 16. * of. Ihe wrdg# is to doable its perpendicular 


figa. 

A pair of blocks with the rope fastened 
round it, is comiiionly called a tackle^ 

The Inclined Plane, 

'I'his mechanical {Kiwer is of very great nse 
in rolling up heavy bodies, such as casks. 


height. ^ 

When the wood cleaves at any dis- 
tance before tlie wedge (as it generally does,) 
the power impelling the wedge will not be to 
(he resistance of the wood as the len^h on the 
back of the wedge is to the lenfdh of both its 


wheelbarrows , &a. It is formed' by placing ^^SgliniatiS 

JonW thelengthofeithersideof the deft, .estimated 


boards or earth ibn sloping direoliom lengtli oi eiiftcr siue oi ine esomareu 

Ibe force with which a body descends upon or acting part of the wedge. Fo^ 

•in inclined plane, is to the forie ol its absolute jf we snpjKise the ^e^ge to be lenrihen<^ down 
graxity, by which it would descend perpendi- to the J, “J 

cniarly in free space, as the height of the rione ‘I*" proport"™ '»*“ 9®'“ ! 
is to iU length.. For «.ppp»e. the plane AD. t 

ot cither ot its sides ; or, winch amounts to iiio 
same thing, as.the whole length of the back is 
to tlfe lengili of both the sides. The wedge is 
a very gieat mechanical power, since not only 



6g. 19, to be parallel to (hejiori/on^ tl'.e cyli.*i- 
dcr C will keep at rest jiart of Mie plane 
where it is laid. If the plane is placed perpen- 
dicularly, as AB, flg. 20, the cylinder C will de- 
cend with its whole force of gravity, becau-se 
the plane contributes nothing to i<H support or 
hindrance; and therefore it would require r. 
power equal to its whole weight lo keep it from 
descending. 

Let All, Ijg. 2l,bG a plane paranel to the 
horizon, and AD a plane inclined to it; and 
suppose the whole length AD to be three times 
as ^eat as the perpendicular DB. In this case, 
the cylinder E 
DA, and kept 
to a third part 

tlierefjre a weight may he rolled up 
dined plane by a third part of the pover which 
would be sufficient to draw it up iiy Uic side of 
an upright wall. It must als^ he evident, that 
the Ii'ss ‘the angle of elevation, or the geetlcr 
the ascent is, the greater will he the weight 
which a given power can draw up; ibr the 
steeper the inclined plane is, the less does it 
supporb of the weight ; and the greater the fen- 
dency which the weight has to^ roll, conse- 
quently the more 'difficult for the power to sup- 
port it: the advantage gained by this mecha- 
nical power, therefore, is as great as its length 
exceeds its perpendicular height. To th. 
dined plane may be reduced all hatchots, 
chisels, and other edge-tools. 

The Wedfje 


woodj bi.t even rocks, can be split b}r it ; which 
it would be impossible to effect by 'the lever, 
wheel and axle, or pullev ; for tlie force of the 
.blow or stroke, shakes the coherent parts, and 
thereby makes them separate more easily. 

The Screw, 

Xhe screw, fig. 24, is the sixth and last me- 


compound engine of a very great force, either 
1 pressing the parts of bodies closer togetliei 
cr in raising great weights. It may be conreiv* 
«’(i to-be made by cutting a piece of paper, ABC, 
%. 25, into the form of an inclined plane, or 
h-ilf wedge ; and then wrapping it round a cy- 
linder, fig. 2(>, the edge of the paper AC will 
forin ft spiral line rouncl the cylinder, which will 
give the flircad of the screw. It being evident 
that the winch must turn the cylinder once 
round, before the weight of resistance can be 
moved from one spiral winding to another, 
therefore, ns much as the circnniference of a 
circle described by the handle of the winch is 
greater than the interval or distance between 
the spirals, so much i.s the force of the sc»-ew. 
Thus siip)>osing the distance of the spirals to be 
half an inch, and the length of the winch tw'clve 
Is the fifth mechanical poxver or machine ; it inches, the circle described by the handle of 
may be_ considered as two_ equally incIuiMl the winch wlicre tlie power acts will he 76 


planes, joined together at their bases : then D6, 
fig. 22, is the whole thickness of the wedge at 
its back ABGD, where the power is applied ; 
EF is the depth ur height of the wedge ; BF 
tlic length of one of its sides; and. OF is its 
sha>() edge, whiclri.s entered into the wood in- 
tended to he split, by the force of a hamnior or 
mnllel striking perpendicularly on its back. 

rri 4 T» i! - no i j J • ^ n . 


inches nearly, or about 152 half-inches, and 
consequently 152 times ns great as the distance 
between the spirals : and therefore a power at 
the handle, the intensity of tvhich is equal to no 
more than a single pound, will balance 152 
pounds acting against the screw ; and as much 
additional force as is sufficient to overcome 
the friction, will raise the 152 pounds : and the 


Thus AB, fig. 23, is a wedge driven into the velocity of the power will be to the velocity of 
cleft CED of the wood FO. the weight, as 162 to 1. Hence i| appears, that 

When the wood does not cleave at any dis- the longer the winch is, and the nearer the 
tance before the wedge, there will be an eqnili- spirals are to one another, so much tlie greater 
briiini between we power impelling the wedge the force of the screw. 

downward, and the resistance of the wood act- A machine for shewing the force or power of 
ing against the two sides of the wedge, when the screw may be contrived in the following 
the power is to the resistance as half the thick- manner: Let the wheel C have a screw, fig. 24, 
ness of the wedge at its back is to (he length on its axi.s, working in the teeth of the wheel 
of either of its sides ; because the resistance D, which suppose to be 48 in number. It is 
then acts in a direction perrondiciilar to the plain, that fer every time the wheel C and 
sides of the wedge. But wnen the resistance screw are turned round by the winch A, the 
on each side acti parallel to the back, the wheel D will be moved one tooth by the screw ; 
power that balances the resistances on both and therefore^ in 48 revolutions of the winchj 



MEG 


MEG 




the wheel D will be tamed once^nnd. Then^ 
if the circumfe fence of a circlef'deHcribed by 
the handle of the winch A, be equal to the cir< 
ciimfcrence of a groove round the wheel D, the 
velocity of the handle will be 48 times as great 
as tlic velocity of an^ given point in tiie groove. 
Consequently, if a line G go round the groove, 
and have a weight of 48 pounds hung to it, a 
ower equal to 1 pound at the handle will 
alance and support the weight. To prove this 
by experiment, let the circumferences of the 
grooves of the wheels C and D be equal to one 
another ; and then if a weight H, of 1 pound bo 
suspended Iw a line going round the groove of 
the wheel U, it will balance a weight of 48 

S ounds hanging by the line G ; and a small ad- 
ition to the weight H will cause it do descend, 
and so raise up the other weight. ^ 

If u line G, instead of going round the groove 
of the wheel D, go round its axle I, the power 
of tlie maehine will be as much increased ns 
the circnmfereDce of the groove exceeds the 
circumference of the axle ; which supposing to 
be six times, then one pound nt H will bnlanoe 
six times 43, or 288 pounds, hung to the line on 
the axle ; and hence the power or advantage of 
this inachiue will be as 288 to 1. That is, a 
man who by his natural strength could Ik^ a 
hundredweight, will be able to raise 2B8 ewts. 
by this engine. If a system of pulleys were 
applied to the cord H, the power wouhl be in- 
creased to an amazing degree. When a 
screw acts in a wheel in this manner, it|is 
called an endless screw. When it is not em- 
pluyed in turning a wlieel, it consists of two 
parts : the first is culled the male or outside 
screw ; neiiigciit in such a manner, us to have a 
proiniiient part going round the cylinder in a spi- 
ral manner, wliich prominent part is called the 
thread of the screw, the other part which is call- 
ed tile female, or inside screw, is a solid body, 
containing a hollow cylinder, whose concave sur- 
face is cut in the same manner as the coii\ex 
surface of the male screw, so that the proiui- 
iient parts of the one may fit the concave parts 
of the other. 

A very considerable degree of friction al- 
ways acts iigaiHst the power in a screw ; but 
this is fully compensated by other advantages ; 
tor on tliis uccoaiit file screAV continues to sus- 
tain a weight, even cllerthc pow<*r is re.no^ed, 
or ceases to urt, and presses upon the body 
against which it is driven. ITeiue the s<'rew 
will sustain very great weights ; insomuch that 
several screws, properly applied, winild sup- 
port a large building, whilst thetoiiuilation was 
mending, or renewed. 

(y* Comjiound Mrfchinex. 

Though it is evident from the princijiles de- 
livered above, that any one of the mechanical 
powers i> capable of overcoming the greatest 
possiiile resistance in theory ; yet in practice, 
if used singly for producing very great etfects, 
they would be frequently so unwieldy and iin- 
nianageable, as to reu(j[er it impossible to apply 
them. For this reason, it is generally found 
more advantageous to cooibine them together ; 
by which means the power is more easily sp- 
nlied. and many other ^idvantagcsare obtained. 
IQ all machines, sir^le as well as compound, 
what is gained in power is lost in time. Sup- 
pose Aat a mao^ oy a fixed pulley, raises a 


E^eam to the to|^^ a house in two minutes, it is 
clear that he vdll be able to raise six beams in 
twelve minutes, but by means of a tuckle 
with three lower pullies he will raise all at 
once, with the same ease as he before raised 
one ; but then he will be six times as long 
aixmt it, that is, twelve minutes : thus die work 
ift performed iii the same time, whetlier the me- 
chanical power is used or no^ But the conve- 
nience plained by the powerll very great ; for 
if the six beams are joined in one, they may 
be raised by the tackle, though it would be im- 
possible to move jtoem by the unassisted 
strength of one man. T 

No real gain of force is, therefore, obtained 
by mechanical contrivances ; on the contrary, 
from friction, and other causes, force is always 
lost; but by machines we are able to give a 
more convenient direction to the moving power, 
and to apply its action at some distance from 
the body to be moved, which is a circumstance 
of great iinportance. By macliines also, we 
can so modify .the energy of the moving power, 
as to obtain etlects which it could not produce 
without this modification. 

In machines compoAd of several of the 
chariicnl powers, th^ power will be to th? 
weigiit, when they are in eqnilihrio, in a pro- 
portion formed by the multiplication of the se- 
veral proportions which the power bears to (lie 
weight in every separate mechanical power of 
which the machine consists. 

In contriving machines, simplicity ought par- 
ticularly to be attended to ; fur a complicated 
machine is not opiy more expensive, and more 
apt to be out of order, but there is also a greater 
degree of friction, in proi>ortiuu to the num- 
ber of rubbing parts. 

Wliatever may be the construction of a ma- 
chine, its power will always be in proportion 
to the velocity of the power to the weight ; and 
so that this is obtained in the greatest .dt'gree 
that circumstances will admit, then the tower 
parts tlie better. 

It is evident, from the princifdcs already laid 
down, that the velocity ot a whet 1 is to that of a 
liinion, or smaller wheel which is driveu by it, in 
prupoiiiou to (he diameter,circumfereiice or num- 
ber of teeth in the pinion to that of the wheel. 

fleiire, if you have any number of wheels act- 
ing on so many uiniuns, you must divide the pro- 
duct of the ieetn in the wheels by those iii tlie 
pinions: and the quotient will give the niiiulier 
of turns of the last pinion in one turn of the first 
wheel. Thus, if a wheel A, fig. 27, of 48, acts 
on a pillion]) of 8, on whose axis there is 
a wheel C of 40, drivini; a pinion D of 6, carry- 
ing a wheel E of 3(>, which moves a piniorf F of 
6, carrying an index ; then the n'jinber of turns 
made hy the index will be found in tins munner ; 
V X number of turns 

which the index will make while the wheel A 
goes once round. 

Any number of teeth on*^the wheels and 
piuions having the same ratio, will give the 
same number of revolutions to an axis : llius, 
fjx V^X as before. It there- 

tore depends upon tlie skill of the engineer or 
mechanic, to determine w hat numbers will best 
suit his design. . 

It is evident, that the same motion may be^ 
performed, cither by one wheel and pinion, or 
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■iv manv vrhcelii and pinion^ provided (lie 
nany>er of tiirna of all fhe vmeela bear thd 
same proportion to all the pinions which that 
one wheel bears to its pinion. 

When a wheel is moved immediatelf by the 
power, it is called a leader ; and if there is 
anotiier whttffl on the same axi% it is called the 
follower. Thus A, being moved immediately 
by the power, is to be considered as a leader, 
and B as a folloWiir : the wheel C being driven 
Iw B, becomes n leader, and D a follower ; 
E, fig. 28, is a leader, and tlie cylinder F may 
be considered as a tbllowilQr. 

Sometimes the same #eel acts both as a 
leader and a follower, as in hg. 29, where I) is 
moved by A, and consequently is a follower, 
while, as it drives G, it is also a leader. There- 
for^, as to multiply both thb divisors and divi- 
dend by the same number does not alter the 
quotient; in mechanical calculations, every 
wheel, that is both a leader and a follower, may 
be entirely omifted. 

The power of a machine is not at all altered 
by the size of the wheels, provide'd the propor- 
tions to each other are the same. 

The application of anim^ strength as a moving 
power in machinery. 

A horse draws with the peutest advantage, 
when tile line of draught is not level with his 
breast, but inclines upwards, making a small 
angle with the horizontal plane. 

A horse drawing weight over a single pulley, 
can draw 2001b. fur eight hours a day, and 
walking at the rate of 2^ miles in an hour, 
wiiicli IS about 3^ feet in a second, and if the 
.same horse be made to draw 2401b. lie can 
work but six hours a day, niid cannot go quite 
so fast. 

When a horse draws in a mill, or gin of any 
kind, great care should he taken that the horse- 
walk or circle in which he moves, be large 
enough in diameter, otherwise the horse can- 
not exert all his strength; for, in a small cir- 
cle, tlie tangent (in which the horse draws) de- 
yiate.s more from the circle in which the horse 
is obliged to go, than in a larger circle. The 
liorse-vvalk should not be less than 40 feet in 


the rope, be roiir.or five times greater than SOlb 
that is, so niuctt os it rises slower than tiie hand 
moves. 

MEDAL, denotoa a piece of metal in the . 
form of coin, such atf was either current money 
among the ancients, or struck on any particular 
occasion to preserve the portrait of some great 
person, or the memory of some illustrious 
action, to posteritv. 

As histogcal docaments, medals form tho 
principal eviilence we can have of the veracity 
of old historians. In some few instances they, 
correct the names of sovereigns; and in a 

f reat many, illustrate the chronology of reigns. 

ty their assistance, the geographer has some- 
times been enabled to deteniiine the situation 
of a town whose name alone has reached ns. 
To the naturalist they aflbrd the only proofs of 
the ktiowledge which the ancients bud of cer- 
tain plnnts and animals ; and' they sometimes 
preserve delineations of buildings for the archi- 
tect, of which not even a min is, at this (lay, 
standing. To the connoisseur they are abso- 
lutely necessary, as they enable him to appro- 
priate the busts and portraits of antiouity. And 
the scholar need hardly be reminded that they 
have contributed in no small degree to the elu- 
cid^ion of obscure passages in ancient author^ 
The alto-relievo of the Greek coins is one of 
the best schools of study for the sculptor. 

The study of medals, perhaps, is not of very 
ancient date Petrarch is said to have been 
one of the first who began to study the inedallic 
scifbice. Alphonso, king of Arragom formed 
another collection. And a third was placed 
by Cosmo de Medici among the curiosities in 
the Museum at Florence. In this country, 
though we know of the existence of no cabinet 
liefore the time of Camden, it maybe supposed 
that the knowledge of coins and medals was 
introduced trom Italy. The “ Britannia” was 
the first work in which engravings of them 
were produced : and Speed’s Chronicle, which 
soon followed it, was illustrated with coins 
from the collection of Sir Robert Cotton. 
Henry prince of Wales was one of the first 
who had a rich cabinet ; and he bequeathed it 
at his death to Charles. The most consider- 


diiinirler, when there is room for it. In a walk able of onr other early collectors were, arch- 
of 19 feet diameter, it has been calculated that bishop Laud, Lord Arundel, and Mr. Selden. 
a horse lose.s tivo-fifths of his strength. The Oliver Cromwell, we are tohl, had a small col- 
worst way of applying the force of a horse, is lection ; and the cabinet of Charles the Second 
to make him carry or draw up hill ; for ifthe hill is mentioned by Vaillant. 
is st(3»q), three men will do more than a horse. MEDAIjLION, or medalion a medal of 
y\s a horse, from the structure of his body, can an extraordinary size, supposed to be anciently 
exert inost^treriglli in drawing almost horizon- struck by the emperors for their friends, and 
tally iu a straight line, a man exerts the least for tiireign princes and nmbus.sudors ; but that 
slrengtli that way. ^ the smallness of their number might endanger 

A man turning a horizontal windlass by a the los.s of the devices they bore, the Romans 
handle, or winch, should not have above 30lb. generally took care to stamp the subject of 
weight acting against iiitn, if he is to work them upon their ordinary coins. Medallions, 
ten hours a day, and raise the weight at the in respect of the other coins, were the same as 
rate of three feet and n half in a seccind. This modem medals in respect of modern money ; 
supposes, however, that the semidiaineter of they were exempted from all commerce, and 
the windlass is equal to the distance from the had no otlier value but what was set upon 
centre to the elbow of the handle ; for if there them by the fancy of the owner, 
is a mechanical advantage, as there usually is, MEDEOLA, climbing^Africanaspara^, a 
by having the diameter of the axle, on which genus of the hexandria trigynia order aod class 
the rope winds, four or five times less than the of plants. Natural order, sarmentacesr. No 
diameter of the circle described by the hand, calyx; cor. sexnartite and revoliited; berry 
then may the weight (taking in also the rOsist- trispermons. The flower has no eropalement , 
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tiiTD to a ronndish trifld berry, wHh three cellsi. 
There are three species. 

MEDCCAOO, snailrtrefoiU a eeniis of the 
decandria order, in the diadelptiia class of 
plants, and in the natural method ranking un- 
der the !{2d order, oapilionnceop. There are 11 
species, though oniy dve are commonly culti- 
vated in this country. The M. sativa or lucem, 
has been laferly much recommended as a green 
fodder for cattle, anJ has. been cultivated by 
some farmers with success. 

* MEDfCINIil, is the art of preserving health, 
and of curing or alleviating disease. It is the 
same science in its application to animal, as 
ngricjltiire to vegetable life. In order to re- 
duce the practice of medicine to something de- 
finite, to simplify what was perplexed, and to 
lay down certain general rules for a more ac- 
curate investigation of diseases, physic'.nns in 
all ages have attempted to arrange these last 
into a systematized form ; and the works which 
have thus treated of diseases, are entitled 
Nosologies. 

The following are the classes, orders, and 
pnera of Cullen, with the exception ofthe class 
locales, which relates to those disorders prin- 
cipally that come under the head of surgery. 

' Tctbffi of Classification. r 

Class I. Pyrexi^e. A frequent pulse, 
succeeding to shivering or horror ; increased 
heat; disturbed functions; prostration of 
strirngth. 

Order I. Fehris. Pyrexia, independant of 
local ailection as its cause ; languor, lassitude, 
and other signs of debility. 

Sect. 1. Intermittmtes. Fevers arising 
from the miasma of marshy grounds, with 
an evident remission, the returning fits being 
almost always usliered in by horror or trem- 
bling. One paroxysm only in tho day. 

Genera. Tertiana ; qiiartana ; qnntidiana. 
Sect. 3. Coniimm. Fevers without inter- 
mission, not occasioned by marsh miasma, at- 
tended with exacerbations and remissions, 
though not very perceptible. 

Genera. Synocha ; tophus ; synochiis. 
Order II. Phkgmasios. Fever, ascompa- 
nied by local inflammation or topical pain, le- 
sion, or disturbance of tbe internal functions ; 
sizv blood. 

^lenera. Phlo^f.xsis opbthalmia ; phreuilhs; 
cjrnanche ; pneuinonia carditis ; peritonitis ; gas- 
tritis ; enteritis ; hejmtitis ; splenitis ; nephri- 
tis; cystitis; hystentis ; rheumatisinus ; odoii- 
talKia iKidagrn ; a^Mhropuosis. 

Ordfer Iff. Exanthemata. Contagions dis- 
eases, which only aflect once during life, com- 
mriicing w ith fever, aiidsn'*ceeded by phlogosis 
or iiiflaiiimatory eriiptioDs on the skin. 

Genera. Erysipelas ; pestis ; variola ; vari- 
cella : rubeola miiliaria ; scarlatina ; urticaria ; 
pemplirgus ; apLliie. 

Order iV. Hemorrhagite, Pyrexia ; spon- 
% taneoiis discharge of blood ; blood when drawn 
from a vein of a sizy appearance.^ 

Genera. Epistasii; hemaptisis; hsemar- 
rlioiAoMiarrliagia. 

Ora^c^ y. Profitmet. ^Pyrexia ; inordinate 
diicharge, but nbt of blood. 

I^nera. Catarrh ;^senteria 

Class II. Neuroses. A lesion of sense 


nnd motion, vvlOioiit idiopathic pyrexia’or local 
r disorder. 

Order L Comata. A diminution of volun- 
tary motion with sleep, or cTdeprivatiou of 
sense.! 

* Genera. Apoplexiaj paralysis. 

Order IL Adynamice, Diniinisked volun- 

tary motion, wliether vital or natural. 

Genera. Syncope ; dyspepsia j byporlion- 

driasis; chlorosis. 

Order Ilf. Spasmi. Irregular action of t l;e 
muscular fibre. 

Sect. 1. In the animal functions. 

Genera. Tetanus; trismus; chorea; ra- 

phnnia ; epilepsia. 

Sect. 2. Ill the vital functions. 

Genera. Palpitatio ; a.sthma ; dy.spna? ; 

pertussis. 

Sect. 3. In the natural functions. 

Genera. Pyrosis ; colica ; cholera ; diar- 
rheea; diabetes; hysteria: hydropliobia. 

Older VI. Vesanicp. Derangement of judg- 
ment, indcpendaritly of pyrexia or coma. 

Genera. 'Amextia, melancholia; mania 
oneirodynia. 

Class Ilf. Cachexi>e. A depraved ha- 
bit of Ixidy, without idopatliic pyrexia or 
neurosis. 

Order I. Macorcs. A wasting of the w hob- 
body. 

Genera. Tabes; atrophia. 

Order IL Intimescentuc. A swelling of 
tilt wliole or of the greatest part of the body. 

Si'ct. I. Adiposm. Fatty swellings. 

Genus. Polysarcia. 

Sect. 2. FlfiltdoSoe. Windy swelling.s. 

Genera. Pneumatosis ; tympanites ; phy so- 
metra. 

Sect. 3. Jlyaropes. Watery swellings. 

Anasiirca; hydrocephalus; hydrorachili 
hydroliioi-Hx ; arcites ; hydrometra ; hydrocele 
physconia. 

Order III. Impctigines. Cachexies, chief- 
ly deforming the skin and external parts oi' tlie 
body. 

Genera. Scrophnla ; syphilis ; scorbidns 
elephantiasis; lepia ; frainneesia ; trichoma, 
icterus. 

Class T. Order \.—Febris. 

Of the Phenomena of Feve?'. 

The person is affected with languor or sense 
of debility, a 8liiggishne.ss in motion, and some 
uneasiness in exerting it, with frequent yawn- 
ing and stretching. At the same time the face 
and extremities become pale, the features 
.■^'irink, the bulk of every external part ir dirni- 
nislied, and the skin over the whole body ap- 
pears constricted as if cold had been applied 
to it. At (he coining on of these symptoms, 
some coldness of the extremities, thougn little 
taken notice of by the patient, may be perceived 
by another person. At length the patient |iim- 
self feeh: a sensation oi cold, commonly first in 
his back, but then passing over his whole body ; 
and now his skin feels warm to another per- 
son. The patienPs sense of cold increasing, 
produces a tremor in nil his limbs, with frequent 
successions or rigors in the trunk of the 
body. When this sense of cold and its effects 
have continued' for some time, they becrune less 
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violent, and ai*e alternated with warm flush- 
ings. By degrees tho coKI goes nlF entirely it 
end a heat greater than uatnral prevails and 
ooritiQiies over the whole body. With this 
lieat the colour of the skin •^turns, and* a pre- 
ternatural redness appears esnecially in the 
face. Whilst the heat and redness come on, 
tlie skin is relaxed and smooth, hut for some 
time continues dry. The features of the face 
and other parts of the body, iccover their usual 
size, and become even more turgid. When the 
heat, redness, and tiirgescence, have increased 
and continued for some time, a moisture ap- 
ppars on the forehead, and by degrees becomes 
a sweat, which gradually extends downwards 
o\er the whole body. As this sweat continues 
to flow, the heat of liic body abates ; tho sweat 
after continuing for some time, gradually 
ceases, the body returns to its usual teiui>era- 
ture, and most of the functions are restored to 
their ordinary state. 

This order is divided into hvo sections, an 
intermittent, including tertians, cpiartans, and 
ouuildinns, with the diflerent varieties of these 
nistiiict genera; and continued, which include 
the genena of synocha, or simple inflammatory 
fever ; typhus, putrid, or gaol fever ; and syno- 
chus, a iiiixed lever commencing like the first, 
and terminating like the second. The inter- 
mittent family are divided as follows : Fevers 
arising from the miasm of marshy grounds with 
an evident remission, the returning fits being 
nlinost always ushered in by horror or tremli- 
ling. One paroxysm only in the day. The con- 
tinued family are defined thus: fevers without 
intermission, not occasioned hy marsh miasm, 
attended with exacerbations and remissions, 
(hough not very perceptible. 

The genera ot continued fever, are, 

1. SynovJia. “Great heat, pulse frequent, 
strong, anrl hard; high-coloured urine, the 
functions of the seiisorium not much impaired.” 
iSiich character, however, does not answer to 
any case of simple fever ; it is the. definition of 
whull^r. Brown calls the sthenic, which is op- 
posed to the true febrile state. 

2. Typhus. “A contagious disease, the 
heat not much increased, pulse frequent, small 

rid weak ; urine little changed, sense much 
impaired, and the strength greatly diminished.” 

h., iSynorhus. This is made by Cullen a 
kind of iritennediato disease between synocha 
and typhus. 

lixcitwg causes of fener. On this subject 
the most opposite opinions prevail. It is ima- 
gined by some, that no case of genuine fever, 
beyond those ephemeral irritations which are 
of didly occurrence, can possibly originate 
without the previous application, either through 
the medium of the lungs, or the surface of the 
body^ of a certain something ^aerated in the 
system of another individual in the course of 
the same disease. Others infer, from the daily 
observation of febrile diseases where no com- 
munication with the sick can be traced or sus- 
pected, that although the febnfacient matter 
just spoken of be in many, it is not in all in- 
stances the cause of fever ; that cold, damp, 
heat, putrid exhalations whether animal or ye- 
geiable, insnflicient ventilation, the depressing 
passions, &c. are ail, either s)pgly or in cop- 
junction, capable, under some circumstances, 
not merely of predisposing to, but of actually 
engendering, proper lever. Lastly, there are 


some who consider contegion, or the generiir 
tion in fever of specific fc&rifacient matter, as 
totally imaginary ; and conceive In instancee 
where fever has spread bv communic^on, 
that either certain iindetectea conditions in the 
air, or the confined effluvia of animal execre- 
tions accumulated by want of cleanliness and 
ventilation, with other circumstances, are 
causes sufficiently adequate to produce the af- 
fection, without supposing the agency of a spe- 
cific and occult power. 

“ The remote causes of fever,”, says Br. 
Cullen, “are certain sedative powers opplied 
to the nervous system, which diminishing the 
energy of the brain, thereby produce a deuility 
in the whole of the functions, and particularly 
in the action of the extreme vessels.” 

, The. Treatment qf Fever, 

In the treatment of fever it is partinularly 
necessary to diminish the cold in the cold 
stage, the heat in the hot stage, and not to 
await the senativc process of nature, cither of 
dissolviug ^msin, or of correcting and cxwl- 
ling morbific matter. The vaiious remedies 
employed for these purposes are, the external 
and internal use of cold ^and wann water ; rc- 
frip^rants, siidorifics, opiates, emetics, pur- 
gatives. 

“The safest and most advantageous time,” 
says Dr. Currie “ for using the cold water is, 
when the exacerbation is at its height, or im- 
mediately after its declination has begun ; and 
this has led me almost always to direct it to be 
employed from six to nine in the evening; but 
it may he safely used at any time of the day, 
when there is no sense ^ chilliness jtresent, 
when the heat of the surface is steadily above 
what is natural, and when there is no general 
or profuse perspiratioti. 

“ Under these restrictions,” our author adds, 

“ the cold elFusiori may he used at any period 
of fever; but its elfects are more salutary in 
proportion as it is used early. Wlien employed 
in the ttdianced stages of fever, where the heat 
is reduced and the debility great, some cordial 
should be given immediately after, and the best 
is warm wine.’' 

From the urgeBcy however, of the debility, 
or from the prejudices of the patient or his 
friends, in some periods of fever, even the n|>- 
plication of cold water in the way of ablution 
may be regarded as too severe. In (his case 
tepid ablution lias been made to .siqiply its 
place and often with propriety and success. 
The term tepid is applied •by Dr. Currie to 
water, from 87^ to w® of Fahrenheit ; from 
87® to 75® the water is denominated c(m1. 
Cold water may be ^iven internally, and with 
the utmost freedom, in the hot stage of foe fe- 
brile paroxysm. Its use, however, requires to 
be carefully regulated by the same restriclions 
as in the external application ; it must never 
be given unless the heat of the surface be stea- , 
dily above the natural standard. .Oraoglils'of 
cold water have been known, when profierly 
administered, to procure a sudden solution of 
the disease. . .** 

Cold air. The exmordinary melioration in 
the modern practice of medicine, bn it relates 
to the treatment of fever and febrile diseases 
is not confined to the copious use of efliision 
and ablution. The terrors of our predecessors 
in relation likewise to cold air, are fast do 
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; and (he importance of its free, ndmis- 
eion in the apartmentii of (lie febrile aiifferer 
especially, comes to be generally acknowledged 
and applied. 

The utility of cold air in fever is referable to 
two principles ; Ist That of iiiiinediately low- 
ering the neat of the surface, nnd thus taking 
off the oppression' occasioneil by such heat : 
and 2ndly, from affording a larger quantity of 
oxvgen at each inspiration. 

The admission of cold air requires to be re- 
stricted to the hot stage, and to be limited by 
the patient's feelings ; a current of cold air 
pasNing rapidly over the body while in a state 
of perspiration, may be productive of fabd con- 
sequences. Besides, however, the employment 
of cold water, and the free admission of a cool 
and pure atmosphere, other agents have been 
had recourse to, and with considerable •effect, 
in order to abate the inordinate heat of fever. 
From possessing the faculty of cooling the sys- 
tem, certain medicines have been distinguished 
by the term refrigerants : refrigerants are prin- 
cipally chosen from the vegelable acids, and 
the different neutral salts ; and so evident is 
their power in rodiiring animal (eniperatiirc, 
tliat they have properly been made tfx constitute 
a considerable ptirt of regimen in fc\cr. ^ 

Of Sudurifics. 

Moisture on the surface of the body may be 
procured by medicines which appear to have a 
direct power over the cutaneous xessels, or by 
those whose action seems to be directed prima- 
rily to the stomach. These last are principally 
of the saline class, which are by far the most 
suitable in the febrile state. 

Of Purgatives and Kfnetics, 

Nothing, perhaps, is of greater moment in 
almost every stage and every kind of fever, 
than to preserve the whole of the alimentary 
canel free from accumulations of colliivies, &c. 
From a deficient attention to this principle, the 
medical practitioner is in many instances foiled 
in the treatment of this, and indeed in a variety 
of other diseases. Viscidities nnd impurities 
in the stomach and bowels, are often both the 
effect and cause ofthe persistance ufthe febrile 
state. In the primary stages of fever, nn eme- 
tic has been known abruptly to arrest its pro- 
gress, and the same purpose is sometimes ac- 
complished, especially in ephemeral affections 
of the febrile kind, by the employment of a 
brisk piii^atixe. In (he more advanced periods 
however of the •• disorder, the object of the 
physician ought to be rather that of keeping 
the bowels gently open, and this is best effected 
by saline in place of drastic purgatives ; the 
former of which princpally operate by exciting 
the exhalants on (!•« internal suribce of the in- 
testines to pour out their contents, the latter by 
stimnlatin^ in a forcible manner the intestinal 
fibre. In intennittent fevers it is generally ne- 
cessary to eyocnate the bowels by more stimu- 
lant cathartics, more especially .^iien the cure 
of these fevers is conducted by the Perm iaii 
bark. If during fever, indicating in its primni^ 
stages no particular severity of disease, a rapid 
change (qkes place in the feelings and expres- 
sions of the invalid; i( 4 ^n the more ordinary 
symptoms, suddenly alia unexpectedly super- 
vene delirium, prostration of strength, nn obser- 
vable change in the countenance, nccoinpanitMl 
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by irregular i par(ialjiU|rnQtiong of heat nj^d 
iicold, witnOut^. interveir|m of the perspirii^ 
state, the pa^ti^ils life is in ODnsiderabie danger. 
The above clia^s jure often indeed prelnaes 
to a speedy death. 

Weakness, quickness, ^ and irregularity of 
pulse, delirium, tendency' to fainting when in 
an erect posture, prostration of strength, partial 
and irregular sweats, diflicalt respiration anil 
deglutition, starting of the tendons, unusual 
feetor in the excretions, peat foulness of (lie 
tongue and fauces, are all evidences of a fatal 
tendency in the complaint ; in general likewise 
it may be observed, 4hat in case^ where marks 
of great nervous irritation attend the onset of n 
fever, even though the disorder may not assume 
what has erroneously been termed the putrid 
type, much danger is to be apjirehended. 

Calculations respecting critical days have 
been in some measure forced and systematic. 
It is worthy however of remark, that continued 
levers as well as intermittent, in the successive 
stages of their course, are disposed to assume 
progrcssivelj’ the quotidian, tertian, and quar- 
tan aspect 

Recapitulation of the treatment of Fever. 

Treatment continued fever during the firs* 
three, or four days. Cold affusion. Water to 
be impregnated with salt, its application to be 
confined to the hot stages of the paroxysm. 
Large draughts of cold water taken under the 
same limitation. Cold and pure air. Emetics, 
l^irgatives. Antinionia and saline sudorifics. 

After the fifth or sixth day. Cold nnd 
tepid ablutbn. Water employed to be impreg- 
nated with salt or mixed with vinegar. In the 
iirpncy of debility, coldness, or delirium, pre- 
diitiviuiH or the warm bath. Bowels to be 
kept gently but constantly open, by saline or 
mild purgatives and -subacid drinks. While 
the skin is preserved moist by diaphoretics, 
give opiates nnd wine : these last are almost 
invariably improper wnen the skin is dry and 
hot, and the liowels costive. For head-ache 
and other nervous affections, blisters, a*ther, 
camphor. In (he last stages, when critical 
sweats break ont, nnd the pow'ers of life apfiear 
to be shrinking from the contest, repeated glas- 
ses of port wine w'itli tincture of opium in huge 
aiiarititics. During the whole course of the 
disease, the apartment to he diligently pro- . 
.served cool, cleiin, constantly xentilateiX and 
iVic from all individuals hut those who are 
necessary attendants on the sick. 

Treatment of intennittent fever. Cold 
affusion immediately upon the full nrression of 
th hot fit. Warm bath, warm spicedtwine, 
during the cold sta^ of ^the paroxysm Tinc- 
ture of opium, either previous to the accession 
ofthe ^old, or tnwarcTs the decline of the hot 
fit. Emetics, immediately preceding the ac- 
cession of the paroxysm.^ Calomel piiiges be- 
fore the administration of tonics ; arsenic, zinc, 
Peruvian bark, qiiasiu. and if any enlargement 
of one of the viscera [ague cake) appear, steel.^ 
Hope : upon the excitation of hope the power" 
of charms altogether depends; these some- 
times succeed in ^giie, when other remedies 
are counteracted by tlie \ iolence of the com- 
plaint. 

Order II. — Phlegtnasice, Inflammations. 

When any part of tlie body has an iinusnal 
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ten! «m 1 rediiesii^ with pain ani sweHipg, ft.ifl 
imM to be inflamed. To constitqte this state 
of a part, an inordinate action, and dilation 
of vessels have generally been eq(eemed 
sufficient 

Sthenic^ and asthenic infiammatkn. The 
disturbance of the system does not correspond 
more with the magnitude of the local disorder, 
than with the consntntional character of the indi- 
vidual affected. Of two persons that are tiie 
subjects of inflammation, as of the mucous mem- 
brane of the nostrils, constituting inflammatory 
catarrh, or a cold ; of tlie pulmonary vessels, 
occasioning inflammation of the lungs; or of 
the joints, forming rheumatism ; one shall pre* 
viously have possessed much constitutional 
vigour, the other shall have been languid and 
feeble — the former will have a sthenic, the 
latter an asthenic disease. 

Termination qf it^anuncUion, Inflammation 
is said to be resolved when the natural state 
and action of parts are renewed without dis- 
organization. If however the inflammation has 
existed for any time, or has been violent, an 
unnatural secretion takes place from the vessels 
inflamed, which is called pus ; this when col- 
lected or confined, constitutes an abscess, and 
when the inflammation ends in this manner, it 
is said to terminate by suppuration. In cases 
of much weak.ne:«s, constitutional or induced, 
tlie vascular action in tiie part shall cease al- 
together, its excitability be irrecoverably ex- 
hausted, and what in scholastic language is 
termed gangrene be the consequence, which 
extending, shall form sphacelus, or morifleation. 
Resolution, suppuration, gan^ene, are there- 
fore the usurd inodes in which inflammation 
termiiiatea. There are others, however, which 
are peculiar to certain parts ; thus, an iiiflani- 
niation of the lun^s o/ilen ends fatally by a 
copious effusion of a watery matter into the 
cellular texture of these organs ; thus an inflam- 
mation of a gland shall end in schirrus, or 
hardness of the parts. 

Species of injlammation* This didder is 
systematically divided into two leacimg spe- 
cies — phlegmonous and eritbematic. The first 
is defined by Dr. Cullen, “ an inflammation of 
a bright-red colour, with a circumscribed point- 
ed tumour, and tending towards suppuration.*’ 
The er^tliemu has a less vivid colour, with 
scarcely any tumour, spreading irregularly, 
burning rather than thrbboing pain, and termi- 
nating in vesicles. 

inmeations of the disorder's decline. It 
scarcely requires to be observed, that a cessa- 
tion of ^ain, a reduction of tumoin:, a loss of 
redness aud heat, a diininntiou of the syste- 
matic disturbance, are all evidences tliat the 
inflammation is abont to terminate. If however 
it be suffered to run on into the stage of suppu- 
ration, the Hidications of this state are, the 
pulse becoming fuller and softer, the patient 
fiemg attacked with shiverings, and a pulsatory 
feel in the affected part The tendency to 
gangrene is denoted by the tumour losing its 
redness, and assuming a darker hue ; by the 
sudden cessation of pain ; sometimes by blisters 
arising near or upon the tumour ; and, lastly, 
if the local disorder have been considerable, by 
a rapid declension of the polbe, and powers of 
life. 

Treatment. The indications of cure are to 
be deduced from the sthenic or asthenic dispo- 


. sitio&of diseasb, and from the peenliar 
nature of the, part or organ injured. 

If inflammation be attended by a fult, haid, 
and v%oroas pulse, with other expressions of 
power, a debilitating plan of treatment is to be 
adopted ; blood is to be drawn from the arm, 
saline purgatives are to be administered, cold 
is to be applied, and the exciting powers^ as 
much as possible withdrawn* If, on (he con- 
trary, an equal decree of local aflTection shall 
be accompanied wi^^ feeble, although quick, 
pulse, ana the remaining sympioms o? debility.' 
an opposite plan, under ce^in regulations and 
exceptions, is to be pursued ; stimulants are to 
be thrown in, and the inflammation cured by 
impelling and supporting the torpid and feeble 
powers of the frame. But from the 'peculiar 
nature/if the part or organ affected, the mode 
of treatment in the same degree and kind of 
inflammation will likewise be materially modi- 
fied. Thus an asthenic affection of the livef 
requires different stimuli from an asthenic af 
fention of the stomach. But although in inflam- 
mation, as in fever, we generally recommend the 
cool treatment, and consequent free admission 
of air, it is to be recollected that this prin- 
ciple is objectionable in some kinds of inflam- 
niatittis, as of the lungs. For example, in 
small-tiox and in measles, we shall have the 
same aegree of pyrexia, or fever, present \ and 
cold air would be equally indicated in either, 
were we to infer the^ proper method of treat- 
ment alone from the inflammatory excitement ; 
but in measles the lungs arc often the principal 
scat of the local affection, an oxygenous or 
pore atmosphere would prove too stimulating to 
these organs: and thus if wc pursued general 
doctrines witliout fiarticular exceptions, or o\ er- 
looked “ tlic peculiar nature of the part or or- 
pn injured,” the object of our plans Would he 
frustrated and defeated. 

Genus I. Ophtalmia, inflammation of the 
eyes. 

Genus IT. Phrenitia, inflammation of the 
brain. This, as a sthenic afl'ection, independ- 
ently of proper maniacal disorder, or febrile 
affection, is an extremely rare disease. 

Sympioms. Redness of the face and eyes 
impatience of light aud sound, watchfulness, 
and furious delirium. 

Alethodus memendi, or method of cure. 
Copius evacuations. “ Foment tJie head with 
cold water for hours together.” Blisters. Blomt 
to be drawn from the temporal artery. 

N. B. The delirium of feyer, which has 
been supposed to indicate an inflammation of 
the brain, is for tlie most part of an asthenic 
nature, and requires a stiriiidi. 

Genus III. i^ynanchCf quinsy. 

Species 1st. Cynanchc tonsillaris, common 
inflammatory sore throat 
. M. M. Acid gargles. Saline purgati\es. 
Blisters. Antimonial diaphoretics. 

Species 2iid. Cynanche maligna. An acci- 
dental, but very^ommun, symptom of scarlet 
fever. See SOinL.VTlNA. , 

Species 3rd. Cynanche trachealis. croup,' 

See Infancy. ^ 

Species 4th. Cynanche pharyngoee, a mere 
extension into the pharynx of the cynanche 
tonsillaris. 

Species 5th. Cynanche parbtidn. The 
mnm^ is an affection of the parotid and max- 
illary glands, which appears in the form of a 



MED 


MED 4?0 


srivelHngt under the jaws ,* it sonietfuiea ajipears 
ns nn epidemic. 

M, M, If delirium mipt'rvene ii)>on the 
retrocession of the swellinj^s, blisters. *' Pd- 
ment the head with warm water.'* Darwhh 
Oeniis IV. Pneumonia, inflammation of 
the lungs. 

Genus V. Carditis, inflainuiation of the 
heart or pericardium. , ^ 

Genus VI. Peritonitis, inflammation of the 
peritoneum. 

The general symptoms are, pyrexia, pain in 
the chest, difliriilty of breathing, cough : and if 
the disorder happen in the sthenic diathesis; 
the pulse is hard and frcf|uent. Sometimes 
the expectoration is tinged with blood. 

The particular symptoms are, in carditis, 
palpitation, with unecpial intermitting » pulse, 
pain in the region of the heart, vomiting, faint- 
ing: if the inflammation he particnlarly direct- 
ed to the diaphragm, the pain is situated to- 
wards tlie lower ribs, the respiration in a 
recumbent posture is extremely ditficiilt, and 
the corners^of the inoutli are sometimes so re- 
tracted as to form a disagreeable smile, called 
risus sarduiiicus. 

M. M. If the constitution is sthenic, and 
the tiisordrr urgent, immediate and cefpions 
bleeding. Reirigerant and emollient cnthartic.s. 
Cool and eqiuil, nut cold and irregular, utmos- 
plicre. Diluent drinks. Total abstinence 
trom aninial food, sometimes during tiie first 
five days. Antimonial preparations. Afler 
venesection ' a blister on the pained part. 
Digitalis. Small doses of calomel to prevent 
adhesions. If pneumonia run on into suppura- 
tions pus will he discharged hy congh, and 
thus a species of consumption he formed ; or 
will he detained in the cavity of the chest, and 
constitute empyema. In either case, digitalis 
in large doses. Galninel. Opium. Peruvian 
bark. 

Genus VII. Gastritis, inflammation of the 
litomach. 

Symptoms. Violent pain in the region of 
the stoiuacli, with pyrexia ; small, fretjiient, 
and sometimes contracted, piflse ; vomiting ; 
hiccough. 

Causes. It may be occasioned by any tlii»»g 
acrkl taken info the stomach : by blows on fh- 
region of %is organ ; and a slight species of : 
is otcen consequent upon taking coid liquids 
efter exercise. 

M. M. In inflammation of the stomach 
and bowels wd have, in sonic measure an 
exception to the general rule of cun , accord- 
ing as the di.Mrase appears sthenic or asthenic. 
The pulse and vital po^^cl’s are oft«Mi siuhlenlv 
reduced, and yet 'venesection is reqnirea. 
Warni liath. Fomentations. Anodyne and 
mncii.'iginous clysters. Blisters on the pained 
pai 1. 

Genus VIII. Enteritis, inflanmiation of the 
t)owels ; fixed and distressing pain in the 
bowels. Pyrexia; pulse ulwg^s quick, some- 
times bard. « 

Causes. The same as of gastritis. Like- 
wise strangnlated hernia, spastiiodic colic, 

. introsiisceptioD. ^ 

J\L M. The s^e as in gastritis after (he 
‘ urgent symptoms have subsided. Small doses 
of calomel and <miiim.^ ^ • 

Gems IX. fiejiatitiSf inllmimoiion of the 


.Sym/fton.’v. Pain in the region of (he flyer, 
’'extending to the clavicle unu top of the right 
shoulder ; difliculty^ of lying, on the left side 
especially. Pyrexia ; high-coloured urine ; 
pulse frequent, strong, and often hard. Bilious 
evacuations, or jaundice. The tendency of the 
disease is to suppuration. * 

A/. A/. Copious and repeated bleeding 
before the suppurative process has commeti-, 
ced. Calomel, and cathartics of the refri< 
gerant class. Digitalis in considerable doses. 
Blisters to the region of the liver. 

If Niippuratioii takes place, the matter 
makes its way through the lungs, or the intes- 
tinal canal, into the cavity of the abdomen, or 
through the i>eritoncum to the surface. During 
this process opium and bark. 

A species of chronic hepatitis is more iisiinl 
in Britain, and indeed is one of our most com- 
mon maladies, especially among dram-drinkers. 

Symptoms. Obtuse and weighty kind of 
sensation in the region of the liver; diflieulfy 
of lying on the left side ; pain in the rig It* 
shoulder; the countenance slightly marked by 
hectic; dejection of spirits. (Itidemu of the 
ancles. 

A/. A/. Small doses of calomel, with, mj 
without opium. Tonie hitters, siirli as quassia 
or gentian. An abstimmee from spiiitiioii*? 
liquors. 

Genus X. Splejiiiis, inllammatioo of tlie 
spleen. 

Symptoms. Tension ; tumonr ; heat of the 
leftside; pyrexia; pain increa.sed by pies 
sure. 

A/. M. Blisters, cathartic.s, calomel, and 
digitalis. 

Genus XI. Nejdirilis, inflaminutiun of flu 
kidneys. 

Symptoms. Pyrexia ; pain in the Iiiii]b.ir 
regiuns ; retraction of the testicle ; iiiitiihness 
of the thigh; vomiting; costiveness. 

Causes. Alternations of iieat and cold : e\- 
ternal violence, &,c. as in other iiiiliunuiritiuiis, 
blit chia^ in calculi. 

Af. AjT Veii.'esertiou. Digitalis, and 
Nitrous aether. Eniollieiit clysters. Castor 
oil. Deimilceiits. 

Genus XII. Cystitis, inllaniination of tl.e 
bladder. 

Pyrexia. Pain niid tumour aboie (Ik* pii 
bes; pain in discharging urine : tenesmus. 

il/. M. Vemesection. Warm bath. Aiio- 
dj lie clysters. Diluents. 

Genus Xlll. HyUerilis, inthiniiniiliom of 
the womb. 

Heat, pain, tension, and swelling, in (lie 
lower belly ; pyrexia ; vomiting. 

Af. N. Vi-na‘sectioii. Miicilagiuoiis clys- 
ters, with oftiates. AiuHiyne fomentations, 
fTeuiis XIV. PketimalisMus. 

Pjj'rexia ; pains n* the joints, frequently ex • 
tending along the muscles; heat and tumour 
on the part. 

A/.' A/. Leeches to the inflamed joints. 
Volatile embrocations alter the iiiflaiiiiimtioii 
lias in some measure siib.sided. Cubnnel, and 
opium. SudoriticH. W'ariii bath. JViuxian 
hark in chronic rheamatisrn. Volatile tinctiiie 
of gum guaiuenm. Flesh .brush. Seu-hathing. 
Electricity Bath waters. 

Genus aV. Oduntnigin, tooth-ache. 

Geiiiis XVI. Podagra, gout. 

Symptoms. Pain in the joints, priuei|Kdiy 
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of toe great too^ and especially of the hands order is violent, or Ill-treated, tne indamnation 
find feet retaming at intervals Previously tf and redness extend down the neck* and spread 
the accession of the toflaintnation the functions sometimes on the shoulders y the tulSiid appear 
of the stomach are generallv disturbed. The ance of the countenance increases, delvium 
6t8 generally come on in the morning.# supervenes, and the patient has been known 

Causes and peculiarities. Gout is invari to die apoplectic. The erysipelas is an erythe- 
ably a dnease of the asthenic diathesis. It is matic inflammation. Its seat is the rete muco- 
prodiiced in a system predisposed to its infln- Sum. Its tendency is to gangrene rather than 
ence by the indirectly debilitating powers : to suppuration. A fatal termination is said to 
such as a loo lilieral indulgence in fermented be principally on the 7th, 9th, or Uth davs 
and .spirituous liquor, high-seasoned meats, &c. */• di. In no other affection is it of more 

and likewise by the directly debilitating powers urgent moment to decide on the treatment by 
of vegetable and watery food, depressing the nature of the prevailing diathesis. It has 
pas.sions, &c The inflammation of this disease been observed, that in large and populous cities 
often alternates with, and appears in a manner St. Anthony's fire almost always appears in the 
vicarious of, torpor in other parts of the system; form of asthenia ; and in this case requires 
a.s of the brain producing apoplexy, the sto- wine, bark, opium : while in the hardy consti- 


innch constituting dyspepsy, and o’f the liver tution of the rustic it assumes a sthenic cha- 
giving rise to jaundice : all which symptoms ractur, and demands the vigorous employment 


indeed may be considered as part of the dis- 
ease. On this account gout has been divided 
into the atonic ; that is, where a disposition to 
the inflammation of the foot is observable, but 


does not actually take place , tl/b retrocedent, deralc typhoid fever. 
.1 i\ . 1 . J r 4.: _/■ irr vv...;. 


of what has been called (he antiphlogistic re- 

f ^imen. Venesection. Saline purgatives. Di- 
irent drinks. 

Genus 11. Pestis, the plague, is an epi 


where, after the continnaure for some time of 
fluch inflainiiinlion, it shall seem to be trans- 


Genus III. Yariolay small pox. 

Symptoms. After the pyreiflhl symptoms 


ferred to another part, and thus form a gouty have continued for three days eruptions np- 
inflammution of Ihe stomach, or other organs; pe*ir on the skin, which on the eighth day con- 
aiid, lastly, the mi.splaccd, in which the gouty taift pus, and at length fail oil in crusts.^ 

■ — *■ I :* a* The small-pox is divided into tlie 


tendency, instead of displayingitself in its ordi- 


nary course, falls upon some other organs, as distinct, and confluent : the first has more of 
the lungs, the stomach, or the brain. the sthenic, the ‘latter of the asthenic cbarac- 

M. M. Ill treating gout it should never he ter. In the former the eruptions are of a 
forgotten that it is nn asthenic disease : while phlegmonic, in the latter of an erytheniatic or 
excitement is kept up in the system the pa- spreading nature, 

roxysms are suspended. The irregular affec- The eruption of the distinct small nox makes 
tions in gout must be combated by stimulants its aupearnnee in circumscribed red spots on 
carefully adapted to the excitability ; for the the face; in the course of two days the body 
spasmodic afl'ections of the stomach, aromatics and legs receive their portion. The fever now 


and bitters, as ginger and quassia. If the ceases, the face swells, the pustules enlarge, 
head isaflected, camphor, musk, ether, opium ; «ud on the eighth day are mature. The swel- 
these likewise are remedies for the gouty ling of the face now pes off, and the hands 
asthma. The Portland powder, which is a a«d feet begin to swell, with a slight return of 
composition * of bitters and aromatics, may fever, which soon declines, 
prove highly useful. Regular and steady, and In the confluent, or asthenic speciea, the fits 
not capricious and merely temporary, absti- are not so regular ; the eruptions are not cir- 
iionce from wine, spirits, and spices. The cumscribed and prominent, but diffused, and 
body to be preserved gently open. Pure air, scarcely appearing above the skin ; a kind of 
moderate exercise, encourugcnient of cheerful erysipelas sometimes precedes them, and every 
habits. Warm and cold sea-bathing. Bath symijtom denotes debility. The fatal tennina- 


for the gouty linR nf the face now goes off', and the hands 
>r, which is a nnd feet bemti to swell, with a slight return of 
iromatics, may fever, which soon declines. 


wateis. Very small doses of dipitaiis. 
Order III . — Exanlkematay Eruptions. 


tion is often on the eleventh day. 

Inoculation. The advantages of inociilatioa 
for the small -pox need not be insisted on.^ The 


The exanthemata are more nearly allied to only cautions requisite in preparing for itiocu- 
geniiine fever than those disorders of which lation, are to nreserve the bowels free from 
we have juat been treating, as the local offer- sordes, and to clioose a tinu; for the insertion 
tions are consequences ralher than causes of of tiie nialter.when teething, or other irritative 
the •general irritation. They have been called processes, are notgoin^on in the s)stem. With 
eruptive fevers. They are defined by Cullen, respect to the time, inoculafson ought to be 
contagious di.seases, affecting a person only penormed either before the second mouth or 
once during the whole of life, commencing after the second year. 

with fever, and succeeded by eruption on tbe M, M, Cold air. The bowels to be preser- 
skin. ved open. Animal food to be denied. If the 


It is not contagious ; and it has frequently been served free from congestions by puigatii# 8,and 
found to recur. The face is the more ordinary the powers of the system 8U|)ported by opium, 
seat of this affection. After febrile irritation bark, small doses of nitre, wine, pure air ; vine- 
has commenced, and continued for a* short gnr aspersed about the bed, waUs, and floor of 
time, during which there is often an unugi4al the apaitment Pediluvium. 
drowsiness, and sometimes delirium, the face Genus IV Varicella, The chicken-pox is 
suddenly becomes bloated, the eye-lids swell, a very slight disease : the eruptions sometimes 
and the skin is red and blistered. . If the dis- assume nearly tlie character of tbe distinct 
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siiiall-pol i but there is not much irritation of 
the system, and they generally disappear in 
die course of three or four days from Uieir Grst 
O'eaking out. 

Henna Y. Rubeola, Measles. 

Syfnptoms, Pyresia, sneezing, inflamed 
eyes, dry cough, drovvsiness ; about the fourtli 
day, or lalcr, small reel points appear on the 
skin, which in the cociise of about three days 
fall olT in branny scalea 

M. M. Measles too often lay the foundation 
of pulmonary consumption, (o prevent which 
the symptoms denoting inflammation of the 
lungs are to be with much solicitude obviated ; 
ana for this purpose small doses of tincture of 
digitalis are to ^ preferred to every other me> 
dicinc. Steady and cool atmosphere, not cold 
air in curren^ Refrigerant cathartics, with 
calomel. Auimal food not to he given. J^igi* 
tails, with a very small quantity of opium, tor 
the cough succeeding to measles. 

Genus VI. Miliaria, miliary fever, is mere- 
ly a symptomatic eruption of small red pimnles 
about the neck and face, wliicli in two days 
become white pustules, and desquamate. They 
have a peculiflr smell. Much anxiety and dif- 
ficulty of breathing precede the eruption. This 
disorder appears to he a consequence of an iin- 
prmier heating regimen in fever. *- 

Genus VII. Scarlatina, scarlet fever. 
Syn^toms, &c. After pyrexia has lasted 
about four days, a scarlet eruption iippears on 
tlie skin, sometimes attended with inflamed ton- 
sils and cervical glands : these last soiiieiimes 
appear without cutaneous eruption, and the 
disease hn.'^ been called cynanche maligna. 
This disorder is very irregular iii its aspect ; 
and oflen, without much care, fatal in its ter- 
mination. The unfavourable symptoms are the 
same as in other fevers. It is a dist-ase princi- 
pally of cliildren. 

M. jlf. Cold affusion. Cold air. Aiitiiiio- 
iiia's, opium, bark, wine, saline purgatives or 
enemas, nitre, blisters. See the section on 
Fe\er in this article. 

Genus VIII. Urticaria, nettle-rash. After 
pyrexia for a day, small red spots, like the 
stinging of netties, appeur on the skin, which 
almost vanish during tlie day, but return in the 
evening. It scarcely requires any medicid 
treatment. The disease does nor last more 
than two or tliree days. 

Genus IX Aphl/ia, thrush. Spots on the 
fatires and tongue, by which this disorder is 
constituted, are almost always symptomatic of 
other di.seased slatep. 

Genus X. Pemjthiyus, “a fever attended 
by sncce.ssive eruptions of vesicles about the 
8i;ee of almonds, which are filled with a yellow- 
isli serum, and in three or four days subside.” 
The treatment is to be regulated by the nature 
of the attendant fever. 

Order IV. Tlemorrlmyia* Discharges 
of blood. 

The definition of this order is, pyrexia, with 

i irofusioD'of blood, without any external vio- 
('iice : blood when drawn from a vein shew- 
ing the bufly coat. 

Gc'iius 1. Episiaxis, bleeding from the 
nose ■> 

Symptoms. Pain or fulness of the head, gid- 
diness, dimness of vision, drowsiness, irrilutioii 
oi Uie nostrils 


il/. M, Cold applied to the neck ami bend 
Mechanical p^ssurc, or absorbing substances, 
(o the.nostnls. Acids and astringents inter- 
nally. Avoiding irritation of the body or 
iniiid.^ The bowels to be kept gently open. 
Nourishing but not stimulating aliment In the 
epistazis of old people, and in cases (pf much 
weakness, bark, vitriolic acid, opium. If the 
disorder is violent, and have depended upon 
the suppres.sion of some other discharge, such 
discharge to be restored. ^ 

Genus 11. tSemoptysia, Spitting of blood. 
Symptoms. ^ Redness of the cheeks, a sensation 
of weight in tlie breast, difficult respiration. 
Saltish taste in the mouth, irritation in the 
traclima, coughing up of florid blood. 

Causes. Violent irritation of mind or body, 
sudden vicissitudes of lieat and cold, too pow- 
erfiil exertion of the lungs, as in singing, cough- 
ing, playing upon wind instruments. 

. M. lu. All irritation and irregularities to bo 
carefully guarded against Bowels to bo kept 
evacuated by mild purgatives. Manna. Ta- 
marinds. PtViivian or oak-bark, combined 
with mineral acids, especially, the sulphuric 
opium. Digitalis in large doses, sous to occa- 
sion nausea. ^^A table-spoonful of common 
salt” Procure a return of the obstructed dis- 
charge. 

Phthisis pttlutonalis, consumption of the 
Inin’S. 

Symptoms. Emaciation, weakness, rough, 
hectic lever, and for the most part an expecto- 
ration of pus. 

Causes. Fthisical nicci'atiou of the lungs, 
or coulirined consnniption, is ordinarily pro- 
duced through the medium of tubercles, nr 
small bodies, in the cellular texture ol' these 
organs, which by repeated and gradual irrita- 
tion, at length come to ulcerate and destroy 
the fabric of the lungs, and produce the syiiip- 
ioms of fully-formed phthisis. 

The more immediately exciting cause of pul- 
monary consumption is generally an exposure 
to cold, which operates in the manner uescri- 
bed under the section catarrh. Consumption, 
however, may be brought on by ain<*uorrh(oa, 
lues venerea, unseasonably repelled eruptive 
action on the surface, mental alfcctions, Ac. 

M. M. In no case, perhaps, is neglect or 
early luismanagement of disease more preg- 
nant with irremediable evils, than in (lie in- 
stance of consumptive n flections. Iligitahs 
properly and timely had recourse to is “(lie 
aucliur of hope.” VVaim bathing. A regular 
temperature in the air that the person breathes. 
Warm cloatliing. A>oiding rurreids of air. 
Assiduously guarding against dam)i, and espe- 
cially cold application to the feet, as by sitting 
wifli tiic feet on u stone floor, or an oil cloth. Milk 
diet, it voiding all spiritutius liquors, and spiced 
or high-seasoned meats. Keeping the bowels 
gently open by manna, castor-oil, senna, Ac. 
Wher. the lungs have a<;tnally become ulcera- 
ted after gradual and protracted irritation, very 
little expectation of recovery can remain. Grif- 
fitli's mixture, composed ol steel, myrrh, and 
alkali. Digitalis in larger doses, and combined 
witli the above tonic. Uva iirsi opium and 
vitriolic acid. Digitalis combined with ralo- 
riiel. Change of climate. If a tendency to ab- 
sorption from th6 surface of pulmonary ulcer 
could be induced greater than the deimsition 
of it, we might have some prospect of curing 
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tlie disease, in its advanced stages. Ilf order C^ses, Dysentery depends upon the Irri- 
to produce this absorption, sailing so as to o«- tability of weakness, deterned ny oarticnlar 


cnsioti^ sea-sickness has been bad recourse to. 
Swinging, riding in a cariiage, and other modes 
of occasioning a degree of vertiginonsfiirectioo, 
and consequent nausea, have lixewise been re- 
comineUHed and practised. In the confirmed 
stages of phthisis, animal diet which is nutri- 
*ive, without being stimulant, ought to be ad- 
i'ised. 

Genus III. Haemarrkois, the piles. 

Weight and pain of the head, vertigo, pain 
in the anus and loins, swellings and flux of blood 
from the anus. 

M, !\f. If symptoms of arterial activity ac- 
company the haemorrhoids, vitriolic acid, with 
moderate astringents, such as infusion of roses. 
Temperance, exercise, abstinence from spiritti- 
ons liquors and spices. ‘ Tamarinds. Leniti 
elce.tnary, sulphur, crystals of tartar. Castor 
oil. Warm fomentation, by sitting over the 
steam of heated water. Leeches. 

When the lifemorrlioidal flux is attended 
wiih rnui Ii dehillfy, while the bowels are kept 
o, r. b} r.ai>l..i till and other similar purgjitives, 
the more powi'rfiil astringents are to be em- 
ployed. Steel.' Exercise. Generous diet. 
Cheerful train of thinking. 

(JiMiiis IV. Mojiorr/iayift, immoderate meu- 
htnial flax. 

St/inpfot7ts. Pain in the bae.k and loin.s, ver- 
tigo, dilliculty of breathing, flushes of heat and 
euld, frequent pul.se ; in cases where the dis- 
ease is more directly from debility, los.s of ap- 
letile, paleness of countenance, coldness of the 
imbs, oedeinatons swellings about the ancles. 

Ah III the first spocie.s, tlie menstrual 
irregularity ari.ses from hysteric or nervous af- 
fections, anil other violent p.issions. Avoid 
stimuli of all kinds, mental or physical. Refri- 
gerant cathartics, if co.stiveness be present 
Moderate astringents, such as infusion of roses, 
and the sulphuric acid. In the menorrhagia 
of direct debility, astringents, cordials, and 
stimulants. Peruvian bark and sulpburic acid, 
opium, alum, port wine. External ajiplication 
of cold water or vinegar. Steel. 

Okdek V. VruJluv'uL 
Geiiu.s I. CaffftrhnSy a cold. 

Symptoms. Pyrexia, witli increased dis- 
cliarge from the nnicoiis membrane of tlie nos- 
fril.s, and in violent cases of the fauces and 
bropidiia?, with cough. 

M. M, Moderate and equal temperature, 
'riie bowels to be kept gentlv open. If the fe- 
brih; irritation i.s considerable, sudorifics. An- 
timouials, nitre. Oleaginous substances mav 
be used to allav the cough ; but irritating baf- 
s.ims arc in the highest degree detrimental. 
Liquorice, honey, boiled fig, almond emulsion. 

If the phthisical tendency is conspicuous, 
digitalis. 

Genus II. Dysenteria, dysentery.^ 

Symptoms, Frequent stools, mixed with 
tiiiieus, and sometimes with blood, attended 
with griping and tenesmus, the proper alvine 
excretions being retained ; pyrexia, pulse 
quick and feeble. 'J'lic disease w sonietiniea 
*onhi»iousu<id epidemic. , 


circumstances to the aliAein||y c^naf ; its pre- 
disposing and exciting causes are alternanons 
of beat and cold, more especially when accom- 
panied by damp, as when an army is encanqjcd 
on marshy ground ; the putrid miasma arising 
from the marshes ; the contagions effluvia pro- 
ceedin^ from the discharge in the disease ; and, 
according to Sir John Pringle, from dead 
bodies jeft nnburied in the field of battle. 

The immediate cause of the symptoms seems 
to be, a spasmodic construction of the larger 
intestines, retaining the fasces. 

M, Ah Calomel, opium, and rhubarb, to re- 
lieve the spasm, and discharge the contents of 
the boweis. Mucilaginous clysters, ns of 
starch with tincture of opium. Emetics. Small 
do.ssu frequently repeated of ipecaciian. Co- 
lombo. Peruvian bark. Warm bathing. 

Class IL NeuroseSf Nervoas diseases. 
Nervous diseases are alfections of either 
sense nr motion ; without idiopathctic pyrexia, 
ol* 1 Lillie disease of parts. 

1. Cninnta. A dinjiniition of voluntary mo- 
tion, with sleep or impaired senses, 

Q. Adynamiie, a dituiiuilion of tlie involun- 
tary motions of either natural or vital func- 
tions. 

3. Spnsmi, morbid Biutions of mnsciilar 
fibre. 

4. Vesania*, disorders of the judgment or 
intellect without primary pyrexia or observable 
aifectioD of any [larticular part of the body. 

Order 1. Comata, 

Genus 1. Apophxia, apoplexy. 

Symptoms. Abolition of the sentient and loco- 
motive farnltie.s, the .sleep in general attended 
with snoring. The respiration, motion of the 
heart, and other invohmfnry actions, remaining. 
We conclude from analogy, that there i.s some 
degree of pressure on the bruin in almo.st all 
cases of a[Kiplectic stupor. 

Apoplexy may be divided into sthenic and 
asthenic. If a vigorous and phlethoric man, 
sluing down to his dinner and his {;biss, sud 
^denly, during the excitement of conviviality, of 
'mirin, and of alcohol, fall on the floor with’ de- 
privation ilT sense and apoplectic stertor, it 
must be e\ ideiit that (he lit Ws been induced 
by a greater flow of arterial blood into (he ves- 
sels of the brain, than the veins of tliis organ 
could, in due time, convey away. The apo- 
plexy lias been induced in ihe manner of a 
sthenic disease. * 

If, oil the other hand, a debauched and debi- 
litated individual be. the subject of an apoplec- 
tic uitack, at the time when tlie exiitemciit of 
intoxication shall have been .succeeded by the 
condition of indirect debility, the disease will 
here have been brought about in a diflerent 
manner; the impetus in the vessels of (he 
brain shall have partaken of the general dimi- 
nution of power throughout the whole system ; 
sltiggish vascular action shall have caused con- 

S estion; which congestion, in union with (he 
eficient excitement on which it had depended, 
shall have induced that sudden suspension of 
the sentient faculty whiVh ronstitiites , tlie apo- 
plectic paroxysm. 
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M. M. If the disease is sthenic, and the php 
sicians arc calle^n while ttie paroxysm still 
‘continues, inimWite* and copious bleeding 
from the arm, the jugular veins, or tlie tempo- 
ral artery. Every ligaturo about the patient’s 
body, <'speciBlIy about the neck, to be loosened 
immediately. Press hard with the (hunib and 
fore-finger upon the carotid arteries, taking crire^ 
to avoid the jugular veins. Place tlie head of 
the patient high on his pillow, or seat him erect 
in a chair. Preserve llie apartment cool. Cold 
water may in some cases he applied vigorously 
to the forehead and temples. Afterwards sa- 
line purges, and subacid drinks. Enemas. 
Careful preservation from irregular and violent 
excitations, either of l>ody or mind. In the 
;i'<tlienic,’and by l‘ar the most usual form of the 
roinpl'iiiit, bleeding with much less freedom 
and only during the paroxysm. It is better to 
open the temporal artery, if convenient, than to 
bleed fioin the arm or jugulars. Tlie applica- 
tion of cupping-glasses is still preferable; ap. 
ply blislcis to the neck. When the power of 
deglutition lias returned, cordials and stiinii- 
liints. (>[)iuin and wine in very small doses. 
Volatile alkali. Sprinkle vinegar about the 
room. To prevetit the returns of the fits; to- 
nics, imrticularly hitters, as Colombo, ggiitian, 
fpiussia : exercise and mental amusement, wiui- 
out violent excitation. Preserve the body re- 
gularly open, w'itliout violent purgations. Avoid 
utidden exposure to cold, especially cold and wet 
ftet. If the fit has followed the suppression of 
any aceiistoined di.sclrarge, or cutaneous erup- 
tion, lot them, if possible, be restored. 

(lenusll. palsy. 

Partial interruption of fJie loco-motive fa- 
culty, soineliines with a degree of apoplectic 
stertor. This is partial apoplexy, arising from 
similar causes operating in a less degree. It 
sometimes sneceeils to a full fit of apoplexy, 
and contiiiiKs for months, or during lite. The 
palsy often allccls the whole of one side, and 
IS eurifiiied to that side ; hence it lias been sup- 
posed. that tlie injury of tlie brain is likewise 
IHirtiul. 

i)f. it/. Asceitain the exciting cause, and if 
possible counleracl it. Emetics, purgatives, 
preceding stimulants and tonics. Tonics amt 
stimulants the santc ns in asti '^apoplexy. 
Volatile ernbro'^alj mg to the paral^zerl side or 
limb. Warm bath. BatJi waters. Electricity. 
Oalvanism. 

OiiDHK If. Adtjnamix. 

Clenus I. Stjnctir.e, fainting. 

Symptoms. A (Jiinliintion or even,^for a 
time, a telul cessation, in the action of (he 
heart. 

Fainting may arise f/oin passions of (he 
mind : ftoin sudden reduction of stimulus, as 
from 1)1' ecliiig, or drawing olf the waters in 
dropsy : violent pain ; the irritation of worms, 
or other crudities, iu the stomach and bowels : 
much heat, otTensive effluvia, Ike. 

M. liMinediately obviate, if possible, the 
exciting c ause. Endea vrjur to restore sensation 
by aspersing cold water on the face and neck ; 
aitempUto force down a small f|uantity of 
brandy : and in all cj^a, but more rs(>6cia]ly 
when (he afiection arises from irnpiiro air, 
tlnow Open (he windows, nod prevent compns- 


sionatatopectAors from crowding round the iu- 
^iisibl^ patient 

Genus IL Dyspepsia, indigestion. 

Sytnptoins. Deficient, or depraved appe- 
tite; iiaasea ; vomiting;^ inflation from flatu- 
lence; heart burn; pain in the stomach, espe- 
cially when the body is in a bent position ; op- 
pressed breathing ; costiveness. 

This disease evidently arises from the same 
soiircea^as other afl'ectioos of weakness : these 
are, intemperate use of spirituous liquors, and 
of tea ; exposure to damp and cold ; irregular 
hours^ of repose ; intense study ; menial de* 
pression and anxiety. 

Al 71/ . Purgatives, with calomel, previously 
to giving tonics. An emetic. Coliiiiibo, gen- 
tian quassia. Magnesia, in order to neutralize 
the acidity, and ease the conseqmmt pain of 
heart-burn. Cold or shower bath, in very 
warm, and warm bathing in cold weather. A 
gla«s of warm water after dinner and supper. 
Genus 111. Jlijpochmidriasis, low spirits. 
Indigestion, with languor, and causeless ap- 
urcliension uf*evil, more especially us it re- 
lates to the jiatient’s state of health. 

AJ. A1. Aim at converting solicitude and np- 
prehension into confidence and hope ; not by 
deriding the feelings of the hypochondriac, and 
treating them as fanciful , but by breaking tho 
chain of diseased associations. Procure a gra- 
dual change of scene and of habits. Bath wa- 
ters. Warm bathing. Preserve carefully the 
alimentary canal free from colluvies and visci- 
dities by drastic purges and calomel. Maintain 
a regular moisture of the skin, without coiiioiia 
perspiration. Tonics witli aromatics. 

Genus IV. Chlorosis, green-sickness. 
Dyspepsia ; paleness of the skin and of the 
lips; lassitude; diflicnit breathing, and .paiju- 
tation of (he heart, after using more exercise 
than usual ; pulse small, feeble, and sometimes 
very quick : coldness of the extremities ; ap- 
petite deficient, and oftentimes deiiraved ; pain 
in the back and loins ; cosliveness ; a'dema- 
tons ancles, especially towards evening ; and 
obstructed menstruation. 

AL AL Almost as certainly tis some kimls 
of pain yield to opium, docs even obstinate chlt>. 
rosis fall before tne power of steel. It is neces- 
sary, however, frequently to commence with an 
emetic ; and in almost all cases it is proper to 
give a purgative, joined with calomel, before 
the administration of steel. Tonic bitters. 
Aromatics. Moderate exercise in a pure at- 
mosphere. Meat diet A batli of about eighty 
flegrees. Marriage. 

Order III. Spasnti. Spasms. , 

Sect. L Spasmodic affections in the animal 
funct'ums. 

Genus I. Tetanus. A spasmodic rigidity of 
a great part of the body : in some instances it 
is drawn violently backward, at others (i)r- 
wards, and in both cases the disease is gene- 
rally follow ed or attended by tri-snins or lock- 
jaw. The immediately exciting causes of teta- 
nus are, wounds or pricks of tendons ; the sud- 
den application of cold after extreme heat; 
great intemperance, or other vices: the disease 
may likewise be consequent upon viscid mu- 
cus^ worms, and other irriidting substances, iu 
(he alimentary passag s. 
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JIL M. Pouring large qiianiitlits of ^Id wa. lambrlcas teres, or round wonn id and the 
fer over the body during the spasm, ia order tsenia, or tape worm. The first of mese are 
forcibly to sever die catenated mocrons oy principally confined to the rectom^ The aymp; 
wliich it is constituted. Warm bathing. Very toms by which the presence of these may be 
large quantities of opium. Other aBtispasmo> suspected, are an nneasiness and itching *in 
die inedicine. Mercury. If the spasm has the rectum, especially argent Cowards evening : 
originated from a lacerated or punctured ten- this, if violent, disturbs sleep, and occasions 
don, di\ide it freely, and produce pain and in- febrile irritation, and sometimes tenesmus, 
fiammation. ^ with mucous discharge from the anus, indiges- 

Genus 11 . Convulsio, convulsions. On the tion, and itching of Pie nostrils, 
cause and treatment of these, we fteed not M, M, Clysters of lime-water, injection 
etdarge, after the remarks we have introduced of tobacco-smoke. Mercurial ointment iritro- 
011 the nature, predisposing and exciting diired into the anus. Aloes and steel, both 
uses, nf convulsive anu spasmodic disorders by the mouth and in the form of enema. Sa- 
in general. line purgatives. Ilarrowgate water, so us 

Genus Iff. Clwraa, St. Vitus’s dance. to intiuce six or seven stools every morning. 


Symptoms. Convulsive agitations of the 
lirnbs, in geueral nluiost confined to one side 
of the body. When the patient attempts to 
walk, lie produces iuvoluntary gesi ir id u lions. 

M. M. Emetics, cutluirtics with calomel ; 
antlieliiiintics ; hurk, steel, and otlier tonics ; 
electricity, galvanism, tepid bathing, sea-batli- 
^ tug. ^ • 

Genus IV. Rapfiania, contractions in the 
joints. 

Symptoms. Spastic contractions of the 
joints, with excruciating pain, and convulsive 
iiiotiuns, retmning ]ieriudl(,ully, and cuntinii- 
iiig for many days. It appears to be a species 
of rheumatism. 

M. M. I'lirges, followed by tonics ; mer- 
cury combined with opium. 

Oemis V. Epilepsia, epilepsy. Violent 
eonvulsiuiis of the muscles, ultendcd with 
sleep. 

I'ilpilepsy ill its nature and causes appears 
to hold a kind of inlermeiliate situation lie- 
tween apoplexy and convulsion ; it has the 
sudden fail and the .sopor of the one, \\itli the 
irregular mii.scnlar .iction of the other, 

/!/. M. Epileptic tits are siunetimes conge- 
nital, hereditary, and depend upon some oc- 
cult state oi the Tmrvoiis .system. In these 
cases the disorder is generally irremediable. 
All that eaii be done by art is incredy to as- 
certain. and endeavour, if jiossible, to obviate 
the exciting causes of the disease ; and during 
the paroxysm to l.tosen ^•^ely bandage about 
die neck and lu iol, preserve Ibe apartment as 
.•iiy as ])ossililc, and be e.iicfid tlud the patient 
do not inflict injury upon liiinsidf by the viu- 
knee of his agitation. 

Partii'idar attention is to be given to the 
predisposing and exciting cause or causes, 
which are extren.ely nuineroas; sucli as youth- 
ful intemperance, indiilgenee in .secret vices, 
mental fiassinus and aileetioiis, imitation of 
other ejiilepfics, lively reeolloetions of pre- 
vious impressions, repelled eiuptions or dis- 
charges, sudden alternations of tlie extremes 
nf temperature, unpleasant odour.s, and worms. 
Tl' aiises must all necessarily be removed 
before the ph} sician can have the least pros- 
pect of overcoming the disease. Emetics, 
ealhartics, with calomel ; anthelmintics : sud- 
denly dissever the chain of associations, hy 
))luiigiiig llie patient in the cold bath, or dash- 
ing witii violence cold water over his nuked 
lindy. 

Of Worms and Ar^thetminlics. 

Intestinal worms are of three kirid.s ; (he 
j.seaiidis, or small (hrr ad-like worm; the 


The lumhriciis is the most common. Lurn- 
brici are of very different lengths and magni- 
tude ; llicy are principally found in the smaller 
intestines, but are situated occasionally both 
in the stomach and larger intestines. These 
worms have been known to pierce through tin 
coats of the alimentary canal, and have thus 
occasioned most excruciating pains and deatlu 
The tape-worms are snnietiiiies voided of an 
enormous length; they have been staled to 
be from two to forty feet long. They properly 
cori.sist of an united chain of separate aiii- 
•lals ; as, when broken, each portion has the 
power of reproduction. The syrnptoiiis ure 
luiieli the same with those of the lumhrici, but 
more urgent. 

3 /. d/. Doliehos pniricns, cowliage. E, and 
W. Indies. This suhstanct is the down grow- 
ing on the pods of the plant. 

Eernim, non.— 'flic tilings and rust 

Staiinum, tin. — This is used in the form of 
power. Tin may perhaps operate by a meclmni • 
cal bower. Dose, one or two drachms. 

iStibinuiias hydrargiri. — Calomel is perhaps 
(he must etlicacioiis of all the anthelmeritie.s. 
Dose ten urt\^el\e grains to an adult 
Spas7?iodic Affections continued. 

Skct. II. In the vital Functions. 

Genus I. PalpHatiOt palpitation See 
Syncope. 

Genus II. Asthma. 

Symptoms. Difficult respiration returnirig 
at intenals, witliasen.se of tightness across 
the hreaifil Wheezing at the commencement 
of the ustliinntic fits ; scarcely any cough but 
what is hard ; towards the close of the paroxysm 
it however becoiiies more free, attended w'ith a 
discharge of maciis. 

The causes of asthma are iimnerous, while 
its predi.sp»)sition is olte?i hereditary, and de- 
pendant upon a peculiar conformation and 
tempeniineiit ; the actual disease may be ex- 
cited by intemperance either in eating or 
drinking, violent exercise, mental agitation, 
cniptiuiis or discharges abruptly or iiusenson- 
ably repelleil ; the fumes of metallic poison, 
ns of lead, Ike, 

M. di. Spasmodic asthma, when fully esta- 
blished, scarcely admits of a tadieai cure, 'i'hc 
paroxysms to be relieved hy opium and lether 
coffee ; tonics in tltfe intenals principally of 
the class of bitters and aromatics. Avoid 
distending the stomach inordinately. Eme- 
tics ; enemas previous to the expected acces- 
sion ; gentle horse exercise ; pure air; oxygen 
gas. If eniptions have been repelled, endea- 
vour to restore them. 
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Cleniis III. pyspntea, difficulty of breath- 
ing. This is improperly introduced into the 
nosology as a genus^ it being merely a symp- 
tom^ of other diseases, consequent upon de- 
fective formation of the chest, or brought on 
by evident causes, which being removed, the 
disorder immediately declines.^ 

Genus IV. Periitssis, hooping cough. 

Symptoms. Convulsive strangulating cough, 
with noisy insniration or hooping, and some- 
times attended with vomiting. It is conta- 
gious. 

M. RU Antimonkl emetics. Very small 
doses. Warm bathing. ^ Above all, digitalis ; 
in no disease, perhaps, is the power of this 
valuable medicine displayed more forcibly and 
evidently than in hooping cough. Its eifects 
are generally almost instantaneous. After the 
violence of the disease has subsided, and even 
before, change of air. 

Sect. III. In the animal functions. 

Genus T. Pyrosis. Water-brash of Scot 
land. Waier-quuliii. 

Si/mploms. Sudden eructation of watery 
fluid with or w'iihout heartburn ; the fluid 
brought from the stomach sometiuies insipid. 

31, M, Inhalation of tobacco smoke. A 
grain of opium twice a day, soap, iron puwdei^ 
a blister. 

Genus II. CoUra, colic. 

Symptoms. Permanent and excruciating 
pain in the belly, with a sensation as of twi.st- 
ing about the navel, constipation, and some- 
times vomiting 

Causes. I'hese symptoms may be occa- 
sioned by indigestible food, the sudden ap- 
plication of cold ; acrid substances received 
into the stomach ; poisons, especially lead 
hence colic is a kind of epidemic disease 
among painters, attended witli paralysis of the 
arms, &c. 

ill. M, Opium. Cathartics, principally of 
castor oil. Warm bathing. Anodyne clys- 
ters. Fomentations and hlisters to the part. 
In obstinate cases of the painters* colic, llatii 
w'aters. C^arefully obviate the exciting causes 
of the disease. 

Genus III. Cholera. 

Symptoms. Vomit irtg and purging of bi- 
lious matter, violent pains in the stomach and 
bo'^els, with great an viety and irritability. 

Cholera is one of tlic diseases of the. au- 
tumnal inonflis: it is very often produced by 
the sudden sucrepsion of cold to unusually 
warm weather : it sometimes follows the tak- 
ing of iiulisgestible subsbince**, ns of much 
cold cuciinib«^r. 

Af, M. During the violence of the vomit- 
ing and purging, give water-gruel, and inject 
starch clysters, to each of which add tincture 
of opium. After the disorder has in some 
measure subsided, restore due excitement by 
cordial and nourishing diet, with stomachic 
inediciucs. If frebrile irritation is induced, 
the saline draught, composed of salt of worm- 
wood and lemon-juice. , 

Genus IV. Dtarrhaa. 

Symptoms. Frequent stools, without pri- 
mary pyrexia, and not ipdaced by contagion. 

A morbid action in ffie excretories of the 
intestines constitutes this disease ; eometimes 
however, and frequently, purging arises 
from mere loss of ex.^itability in the intesti- 


nal fibril^ vdthcat Increase either o§s biW: or 
aqy ot&r excretion It is immediately^^- 
casioned by acfid matter in the intesunes** 
by acidities, by mental passions, or byi the 
siiddeU application of cold, more especially to 
the feet. 

ilf. M. According to the exciting ^banses. 
If there is reason to suspect the lodgment of 
acrid matter, calomel, with jalap, senna, or 
rhubarb. Afterwards astringents, of which 
one of the best is good red wine. Opium. 
Chalk, if acidity prevails. An emetic if the 
disorder continues .obstinate. 

Genos V. Diabetes. 

Symptoms. Superabundant discharge of 
urine, in some cases amounting to fifty 
pounds in twenty-four hours, limpid and sweet- 
ish to the taste, with urgent and perpetual 
thirst, dry skin, weakness, emaciation. 

M. m. Animal diet. Alkaline and as- 
tringent medicines, such as nut-galls and 
lime-water. Bark. Steel. Opium. Alum- 
whey. 

Genus VI. Hysteria. The hysteric disease. ^ 
Symptoms. A gurgling of the bowels, fol- 
lowed by globus hystericus, or a sensation 
of a ball ascending to the throat, and luenac 
iiig suflbeation. Ciinvulsive agitations, al- 
teriiate laughing and crying, a general fickle- 
ness and irritability of mind. A large qiiaL 
tity a straw-coloured or limpid urine. Hys 
feria, like epilep.sy, generally first occurs in 
females about the time of puberty. It is, 
a systom of a lax habit, and is consequent upon 
the irritability of weakness. It may be 
brought on by mental agitation or by irri- 
tations in the stomach, bowels, uterine or- 
gans, &c. 

M. M. Avoid every occasional and excit- 
ing cause of the disease. Bark, qiia.ssia, and 
other tonics. To remove tlie present symp- 
toms, camphor, asafcctida, castor opium ; 
if this last, from idiusyncracy, disagrees with 
the patient, the byoscynmus will generally bo 
found an excellent substitute. Biiietics. 

Genus VII. Hydrophobic^ 

A dread of water as exciting painful con 
vulsions of the pharynx caused for the most 
]Mrl by the bite of a mad dog, violent spasms, 
t.irioiis insanitv^ death. 

M. 31. Dr. Thornton advised the application 
f.i hot vinegar, shaqDened with vitriolic acid, 
to the wounds of five men who bad been 
bitten by a rabid animal, and this application 
w as attended with .seeming successl Alerniry ; 
this by some has been extolled n.s a specific lor 
hy d . tphobia. See if ydropho bia. 

Order JV. Vesania. 

Disorders of the intellect independant of 
pyrexia or coma. 

Genus I Amentia^ idcocy. 

Amentia is defined an imbecility of jiidg 
ment, preventing the perception or the recol 
lection of the relations of things. 

There are three species : connate ; from old 
age ; from intemperance, and other external 
causes. V^hen firmly established, little hopes 
of recovery can be entertained 
Genus If. — Melaiicliolia 
Genus III. — ^Mania. 

Insanity is intensity of idea, ennver^ng 
imagination into implicit belief, and finis pro- 
ducing an incongruity of action. It par- 
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(akefl of the character of mauia or tnelan- 
obolia, of a violent rage or gloomy ‘despon- 
dency, according tu the previous temperament 
of the sufferer, and the nature of the prevail-, 
ing idea. * 

iff. df. Endeavour to draw off the^ mind 
from the prevailing idea, or otherwise to 
convince tlie maniac of the errors of his ron- 
ceptions, and fallacy of his pteiensions, by 
relating the incongruous conceits of other 
umniut's which have some affinity with his^ own. 
jin incipient and eqiiivoral madness, cantioiisly 
r 4 hstain from expressing suspicions in the 
liearing of the patient Nothing is more 
calculated to make h person mad than the 
idea of being thouglit so.*’ On this account, 
premature coiiHnement is to be deprecated, 
as injudicious in the extreme. Those who nre 
plured over the insane as guardians, slionld 
unite decision and lirniness of character with 
tenderness of disposition and gentleness of 
aiaiiners. 

In strong plethoric habits, venesection. 

» Cathartics. These last, especially in melan- 
choly, oQen requiie to be of tlie drastic kind, 
and united \iith calomel. “ Diarrhoea very 
ollen proves a natural cure of insanity.” Vo 
mits. Camphor. Opium in large doses 
Cold bathing during the violence of the pa- 
roxysms, and in some cases, warm bathing in 
the intervals. During the urgency of phreiixy, 
apply cold water to the head. Clay cap. Blis- 
ters to tlie sculp, in some cases the produc- 
tion of a vertiginous state, by a rotatory swing, 
has been found effectual in breaking the morbid 
associatiuua constituting phrenetic and uielan 
choiy paroxysms. Digitalis in very large dose.s, 
but regulated with rare. Introducing a new 
disease, which is of a trivial nature, uiid easy 
of cure. 

Genns W. -Ofieirod^nia is a violent and 
distressing imagination in time of sleep. It is 
divided into two species: the active, or that 
exciting to walking and various other mo- 
tions ; and the gravans, with a sense of weight 
or ])ressiirG on the chest This last is ffie 
inc’jhiis of authors, or night-mare. 

'j'he incubus, or iiiglit-inare, appears to 
arise from an inlerriiplion of the circulation of 
blood through the lungs, from defective irrita- 
bility in tliesc organs, induced by fatigue, 
mental oppression, a fall supper, and wine ; 
wliich last, ill some persons, will almost in- 
variably induce the disease. 

J\[, M. Temperance ; especially moderate 
suppers. “ To sleep on a .hard bed with the 
head raised.” Eiiietiis. Pugatives of aloes 
aiid calomel, 'i'unics. Sleeping in a large 
airy aiiartiiieiit, and wiihout curtains to tlie 
bed. 

Class 111. Cachexitp, Cachexies. 

Order I. Mcr cores. 

A wasting of tlie body or general emaciation. 
Genus I. Tabes, As^enia, eniaciatioD, 
and hectic. 

Genus fl. Atrophia, Asthenia, and ema- 
ciation without hectic. 

:Y/. d/. In atrophia, a supply of uoiirish- 
iiient, equivalent to the loss Uiat may have 
been sustained; if emaciation has arisen 
from mental disturbances, the remedies must 
chiefly be made to apply to the mind. To- 
nics from the vegetable clas.s, sucli as Colombo, 


oussiu, and geiidav; not steel. Abata 
the febrile irritation, by keeping the boweia 
gently open by tlie milder pimth'es, such ao 
manna, senna, and castor oil. Preserve , a 
slight moisture of the skin by small doses of 
antiinonials. Regular and moderate, not vio- 
lent or agitating exercise. Shower-bath in very 
warm, tepid bathing in cold weather. Pure 
air. 

In tabes, or efnaciation,^ accorftpamed by 
primary hectic. An emetic, to accomplish 
the double purpose of forcibly expelling ven- 
tricular and intestinal ocidities, and exciting 
the languid ^bsorbents. Drastic purgatives, 
as jalap or aioes, vi itii calomel, with the same 
intention. Steel, in coiyiuictlon with Peru- 
vinn bark or bitters. Horse exercise. VVarm 
b.nthiD*g. 

OhuER H. Inttwiescenliee, general stvellings. 
Sect I. Adiposte, Fatty swellings. 
Genus 1 . Pofgsarcia, obesity. This arises 
front the deposition of oil in the udipose mem- 
biiine becoming disproportionate tc the requi- 
sitions of till* body. 

M, M . Temperance, exercise, less animal 
food, early rising. 

S**ct TI. F/nfuosag, windy swellings. 

• Genus I. Pneumatosis, a tense elastic swell- 
ing of (he body, crepitating under the (ouch. 

M, M. Scaiiflcutions, compresses, tonics. 
Genus II. Tympanites, a windy swelling of 
the ubdoiiien, tense, elastic, painful, and at- 
tended by costiveiie.ss. 

Tympanitic swellings often take place in 
conjunction w'ith anasaren, or othr-r disorders 
of debility, and frequently arise from sedentary 
habits, hypochondriac ailnicuts. and inniitn- 
tiotis diet. 

J\L M. Carminatives, emetics, tonics, and a 
generous diet, with exercise. 

Genus III. Phijsometra, an elastic swelling 
in the liypogastriiiin, consequent upon flatulent 
disteiis’inn of the ^'Oinb. 

This frtqiieutly deceives the barren female 
with tlie liopes of pregnancy, till nature ex- 
plains the mjstery, and her expectations lanish 
111 air. 

.Sect. III. AquosiP, Watery swellings. 
Dropsical enlargement is disfiitguisiied from 
pncuninto.sls by its being inelastic, or pitting 
from the pressure of the linger, and slowly re- 
covering its former fulness. Dropsy is a col- 
lection of serous fluid, eithei in the cellular 
iiienibraiic, or in the cavities of the body. It 
is invariably occasioneiL by exhalation Vint 
dispropoi tionate tu absorption ; this increase oF 
exhiilution and diminution of absorption result 
from debility, wliich may be either direct or 
indirect; the latter toilows increased action 
of the vessels, as in the dropsy succeeding to 
intemperance ; the former arises out of deti- 
cient excitement in the lymphatic sy.stcni, as 
when an individual becomes dioprical from 
indolence, inactivity, mental depression, and 
poverty of dieL 

Genus I. Anasarca, General dropsy. 
Dropsy of the cellular membrane i mmediately 
under the skin appears principally in the lower 
extremities, on account of the defiending situa- 
tion of these members, and tlie universal con- 
nection between the cells of which the mem- 
brane is constituted. Ahasarca, as It arises 
from exhausted excitability in the' lymphatic 



MED 


478 


MED 


% 089 oIs, is always a di^«otf!pr indicating much 
danger. 

M. M. Those stirnn'i whit'h are found to 
cacrt their influence on the absorbent vessels, 
particularly steel, digitalis, calomel. Diure- 
tic, such as squills, juniper, nitrous aether, 
cantharides, chrystals of tartar, and nitre, 
kinetics and cathartics are less pro))er in 
anasarca than in dropsy of cavities. The phy- 
sician must be rsnecially careful while eva- 
cuating the fluid oy means of diuretics, to 
support the general excitement, in order to 
pn'veiit its rencciunulation. The sparing use 
of liquids is generally proper ig dropsy ; in- 
stances, iiowever, imve been known of copious 
draughts of water producing a termination of 
the complaint. 

Genus If. Hydrocephalus , dropsy of the 
brain. « 

Genus ni. IlydrorachitiSf dropsical tu- 
mour in the spine. 

. Genus IV. Uydrothorax, dropsy of the 
chest 

Symptoms, Difficulty of breathing, espe- 
cially in a hormuiital position, paleness ot* 
countenance, starting in sleep, palpitation of 
tlic heart, nnmbu<‘ss of the arms, especially 
.vhen elevated, and in the ud\aiired stages of 
he malady nu evident ilucliiatlon of water in 
‘he cavity of tlie chest. • 

Catises. Where the universal has preceded 
the local aifection, the malady is most fre- 
quently to be traced to intemperance in the 
use of fermented and .spirituous liquors. Tlie 
most usual source of genuine hydrothorax, or 
hydrops pectori.s, is the sudden niiplication of 
cold, while the body is in a state of piTspi- 
ration and debility, from previous heat and 
exercise. 

M. M, Digitalis in consideraldo dosc.q is 
especially indicated in dropsy of the chest 
Squill, in combination with calomel, for the 
hydrops pectoris ; and if the cellular membrane 
be anusarcoiis, connect st^l with both the 
above medicines. Chrystals of tartar, espe- 
cially in the anasarca pulinoniim. Diuretics of 
other kinds, tlie same as in general anasarca. 
Opium. In hydrothorax, or dropsy of the 
chest, without anasarca, paracentesis, or punc- 
ture in the side. 

Genus V. Ahciit -t. Dropsy of the abdo- 
men. The sw'elling of the abdomen is tense, 
scarcely elastic, but fluctuating, j^scites is 
attended with scarcity of urine, thirst, and 
after some time a Jegree of hectic fever, 
^scites most usually originates through the 
medium of a diseased li\er; and .such disease 
is, in the greater number if instances, itself 
induced by intemperance in spirituous liquors. 

M. M. If tlie water is independant of dis- 
ease in the liver, chrystals of tartar, digitqlis, 
other di'H'etics, and steel, may be immediately 
had recourse to, without ihe interv'ention of 
calomel purgatives and of emetics, which last 
arc almost always indicated in (he more usual 
form of ascites, that form a morbid alfcction of 
the biliary organs. EmetTS in h^atic asciti's 
are often attended with most hcnencial eflccts. 
A coinbipation of gamboge, elutcrium, and 
plcmel, lA frequcntlyrfmploycd as a purgative 
’ll ascites. Mercurial ointment to the region 
ut (he liver. Tonic.o, especially steel. 

Genus V. Hydrometria, Dropsy of tlie 
wiiiiih. It is chaniccerized by dropsical swell- 


inj^, conflned to the region of the uterus, not 
being accompanied by other symptoms ot 
dropsy. It is a disea.nc to which the unmarried 
and the barren are principally obnoxious; 
sometimes^it follows aliortioo. 

M, M, Stimulant fomentations. Drastic 
purgatives. Aromatic foetid gums. Riniue- 
nagogues. 

Hect IV. Solidee. Swellings of solid parts. 

Genii.s 1. Physconia. A swelling chiefly 
occupying a portion of the abdomen, increasing 
gradually, and neither tense nor sonorous as in 
pneumatosis, nor fluctuating as in dropsy. This 
disease is principally formed by a scliirroiis 
state of the several putts and viscera, which 
form its seat. These schirrous enlargeiiieiits 
are generally incurable. 

Genus II. Jlachitis. Rickets. 

Order 111. Impetigiues, 

Deformities and discolouration^ of the < x- 
ternal surface from general disease. 

Genus I. Scrophula. King’s evil. 

Swellings of 'the lymphatic glands, tonni- 
nating in ulcer, are perliaps the only prope r 
characteristics of actual scrophula. A scro- 
phulouH habit is merely a susceptibility of dis- 
ease, arising from torpor in tlie lymphatic 
vessels, and when brought on by (he agency of 
exciting cuii.ses, consi.sts in a peculiar action 
of the lymphatic glands, hy whicli intlainination 
and at length ulceration, with a discharge of 
grutnoiis iiisittcr, are induced. It.s exciting 
caiise.s ure those wliich encourage the oiiginal 
debility, and the disease may almost rerliiiiily 
he avoided by attention to diet and regimen ; 
by nutritious food, a pure oxygenous atmos- 
phere, cleanliness, exercise, &,c. Wlien by 
neglect, the predisposition ha.s been permitted 
to break out into disease, calomel purges, steel, 
small iloses of digitalis, warm atul sea-hutliing, 
muriates and pho^hates of barytes ; above all 
cleanliness; ventilation, stimuhdiiig nutritious 
diet. Let the mind be preserved free fiom tlie 
erroneous idea, that to cure scrophula is to 
purge away gross humours. 

Genus II. Syphilis, Venereal iliseasc. 

After impure connection, a di.sorder of th.^ 
genitals, ulcers in the mouth and no.se Eriqi- 
fions on the skin of a co|)per colour, terininut.ng 
ill ulceration ; those are principally situateil 
•i^ar the margin of the hair ; blotches on the 
.SCI face of the body, especially on the siirfaee 
of the face. Noctiiriiul pains in the centre of 
the bones. 

M, AJ. Mercurials. Nitric acid. Tonics. 

Genus III. iSVw/ir«/i/s, scurvy. 

Indolence and lassitude; gloomy and tumid 
countenance ; gums livid, and di.sposed to 
bleed .spontaneously, or from the slightest irri- 
tation ; skin dry, and covered with livid .spots; 
fxidematoiis swellings d' the nncle.s. Scurvy 
appears to originate froir want of, or exliaiisteil 
excitement, both in- the venou.s and absorbent 
system ; it is produceil by a protracted course 
of salt food, aud hy mental depression. 

M, M. Fresh animal and vegetable diet 
Juice of lemon. Bark. Steel. Terrene at- 
mosphere. Mental excitement 

The elephantiasis, lepra, frambavsia, and 
trichomii, forming the fourth, fifth, sixth, and 
seventh genera of 'Ibis order, are diseases of 
such rare occurrence in this country, as not to 
require any particular description. 
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Genus TIL Icterus, Jaundloe 

Symptoms, Yellowness of tlie sKin and 
eyes; white and slini^ fteces: high-coloured 
urine, tinging linen jreliow ; languor. lassitude, 
and extreme degression of spirit. "She yellow 
colour of the skin, which constitutes jaundice, 
arises tgorn the diffusion through the system of 
that bile, which, in the natural course, would 
pass through the biliary ducts into the intestinal 
canal. This interruption of the biliary secre- 
lion may originate from a spasmodic alfection 
near the duct; from chronic inHammations, or 
other diseases of the liver interfering with the 
-lecretion ; from certa^roncretions lodging in 
some jiart of the he^Hc organs, called gall- 
sfoitL's ^ and, as pointed out by Mr. Townsend, 
from viscid niiicuH stopping up or obstructing 
till* biliary prissages. 

The first of the above species of jaundice is 
generally of a temporary nature. The second 
species follows upon a long course of intem- 
perance in .spiritnuiis^]uors, mid is only to be 
remedied by removing the disease of the liver 
itself. The biliary calculi, whllrh give rj.se to 
the third species of jaundice, appear to arise 
from some defective action in the secretory or 
absorbing vessels of the parts in which they 
are formed or lodged. 'J’heir presence may be 
ascertained from jaundice frequently disap- 
neming and returning, from the appenraiire of 
niliary concretions among the tieccs, and from 
the disease being atlt'ndcd with sliootirig pains 
in the epigastric region, and right hypoclion- 
drium. N:eus(‘a, diilicnlt respiration, and sick- 
ness, often likewise accompany tliis species of 
iaiiiidice. The niurosiis is unattended cithe.r 
nymiiti or spasmodic alTections; there are no 
gall-stones obser\ed in the fmees; but fheso 
are generally discharged mixed with much 
slime and viscidities. It is generally aceoin- 
'iniiied with, and most commonly occasioned 
jy, a dejiression of mind, especially when fa- 
voured by sedentary hahit.s, breathing an impure 
atmosohere, living upon unwholesome inniitri- 
dons diet, or indulging in the too free use of 
“ .spirituous potation.” 

M, M. Emetic.s, Calomel purgatives. Bitter, 
'roiiics, especially Colombo, with rhubarb. Pure 
air. Exercise on horseback. jMental excite- 
ment. in icterus spasinodicns, oiuiim, assafre- 
♦ida, Jctlier, electricity. If the spasm depends 
upon any irritations in the stoinncli or bowels, 
these to be removed by cnielics, purgatives, 
niitht;Imintic8. In icterus ealrulusiis, emetics 
to facilitate the passage of the gall-stones. 
Aiitispasmodics, Warm biithiiig. Emollient 
clysters. Vegidable tonics, and steel. 

JVIEDIETAS EINGUjE, a jury or inquest 
impanelled, whereof the oiic-half consists of 
natives or denizens, the other strangers ; and 
used in picas wherein the one party is a stranger, 
the other a denizen. 

MEDIUM, in logic, the mean or middle 
term of a .syllogi.sm, being an argument, reason, 
or consideration, for which we afKrni or deny 
any thing ; or, it is the caii.se why the greater 
extreme is atliniicd or denied of the less in the 
conclu.sion. 

MEOitnir, or Mean, ymmtrical See Mean. 

Medium, in pliilosopliy, that space or region 
through which a body in motion passes to any 
point ; thus adher is supposed to be the medium 
through which the heavenly bodies move ; air, 
the medium wherein bodies move near onr 


earth ; water, the me^jpm wherein fishes liv# 
and move ; and glass is also a medium of light 
as it affords it a free pas.snge. I'hat density 
or consistence in the parts of The medium, 
whereby the motion of bodies in it is retarded, 
is called the resistance of the medhitn, which 
tc^ether with the force of gravity, is the cause 
oithe ce.ssation of the motion of projectiles. 

MEDUSA, a genus of vermes of the order 
mollu.sca. The animals of this genus consist of 
a tender gelatinous mass of ditferent figures, 
fiiriii&hed with arms or tentacular proccssc.s, 
proceeding from the lower surface : the larger 
species, vvhen touched, cause a slight tingling 
and redness, and are usually denominated sea- 
ncitlcs; thfey are supposed to coii.stitiitc t^o 
chief food ot cetaceous li.sii, and most of tliem 
shine with great splendour in the water, 'riiere 
nr<^4i species. 

MEbillSClIAUM. Keflekil of Kirvvan. 
Colours, yejiowish and greyish-white. Ma.ssivc. 
Dull. Fracture fine ciirthy. Fragments an- 
gular. Opaque. Streak slightly sltining. Docs 
not soil. Very soft, sectile, but rather diffi- 
cultly frangible. Adheres strongly to the 
tongue. Feeks rather greasy. Sp. gr. 1.2 to 
1.6. Before the blowpipe, it mcltsson the 
edges into a white enamel. Its constituents 
fire, silica 41.6, magnesia 1S.25, lime O.ot), 
water and carbonic acid 39. — Klaproth. It 
occurs in the vein.s in (he serpentine of Coni- 
vvall. When first dug, it is soft, greasy, and 
lathers like snap. lienee the'I'artnrs use it for 
W'ashing clotlie.s. In Turkey it is made into 
tobacco pipe.s, from meerschaum dug in Na- 
toliu, and near I'liebes. 

MELANITE. Colour, velvet-black. In 
roundish grains, but more freoiieutly crystal- 
lized in a rhouihoidal dodecahedron, truncated 
on all the edges. Surface of the grains rough 
and uneven ; that of the crystals shiuiiig. Frac- 
ture flat conclioidal. Opafjue. As hard as 
quartz. Bather easily frangible. Sp. gr. 3.73. 
Its constituents arc, silica 35.6, alumina G, . 
lime 32.6, oxide of iron 25.25, oxide of man- 
ganese 0.4, loss 0.35. It i.s found in a rock at 
Frescati near Home, and in the basalt of 
BrJi'einia. 

MELALEUCA, a genus of the polyandria 
order, belonging to tlie )>olyadeIphin class of 
plants. 3’ho species are Ij, natives of India 
and 'the South-sen f^nnds. Th(} ino.st remark- 
able is the leucadeudron, from a variety of 
which the cnjepiit oil is obtaiin d ; a medicine 
in very liigii esteem among tJic Eastern nations, 
particuinrly in India. Ibis .said to be obtained 
by distilludon from the fruit of the tree. It is 
applied externally where a warm find peculiar 
stimulus is requisite; it is employed for re- 
storing vigour after luxations and sprains, and 
for easing a violent pain in gouty and rheumatic 
cases, in tooth-ache, and similar affections. 

MELAMPY^RUM, coto-tvheat, a genus of 
the angiospermia order, in the didynamia class 
of plants, and in the natural method ranking 
unner the 40tli order, personutm. There are 
five specie.s, four of^them natives of Britain, 
and growing spontaneously among corn-fields. 
They are excellent food for cattle : and Lin 
n»us says, that wliere tliey abound, the yel- 
lowest and best butter is made. 

MELEAORIS. in ornithology, the turkey, 
a ^niis of birds belonging to the order of 
galliniB. The head is covered with spongy 
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caruncles; ami there likewise a meinhrana- 
ceona longitudinal caruncle on die throat 
I'Jiere are but two species, viz. the^ ^allotiavo, 
or North Aiuerican turkey of Ray; and the 
satyra, or horned turkey. The first has a ca- 
runcle both on the head and throat; and the 
breast of the male is^ bearded or tufted. It 
lives upon grain and insects ; when the cock 
stmts, he blows up his breast, spreads and 
erects his feathers, relaxes the caruncle on tlie 
forehead, and the naked parts of the face and 
neck become intensely red. ^ The turkey hen 
begins to lay early in the spring, and will often 
produce a great muriber of eggs, which are 
white, marked with reddish or yellow spots, 
gr rather freckles. Siie sits well/ and is care- 
mi of her young ; of which she will often have 
from 14 to 17 for one brood : but she scarcely 
eve;' sits more than once in a season. Turkeys 
are bred in quantities in some of the eastern 
counties of England, and are driven np to 
London towards autumn for sale in flocks of 
several hundreds, which are collected from the 
several cottages abdht Norfolk, Siifibik, and 
Dcighboiiring counties, the inhabitants of which 
■ think it well worth their while to attend care- 
ful!)" ta them, by making these birds a part of 
their familv diiniig the breeding-season. 

MELIAllTHUS, honey-flow^, a genus if 
the aiigiospermia order, in the didynamia class 
of plants, and in the natural method ranking 
unaer the *24tii order, corydales. The calyx is 
pentaphyllons, with the lowermost leaf gib- 
bous: there are four petals, i\ith the uecta- 
riuiii under (he lowest ones. The capsule is 
qnadrilociilar. Tliere are three secies. 

MELISSA, baum, a genus of the didynamia 
gymnosperniia class of plants. TJierc are six 
species. 

Baum is greatly esteemed among the com- 
mon people as good in disorders of the head 
and stomach ; but is less regarded in the shops. 

It is most conveniently taken in infiisiou by 
way of tea ; the. green herb is greatly better 
than the dry, which is contrary to the general 
rule in relation to other plants. 

MELLATES, in cheiuislry, arc compounds, 
of meliitic acid with the salifiable bases. 

MEL LITE, honey si one, viellat of ahmitux. 
This mineral was first observed about 10 years 
ago in Thuringia, between the layers of wood 
coal. It iH of a hiir,ey-yellow colour, and is 
usually crystallized in small octahedrons. 
Fracture conclioidal. Specific gravity from 
1.5 (u 1.7. W'hen heatecl it whitens, and in 
the open air burns wjthout being sensibly char- 
red. A white matter remains, which effer- 
lesces slightly with acids, and which at first 
has no taste, but at length It aves an acid im- 
pression upon the tongue. 

MELLrriC acic/, in chemistry, is procured 
from the ' Hubstance just described, by the fol- 
lowing |iroce.ss. The mineral is reduced to 
powder, and boiled with about 72 times its 
weight of water ; the alumina is precipitated 
ill the form of flakes, and the acid combines 
with the water. By filtration and evaporation, 
crystals are deposited, wBich are the crystalo 
of meliitic acid ; they are in tlie f irm of fine 
needles, or in small short prisms with shining 
faces ; they have a slij^ly acid taste, accoin- 
papied with some degree of bitterness. This 
acid is not very soluble in water ; its constitu- 
ent fiarts are carbon, hydrogen, and oxygen. 
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The acid enters into ccnvbination with the 
earths, alkaiic, and metallic oxides, and 
fiSnns comimiiods denominated mellates. 

ME LOCHIA, Jew *s maUow, a genus of the 
pentandrjfi order, in the mdladelphia class of 

S lants, and in the natural method ranking on- 
er the 37th order, coliiinniferm. The^cnpsule 
is quinquelocular and monospermous. There 
are 1 1 species : but the only remarkable one 
is the olitorons, or common Jew’s mallow, 
which is a native of the warm parts of Asia 
and Anierica.^ It is an annual plant This 
species is cultivated about the city, of Aleppo 
in Syria, and in the East Indies, as a pot-herh ; 
the Jews boiling the ((^es, and eating them 
with their meat 

MELODY, in music, the agreeable ellect 
of dillerent sounds, ranged and di.sposed in 
succession ; so that melody is the effect of a 
single voice or instrument, by which it js dis- 
tinguished from liarmonv. 

olELOE, a genus ofensects of the order 
coleoptera : the generic miaracter is : anteniim 
moniliforon, with the last joint ovate ; thorax 
roundish ; wing-sheaths soft, flexile ; head in- 
flected. Among the principal species of meloe 
limy be numbered tin meloe proscarabmns, 
commonly called the oil-beetle. It is of con- 
sidenible size, often measuring near an inch 
and a half in length ; its colour is violet-black, 
especially on the autenme and limbs; the 
wing-sheaths are very short, in the female 
insect especially, scarcely covering more than a 
third of the body, and are of an oval shape. 
On being handled it suddenly exsndes from the 
joints of its legs, as well as from some parts of 
the body, several drops of a clear deep-yellow 
oil or fluid, of a very peculiar and penetrating 
smell. This oiLor fluid has been highly cele- 
brated for its supposed cflicacv, in rheumatic 
pains, &r. when used as nn eniLrocatioii on the 
parts affected ; for this purpose also the oil 
expressed from the whole insect has been used 
with erpial success. 

The me/oe scahrosus extremely resembles 
the preceding, and is found in similar situa- 
tion.s, but diflers in being of n reddi.sh purple 
colour, with a cast of deep gilded green. 

Meloe vesicatorius, blister-fly, or Spanish fly, 

IS an insect of great beauty, being entirely of 
^he richest gilded grass-green, with black 
jiitcnnae. 

aMELON. See CreuMis. 

MEMORY, is that faculty of the human 
uiirid by which it retains the ideas it has once 
acquired. Memory, says Mr. Locke in his 
‘Essay on the liunian Undei'fitandiug, is, as it 
we#e, the store-house of our ideas; for {he 
narrow mind of man not being capable of hav- 
ing m.iny ideas under view at once, it w.is 
ncccssncv to have a repository in whicli to lay 
up those ideas which it may afterwards have 
use of. But our ideas Leing nothing but ac- 
tual perceptions in the niina, which cease to 
he any thing when there is no perception of 
them ; this laying up of our ideas in tlie repo- 
sitory of the memor}', signifies no more than 
this ; that the mind has a power in many cases, 
to revive ^rceptions it has once had, with thin 
additional perception annexed to them, that it 
has had them before. And it is by the assist- 
ance of this facultyt that we are said to have 
all those ideas in oar understandings 'which 
we can bring in sight, and make the object of 
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0!ir tnangbls, without (he help of those sensible tihcinl words. The application to historv and 
Misilities which first imprinted them there, chronology is also performed by artificial 
Attention and repetition help much to the fixing words. The art herein consislS in making 
ideas in our memories; but those which make such a change in the ending of the name of 
the deepest' and most lasting impressions, are a place, person, planet, coin, &c. Without al- 
those which are accompanied \yitli pleasure tering the beginning of it, as shall readily sug- 
and pain. Ideas but once taken in and never gest the thing sought, at the same lime that 
again repeated, are soon lost ; as those of co- the beginning of fhe word being preserved, 
*oiirs in such as lost their sight when very shall be a leading or prompting syllable to the 
young. The memory ol'sotnn iin-n is tenacious ending of it so changed. Tnii«*, in order to 
almost to a miracle ; but yet tliere seems to be remember the years in whirli Cyrus, Alexan- 
a constant decay of all our ideas, even of those der, and Julius Ctrsar, founded their respective 
which are struck deepest ; and in minds the monarchies, the fiillowing words may be form- 
most retentive. Those ideas that are often ed ; for Cvriis, CyrwAv ; for Alexander, A lex- 
refreshed by a frequent return of the objects itn ; for jiilius Caisar, Julios. IJ/v ;sigiiifies, 
or actions that produce llicrn, fix tlieinscives according to the powers assigned to (he let- 
best in the mtniory, and remain longest ters before-mentioned .53fi ;*/« is ,S31 ; and os 
there : such are tl;e original qualities of is 46. Hence it will be easy to rcinemher, 
bodies. In memory, the mind is oftentimes flm^ the fimpire of Cyrus was founded .636 
more than barely passive; for it often sets years before Christ, that of Alexander ;I31, 
itself on work to search some hidden ideas; and that of .Tiiliiis Cursor 4(3 


sometimes Uicy start oti*- their own accord ; and 
fiornetimes tempestuous |;mssioris tumble tlieiii 
out of their cells. 1'his facully •other animals 
seem to have to a great degree, as well as man. 

Memory, nrtifu'Ud, a nietiiod of assisting 
the memory by f(»rming certain word**, the letters 
of whicii simll signify the date or u*r:i to be 
remembered. In order t(> Ibis, the following 
series of vowels, diphtJtongs, anti consonants, 
together with their corresponding numbers, 
must be exactly learned, so as to be able at 
pleasure to form a tecliiiical word, that shall 
stand for any number, or to resolve such a word 
already formed. 
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The first five vowels, in orffer, naturally re- 
present 1, 2, 3, 4, .6, the diphthong an zz 6, as 
being cona|M).sed of a sjnd or I h:z:6: and 
for the like rcawm, ui “7, and ou zz 0. 'J’lie 
diphthong ei will easily be reinemberfd for S, 
hs being the initials of tlie word. In like mnii- 
uer, where the initial consonants could conve- 
niently he retained, they are made use of to 
signify the niiniher, as t for 3,y’ for 4, a for 6, 
and M for 9. The rest were assigned w itiiout 
any particular renson, unless that possibly p 
may be more easily remembered lor 7, or sep- 
teui, /• for 8, or oxTru. d for 2, or dim ; h for J, 
as being the first consonant ; and / for 5, being 
the Roman letter for .60 ; than any others that 
could have been put iii their places. 

It is farther to be observed, that z and // be- 
ing made use of to represent the c} plier, where 
iriaiw cyphers meet together, as 1000, lOtXlOOO, 
&c.*msteud of a repetition of a z y z ft z y, &c. 
let g stand for 100, M for a (lionsand, and m 
for a million. Tims ag will be 100, ig 300 : 
mtq 900, So*., ath 1000, (im 1000000, hum 
50000000, &c. 

Fractions may be set down in the following 
manner : let r signify tlie line separating the 
■inmerator and denominator the first coming 
before, the other after it ; as iro 2, wp 
pourag &c. When the numerator is 1 
or iinit, it need not be expressed, but begin the 
fraction with r ; as re, ^ ri ro 4, &c. So in 

decimals, rag rath , 

This is the principal part of the method 
which consists in expressing numbers by ar- 


This ai'coimt is taken from a treatise, en- 
titled, a Mew Method of Artificial Memory ; 
where the reader will fin'd several cxanmles 
in chronology, geography, &r. of snch nriificial 
words disposed in verses, which must Iw nl-' 
lowed to cQntrihute much to the assistance ot 
the memory, since being once learned, tJiey 
aje seldom or never forgotten. However, the 
author advises his reader to form the words 
and verses himself in the maimer described 
above, as he will probably remember these 
better than those formed by another. 

Wc shall, in tin's place, give his table of the 
kings of lOngland since the Conquest, wlierc 
one thousand being added to the italics in each 
word, expresses the year when they begun 
their reigns. Tims, 

Will voujia//. Riil^-o/, Ilenwf/. 

Stcph/>«/ and IIcnsceA/j/l Rich/zein, Jann, 
lletlifl^/ys and Eilduid. 

Kdse///p. K(Iter/cy>, Rise/o#v, llefotoun, 
Heli.vo(/(pu'. 

Henti/cf/, RihpiaryrtMX, Eli-Ro/.^, Hensep/c/7, 
Tlcnor.'//». 

Edsex//<¥, ]Mary/^^/, Eks////', Jamsyd, Caro 
priiiisc/, 

Caiser.so/’, Jam.ve/y*, Wilsci/-, Anpyd, Cleo- 
fm-doi. 

MENU I CANTS, or begging friars, several 
orders ol tlie religious in popish countries, who, 
having no settit'd revenue, are supported by 
charitable contributions. 

MEMlSCr-S. See Optics. 

MENISPKRMITM, a genus of the dine- 
cia dodeeandria class am]^ iirdc-. There arc 
13 sp(‘cies, herbs of the E.'i.st Indies. 

MENNOM'ITES, a sect ol baptists in Hol- 
hiud, so called from Mennon Simon is of Friez- 
land, who lived in the sixteenth century. This 
sect believed that the New Testament is the 
oiil^ rule of faith ; that the terms person and 
trinity are not to he used in speaking of the 
Father, Son, and Holy Olioat; tliat the first 
man was not created perfect : that it is unlaw- 
ful to swear or to wage war upon any occa- 
sion ; that infants are not prop.-r subjects of 
baptism: and that ministers of the gospel ought 
to receive no .salarv. 

MENSI'RUUM, in chemistry the lliiid in 
which a solid body is dissolved. 

MENSURATION, in general, denotes 
the act or art of nieasiiring lines, aupernces, 
and solids; and it is, next to iiritlimctic, r 
2 J 
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iRibject of the greatest use and iniportuuce, 
both in atTrurs that are utisohitely necessary 
in human life, and in every branch of mathe- 
matics; a subject by which scienres rri esta- 
blished, and commerce is conducted ; by whose 
aid we manage onr [)ijsiness, and inform our- 
selves of the wonderful oueratious in natm*c ; 
by which we measure (lie heavens and the 
earth, estimate llic capacities of all vessela 
and the bulks of all bodies, gauge our liqmtrs, 
build edifices, measure our lands and the works 
of artiticers, buy and sell an infinite variety of 
things necessary in life, and are supplied with 
the means of making the calculations which 
are necessary ffir the construction of almost 
all machines. To oiler here a general view of 
this suhject would \ery much exceed our 
bounds ; the trading principles will be found 
developed undi-r other articles of bd *^h , we 
must take more ample notice : and m onr 
object is not to thrust in matter tor the sake 
of swelling our pages, hut to gi\e the reader 
as great a variety of useful information as 
possible, we must refer him to those ai tides. 
See Navigation, Suhvkyino, and 'rnico- 

NOMETBY. 

MENTHA, mint, a grnus of Uie gymno- 
spermia order, in ihe did\ nainia class of plants ; 
and in the natural method ranking under 
42d order, verlicillata*. There are 10 species ; 
but not more than three are ciiltixited tor use, 
namely, the v iridis, or common spearmint, llie 
piperita or peppermint, and the nulegium or 
pennyroyal. All these are so well known ns 
to need ifo description ; and all of tlieiii are 
very easily propagated hy cuttings, parting the 
roots, or by ofl’sets. For culiiiary purposes, 
the spearmint is preferred to the other two ; 
but for medicine, the peppermint and penny- 
royal have almost entirely superseded it. 

The virtues of mint are thu.se of a warm 
stomachic, capable of relie\ ing colicky pain.s, 
and the gripes, to which children are subject. 
It likewise proves a useful cordial in languors 
and faintness. Pennyroyal lias the sstuie gen- 
eial characters with the mint, but is more 
acrid and less agreeable when taken into the 
stomach, 

MENYANTHUS, bnckhcan, a genus of 
tlic pentaqdria monogynia class of plants, with 
a monopetalous funm^tdike ilow'er, divided into 
five deep segments at the limb ; the fruit is an 
oval capsule with one cell, containing a gieat 
many small seed.s. There are five .specie.s. 

MEUCHANT,a person who buys und sells 
commodities in gross, or deals in exiJianges ; 
or that traflics in the'^way of commerce, either 
by importation or exportetinn. Formerly every' 
one who was a buyer or seller in the retail was 
called a merchant, as they are still both in 
France and Holland, and in some parts of Scot- 
land; blit in England shopkeeiiers, or those 
who attend fairs or markets, have losttliat n|}- 
pellation. 

The following epitome of the qualifications 
requisite in a merchant, are well deserving (he 
serious attention of every youth who has the 
prospect of being emfiloyed in commercial 
transactions. A merchant should therefore he 
acquainted with the following parts of com- 
mercial learning: 1. should write properly 
ond correctly. 2. Understand all the rules of 
antlmietic that have any relotion to commerce. 

3. Ki'ow now to keep books of donble and sin- 


gle entry, as journals, a ledger, Sec. 4 Be 
e^icrt in the iomis^ of invoices, accounts of 
Hi^es, policies of insurance, charter-parties, 
hills of lading, and bills of exchange. 5. 
Know tlve agreement betvfeen the money, 
weights, and measures of all parts. 6. If he 
di'als in silk, woollen, linen, or hair npmiifac- 
ture.s, he ought to know the places where the 
cliflereiit sorts of merchandizes are nianufnc 
tured, in what manner they are made, what are 
the materials of which they are composed, and 
from whence they come, the preparation of 
these materials before working up, and the 
places to which they are sent after their fabri- 
cation. 7. He ought to know the lengths and 
breadths wdiich silk, woollen, or hair-slutl's, 
linen, cottons, fustians, &c. ought to have, ac- 
cording to the several statutes and regulations 
of (he places where they are manufactured, 
witli their diHerent prices, according to Die 
Ames and seasons ; and if he can add to his 
knowledge the dillerenl^'dves and ingredienla 
which form the various colours, it will not he 
u.seless. 8. If 4ie coniines his trade to that of 
oils, wines, &r. he ought to inform himself par- 
ticularly of the appearance of the succeeding 
crops, in order to regulate his disposing of 
what he has on liand , and to learn as exactly 
ns he can, what they liav'e produced when got 
in, for his director in making the necessary 
purchases and engagements. 9. He ought to 
be ac<iuainted with the sorts of merchandise 
found more in one country than another, those 
which are scarce, their dillprcnt species imd 
finalities, and the properest method of bringing 
tliemtoa good market 10. To know which 
are the merchandise.s permitted or prohibited, 
as well on (‘ntering as going out of the kingdoms 
or stitea were 4ly are made. 11. To be ac- 
quainted with the price of exchange, und what 
is the cause of its rise and fall. 12. To know 
the customs, due on importation of inerchan- 
di.ses, in the places to which he trades. 13, 
To know the best inaner of loidirig up, eiii- 
baling, or turning the merchandises. 14. 'I'o 
understand the price and condition of freight- . 
ing, and insuring ships and merchandize. 15. 
To be acquainted with the goodne.s.s and value 
of all necessaries for the construction, repairs, 
and fitting out of shipping; with the ditlerent 
•nanner of their building. 16. To know the 
wages commonly given to (he captains, olHcers 
and sailors, and tlie manner of engaging with 
il.i m. 17. He ought (u understand foreign 
languages, particularly the French, Spanish, 
Italian, and German. IH. He ought to be ac- 
quainted with the con.sular jurisdiction, w'ith 
til laws and customs of the different coun- 
tries, and in general all the ordinances dnd 
regulations both at home and abroad that have 
any rehtion to commerce. 

A material requisite for forming a merchant 
is, his having on all occasions a strict regard 
to truth, and his avoiding fraud and deceit as 
corroding cankers, that must inevitably de.stroy 
bis reputation and fortune. IVade is of so 
universal a nature that it is impossible for the 
laws of one country to determine all the aflbirs 
relating to it; therefore all nations, as well 
as Great Britain, shew a particular regard to 
the LAW MERCHANT, which is a law made 
by the merchants among themselves: however, 
merchants and otner strangers are anlyect to 
the laws of the country in v^icli they reside. 
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eiineandria Order, in (iio dioecia class of plantf^ if zinc or bismuth be previousl^^ added, fa 
a lid in the natural met hod ranking under the 38th order to discover lead, the mercury maybe 
order, trioccem. There are six species. Of agitated witli a little water, in order to oxidize 
these, the perennisy according to Mr. £ightfoot, that metal. Poor off the water, and digest the 
is of a sophorific deleterious nature, noxious 'mercury with a little acetic acid. This will 
both to iftan and beast. dissolve the oxide of lead, which will be indi- 


MERCURY is distinguished from all other 
metals by its extreme fusibility, which is siicli, 
that it does not take the solid state until cooled 
to the thirty-ninth degree below 0 on Fahren- 
heit’s thermometer ; and of course it is always 
fluid in the temperate climates of the earth. 
Its colour is white, and rather bluer than sil- 
ver. In the solid slate it is malleable ; its spe- 
cific gravity is 13.6. It is volatile, and rises in 
small portions at tiie conminn temperature of 
the atmosphere, as is evinced by several expe- 
riments, more especially in a vacuum, such as 
obtains in the upper part of a barometer tube. 
At the temperature of about 656° it boils 
rapidly, and rises copiously in fumes. When 
exposed to sneh a heal us may r^nse it to rise 
quickly in the vaporous form, or about 600°, it 
gradually becomes converted into a red oxide, 
provided oxygen be present. This was for- 
merly known by the name of precipitate se. 
A greater heat, however, rc\i\es this metallic 
oxide, at the same time that the oxygen is 
ogain extricated. Ten days, or a fortniglifs 
constant heat is required to convert a few 
grains of mercury into precipitate per se in the 
small way. From this volatilitj^ of mercury, it 
is commonly purified by distillation. 

Mercury is not perceptibly altered mere 
exposure to the air; though by lung agitation, 
with access of air, it becomes converted into a 
black powder or oxide, which j^ves out oxygen 
by heat, the metal being at the same time re- 
vived. 

Mercury being habitually fluid, very readily 
combines with must of the metals, to which it 
communicates more or less of its fusibility. 
When these metallic mixtures contain a siiffi- 
rient quantity of mercury to render them soft at 
a mean temperature, they are called amalgants. 

ft veryVeadily combines with gold, silver, 
lead, tin, bismuth, and zinc ; mure difficultly 
with copper, arsenic and antimony; and 
scarcely at all with plaiina or iron : it does 
not unite with nickel, manganese, or cobalt; 
and its action on tungsten and molybdena is 
not known. Looking-glasses are covered on 
the back surface with an aioalgani of tin. See 
Silvering. 

The amalgamation of the noble metals, water- 
gilding, the making of vermilion, the silvering 
of IcKiking-glaBses, the making of barometers 
and thermometers, and the preparation of seve- 
ral powerful medicines, are the principal uses 
to which this metal is applied. 

Scarcely any substance is so liable to adul- 
teration as mercury, owing to the property 
which it possesses of dissolving completely 
some of the baser metals. This union is so 
strong, that they even rise alon^ with the 
quicksilver when distilled. The impurity of 
mercury is generally indicated by its dull as- 
pect ; by its tarnishing, and becoming covered 
witli a coat of oxide, on long exposure to (he 
air ; by its adhesion to the siinace of glass ; and 
when shaken with water in* a bottle, by the 
speedy formation of a black powder. Lead 
and tin are frequent impuri6«*« and the mercury 


ented by u blackish precipitate with sulphuret- 
ted water. 

A fulminating preparation of merc.ury was 
discovered by Mr. Howard. A hundred grains 
of mercury arc to be dissolved by heat in an 
ounce and a half by measure of nitric acid. 
This solution being poured cold into two ounces 
by measure of alcohol in a glass Vessel, heat is 
to be applied till eflervescence is excited. A 
white vapour undulates on the surface, and a 
powder is gradually precipitated, which is ini- 
mcdkitely to he collected on a filter, well 
washed, and cautiously dried with a very mo- 
derate heat This powder detonates loudly by 
gentle heat, or slight friction. 

Red oxide of mercury is acrid and poison- 
ous. and carrioH these qualities into its saline 
combinations. The protoxide is relatively 
bland, and is the basis of all the mild mercurial 
medicines. 

M EUCUHY, in astronomy, the smallest of the 
planets, and the nearest the sun. See Astro- 
nomy. 

MERGUS, in ornithology, a genus of birds 
of the order of anseres : distinguished by har- 
ing tiie beak of a cylindrical figure, and hooked 
at the extremities, and its denticulations of a 
subulated form. 

1. The cuevUatuSy or crested diver of Cates- 
by, has a gl(»bular crest, white on each side ; 
and the body is brown above, and white below. 
This elegant species inhabits North America. 
It appears at Hudson’s bay the end of May, 
and builds close to the lakes. 

S. The merganser, or goosander, weiglis 
four pounds ; its length is two feet four inches ; 
the breadth three four, 'fhe dun-diver, or fe- 
male, is less tnan the male ; the head and up- 
per part of the neck are ferruginous; the throat 
white ; the feathers on the hind pqgls are long, 
and form a pendant crest : the back, the co- 
verts of the wings, and the tail are of a deep 
ash-colour; the greater quill-feathers are black, 
the lesser white ; the breast and middle of the 
belly are white, tinged with yellow. I'hc goos- 
ander seems to prefer the more northern situ- 
aliotis to those of the south. 

3. The albellus, or smew, weighs about 34 
ounces; the length is 18 ruches, the breadth 
26 ; the bill is near two inches long, and of a 
lead colour ; the head is adorned with a long 
crest, w'hite above and black beneath; the 
head, neck, and whole under part of the budv, 
are of a pure white ; the tail is of a deep ash- 
colour, Uie le^s a blueish grey. The female, or 
loiigh-diver, is less than the male ; the back, 
the scapulars, and the tail, are dusky; tbe 
belly is white. There arc three other species. 

MERIDIAN. See Astronomy, and Ge- 
ography. • 

Meridian line, on a dial, is a right line 
arising from the intersection of the meridian 
of the place, with the plane of the dial. 

Meridian, magneiical, is a great circle pas- 
sing through the magneiical poles, to which the 
magnetic needle, or needle of the marixiers 
compass, conforms itself. 

912 
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MBRIDIONAL distance, in navigntion, 
|b the same with the departui e, easting or west- 
ing, .or the diflerence of longitude between the 
meridian under which the ship now is, and any 
other meridian she was before under. 

Meridional parts. See Navigation. 

MKHLIN. See Falco. 

MERLON, in forli/ication, that part of a 
parapet which is terminated by two embrasures 
of a battery. Its height and thickness is the 
same with that of the parapet ; but its breadth 
.a generally nine feet on the inside, and six on 
the outside. U serves to cover those on the 
battery from the enemy ; it should be made of 
earth well beftt and close. 

MEROPS, a genus of birds of the order 
picae. Oeiieric character: bill cpiadmugnlar, 
somewhat iciirved, compressed, and pointed ; 
nostrils small, at the liase of the bill ; tot ig tie 
slender, and in some sjiecies ciliated, tlie outer 
toe somewhat connected with the middle one. 
Gmelin notices twenty-six species and Lathain 
twenty* M. apiaster, or the cominnu bee- 
eater; this is about ten indies long, and found 
in many countries of Europe, tlioiigh never ob- 
served in Greaf Britain. It i.s particiilariy fond 
of bees, but viill eat various other insects; 
many of which it seizes, like tlie swallow, on 
the wing. Wlie.i insects are with ditlieulty*to 
be found, it feeds on many species of seeds. 

MESENTERY. See Anatomy. 

MESNE, he who is lord of a manor, and so 
has tenanto hclding of him, yet himself, holds 
of a superior lord. 

MESNE PROCESS, is an intermediate 
process, which issues pending the suit, upon 
some collateral interlocutory matter, ns to 
summon juries, witnesses, and the likt : some- 
times it is put in contradistinction to final pio- 
cess, or process of execution; and then it 
signifies all such process as intei venes between 
the beginning and end of a suit. 

MESPILL'S, in botany, a genus of the ico- 
sandria pentagynia class and order. Natural 
order of poniaceac. Calyx five cleft, petahs 
five ; berry inferior, five seeded. There arc 
nine specif, M. germanica, Dutch or com • 
mon medlar, never rises with nn upright trunk, 
but sends out crooked defoniied branches, not 
far from the ground: leaves large, entiir, 
downy on their umhr side ; llowers very large, 
ns also the fruit, which approaches to tiie sluip'* 
of an apple, 'i'he tree bearing the largest fruit 
is now generally cultivated ; the Nottingham 
medlar, has a more poignant taste, but the fruit 
is considerably lesr. 

MESSENGERS, are certain officers chiefly 
employed under the direction of the sect claries 
of state, and always in i.^'^diness to be sent 
with all kinds of dispatches foreign and do- 
mestic. They also, by virtue of the secreta- 
ries’ warrants , take up persons for high trea- 
son, or other olfences against the state. 

METAloS. The most nnmerouN class of 
undecompounded chemical bodies, distinguish- 
ed by the following general cliaracters : — 

1. They possess' a peenliur Imitre, which 
coDtiniies in the streak, and in their smallest 
fragments. - 

9. They are fusible by heat; and in fusion 
retain their lustre ai^ opacity. 

3. They are all, except selenium, excellent 
conductors both of electricity and caloric. 

4. Many ofthe^ may be extended under the 


hammer, and are called malleable ; or under 
the rolling press, and are called laminab.e ; or 
drawn into wire, and are called ductile. This 
capuliility of extension depends, in some niea- 
siire, on*i tenacity jieciiliar to the metals, and 
which exists in the different species with very 
different degit'es of force. See CoiiE^ON. 

5. WiiPii their saline combinations are elec 
trized, the metals separate at tlie resino-elec 
trie or negative pole. 

G. When exposed to the action of oxygen, 
chlorine, or iodine, at an elevated temperature, 
they generally take fire, and, coinbining with 
one or other of these three elementary dis- 
solvents in definite proportions, are converted 
into earthy or saline looking bodies, devoid of 
metallic lustre and ductility, culled oxides, 
chlorides, or iodides. 

7. They are eapable of combining in their 
melted state with each other, in almost every 
proportion, constituting the iniportani order of 
metallic alloys ; jn which the characteristic 
In.sfre and tenacity are preserved. See Alloy. 

S. From tills brilliancy and opacity con- 
jointly, they reflect tlie greater part of the light 
vvliicli falls on their surface, and hence form 
excellent mirrors. 

9. Most of them combine in definite propor- 
tions with sulpliur and pliosphorus, forming 
bodies frequently of a semi-metallic aspect ; and 
others unite with liyilrogeri, carbon, and boron, 
giving rise to gaseous or solid compounds. 

10. Many of the roefals 'are capable of ae- 
sinning, by particular management, crjstalliiie 
forms ; which are, for the most part, eiilier 
cnlie.s or ocfohedrons. See CiiEMisi'RY. 

Metal, in heraldry. There are two metals 
used in hci aldry, by way of colours, viz. gold and 
.silver, in blazon cilled or nnd argent. In the 
common p.iinling of arms these metals are re- 
presented by wliite and yellow, which are tlio 
iiatmaT colours of those metals. In engraving, 
gold is expressed by dotting the coat, &c. all 
over ; and silver, by leaving it quite blank. 

MErALLElKlY, roinprehends the whole 
art of working mi tabs from the slate of ore to 
the utensil ; hence, assaying, gilding, refining, 
smelting, &c. are only branclies of iiiotullurgy. 
Ill a more limited sen.se, it includes only (he 
operations which are follovi-ed in separatiog 
nietahs from their ore.s. See Assaying, 

METAPHOR, ill rhetoric, a trope, by which 
we put a strange word fora proper \vord, by 
'cuson of i(s rcsembhncotu it ; or it is a simile 
or comparison intended to enforce nnd itlns- 
trate the thing we speak of, without the signs 
or fiirms of comparison. 

METAPHYSICS. See Philosophy. 

METATARSI S. See Anatomy. ‘ 

ISIETEOR. 'riiis term is by some writers 
made to comprehend all the visible phenomena 
of meteorology, but it is more generally con- 
fined to luminous bodi^'S appearing suddenly at 
uncertain limes, and with more or less of mo- 
tion in the atmosphere. These may be reduced 
under jlirec classes, viz. fire-balls, fulling or 
shooting stars, and ignes fatiii 

'J’hose I'heijoiiienn which are classed toge. 
Iher under the general appellation of fire-balls, 
were divided by the ancients into several spc. 
cirs, according to the external form or appear- 
ance which they, assumed. In tropical climates 
these meteors are more common and more stu 
peudous than in these more temperate regions. 
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Two meteors Appeared in Enj^leiod in the putrescent snbstancesi particalarljr patrid flah, 
year 1783, of wbicli a most ^rtiouiar account and those sparks enjitted ilrom tlie sea, or sea* 
and ingenious solution, by Dr. Blagden, afe water when agitated, in the dark; correspond 
published in the Philosophical Transactions of in appearance with this meteor. Sir Ia«mo 
the following year. The first of theset was seen Newton defines the ignas fatnns to be ** a 
on the 18th of August, and was, in appearance, vapour shining without heat;'* and it is usually 
a luminous ball, which rose in the N. N. VV. visible in damp places, about dunghills, bury- 
nearly round : it, however, soon became ellip- iog>gronnds, and other situations which are 
tical, and gradually assumed a tail as it ascend- likely to abound with phorohoric matter, 
ed, and, in a certain part of its course, seemed . METEORIC STONES. Almost all the 

to undergo a remarkable rhauge, compared to larger dre-balls have been observed to dis- 


an entire mass, but was apparently divided 
into a cluster of balls of ditlerent magnitudes, 
ond all carrying or leaving a train behind, till, 
having passed the east, and verging consider- 
ably to the south, it gradually descended, and 
WHS lust out of sight. The time of its appear- 
ance was about sixteen minutes past nine in 
the evening, aud it was visible about half a 
minute. It was seen in all parts of Great 
Britain, at Paris, at Nuits in Burgundy, and 
even at Rome : and is supposed to have de« 
.scribed a tract of [1000 miles atdeast over the 
surface of the earth. The iiliiminatiun of these 
meteors is often so great as totally to obliterate 
the stars, to make the moon look dull, and even 
to atfect tlie spectators like tiu* sun itself. The 
body of the, lire -hall, even before it burst, ilid 
not appear of nn uniform brightness, but con- 
sisten of lucid and dull parts, which were con> 
slanlly changing their respective positions, so 
that the whole etfect was to some eyes like au 
internal agitation or boiling of the matter. By 
the best accounts (hat could he procuied con- 
cerning the height of the meteor, it seems to 
have varied from F>1) totiO miles, A report was 
heard some time after tlie nifreor ilisapiieared, 
and this report was loudest in JniK'ohisiiire and 
the adjcicent parts, and again in the eastern 
parts of Kent. Judging from the height of the 
meteor, its hulk is eonjeetiired to h>tve been 
not less than liaif.i mile in diameter ; and when 
we consider this hulk, its velocity cannot fail to 
astonish ns, wiiich is supposed to be at the rate 
of more than 40 miles in a second. 

it seems to be the opinion of Dr. Blagden 
and others, that the general cause of these phe- 
nomena is.electricity ; but notwithstanding the 
ingenious arguments urged in defence of this 
liypotliesis, we still entertain considerable 
doubts as to its correctness. Tlie duration of 
the fire-ball, the iirii'qual consistency of the 
inass,>ind several other points in the narralion, 
seem lo indicate that its materials were of a 
less rare and evunesccut nature than the elec- 
tric matter. 

The shooting or falling-star is a common 
])heitomenon ; but though so frequently ob- 
s( rved, the great distance and transient nature 
of these meteors have hitherto frustrated every 
attempt to ascertain I heir cause. The connec- 
tion of these with an active slate of the almo- 
spheric electriefty, is however certain from ob- 
servation ; and we have more reason to con- 
sider them as electric scinliliie than as solid or 
fluid matter in the act of combustion. They 
precede a change of w ind. 

Concerning the nature and composition .of 
the tff/itts fatum, or Wili vyith-a-wisp, there is 
less dispute; the generality of philosophers 
being agreed, that it is caused by some volatile 
vapour of the phosphoric kind, probably the 
phospliorized hydrogen gas. The light from 


must constantly affirmed thal heavy stony bo- 
dies fell from them. But though several well- 
authenticated accounts of the fall of such stones 
had been from time to time published, little 
credit was given to them by philosophers, till 
Dr. Chladni published a dissertation on the 
subject in 1794. Tw'o years after, Mr. King 
published a still more complete collection of 
examples, many of them supported by such 
evidence that it was impossible to reject it. 
Mr. Howard having procured specimens of the 
stones which were said (o have fallen in dif- 
ferent places, compared them together, and 
subjer^ted them to a chemical analysis. The 
result was, that all these stony bodies differ 
completely from every other known stone ; that 
tln»y all resemble each other; and that they 
are all composed of the same ingredients. 
They are found entirely different from all 
known stones, and exactly resemble each 
other, even in their component parts. They 
are heated and luminous when they reach the 
earth : the force of their descent buries them 
some depth into it; and they have been seen 
under these circumstances in Italy, Germany, 
France, England, and India. Tlie meteors 
eillier-renlly do, or appear to, move horizon- 
tally, and are .said to descend ere they explode. 
The sloues arc of different sizes, and from a 
few ounces in weight to several tons ; they are 
generally circular, and invariably covered with 
a rough black crust, which, according to 
Howard, is principally composed of oxide of 
iron. The stones which tell at Laigle, in 
France, in 1803, yielded by the analysis of 
Vuiiqueliii and Fonreroy, 54 parts silica, 3G 
oxide of iron, 19 magnesia, 5 oxide of nickel, 
2 sulpliur, and 1 lime; — and Mr. Howard 
found that 150 grains of a meteoric stone 
which fell in Yorkuhire, contained 76 silica, 
37 niagiiesirt, 48 oxide of iron, 2 oxide of 
iiiekel. Tlie oxidizeinent of the metallic bo- 
dies caused this increase of weight. 

Various coiijeetiircs have been formed as to 
the origin of these stones ; lomc, with Laplace, 
supposing them to be ejected by volcanoes in 
the moon ; and otliers, with Sir W. Hamilton 
and Mr. King, that they are concretions formed 
in the atmosphere. 

METEOROLOGY, tho doctrine of me- 
teors, or the study of the variable phenomena 
of the atmosphere. The atmosphere may he 
considered in respect of the direction of its 
currents or winds; of the variapous in its 
gravity or pressure ; of the changes iii its tem- 
perature ; of the state ef the electricity wbicli 
it exliibits ; and lastly, as to the visible phe- 
nomena which are supposed to depend on the 
foregoing. Winds, though proverbially uncer- 
tain in some climates, are yet not without i| 
striking degree of regularity and system, if w« 
consider tlie whole atmosphere : and there u c 
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pAft of ilie world where the wind is so con> because the column of air wiiich supports the 
fctantly in one quarter, that tvindward, in com- nj^ercury is the shorter. 

nion speech, stands for eastern, and leetvard Between the tropics the variations of the 
for western. VVe want only a more eiitensivo barometer are exceedingly small ; and it does 
set of observations to render rxceedin^jly pro- not descelid above half as iniich for every 300 
bable the following li}'pothe8is : Tliat a large feet of elevation as it does deyond the tro- 
portion of the whole atrno^plipre moves con- pics. As the latitude advances toward the 
stnntly from ca-^t to west round the t artli, on poles, the range of the barometer gradually 
and near the equator ; that this is supplied and increases, till at last it amounts to two or Oirce 
impelled by air from the temperate and cold inches. This will appear, from the following 
latitudes on each side towards the poles ; which table : 
again receive, by a superior cm rent, the over 

flow of the tropical regions, where the air, Tahlc qf the Range of the Barometer, 

rarefied by the heat, is constantly rising, and ““ ^ 

tend/ng to lateral diflusion. Winds appear 
usually to begin at that point towards wliich 
fliey blow. They must therefore^?^ owing to 
a rarefaction or displacing of the air in some 
particular quarter, either by the action of heat, 
or some other cause. 

Ill 1740, Dr. Franklin was prevented from 
observing an eclipse of the moon at Philadel- 
phia by a north-east storm, which came on 
about He\eii o'clock in the evening. JJc was 
surprised to find afternards that it had not 
come on at Buslon till near 11 o’clock : and he 

found it to be al'vays an hour later the farther • * • » i 

north-east Ibr every 100 miles. “ From thence In >^orth America, hovvever, the range of 
(says he) I formed an idea of the course of t!/e the barometer is a great deal less than in the 
storm, which I will explain by a familiar in- corresponding European latitudes. In Vir- 
stance. I suppose a long canal of water ginia, for instance, it never exceeds I.l. The 
stopped by a gale. The winter is at rest till range ol the barometer is greater at the level 
the gate is opened ; then it begins to move out of the sea than on the moiintnins ; and in the 
through the gate ; and the water next the gate same degree of latitude, tlie extent of the range 
is first in motion, and moves on towards the is in the inverse ratio ol the height of the place 
gate, and so on successively, till the water at above tlie level of the sea. 
tlie lieud of the canal is in motion, which it ^I’he density of the atmosphere is greatest at 
is last of all. Thus, to produce a north-east Ihe poles, and least nt the equator: as the 
storm, I suppose some great refraction of the centrifugal force at the latter, the distance 
air in or near the Gulf of Mexico ; the air from the centre of the earth, and the heat, con- 
iising thence has its place supplied liy the next fnhnting to lessen the density of the air, are at 
more northern, cooler, and therefore denser their maxiinuiii, when at the pole it is exac^y 
and heavier air; a Miccessive cun ent is formed, Ihe reverse. In every part of the world 
to which our coast and inland niountuins give mean height of the barometer placed at the 
a north-eastern direction.” level of the sea will be found to be 30 inehes. 

The north-east wind blows most frequently consequently, the w'eight of tlie atmosphere is 
willi us during the spring months: and iioin the same in all places; its weight depending 
tile observations made by Captain Cook, it on its density and height ; where the former is 
}ippea**s, that the .same wiml prevails during greatest the height must be the least, and where 
the same period iti the Norllieru Pacific, ils den-sity is least tin* height is the greatest. 
lir*iu*e it appear?, I'Uit at that sea.sun tiie cold It will therefore appi'ar that the height of trie 
air from the north of Europe mid America atinosplicre must be least at the poles, and 
flows into the Atlantic and greatest at the equator, decreasing gradually 

It is very common to observe one current *« the interval, and tlms forming the jesein- 
ofaii blowing at the surface ol the earth, while bjance of tw'o inelined planes, nieetin^t ihe 
u current flows in s contrary direction in the highest part above the equator, 
higher strata of the aliiiospheie. Three such [I'hc ciillerence of the mean heat between tlie 
w'iiids have been observed blowing in coutiary pi-ie and the equator, when the sun is in our 
directions all at ihe same lino. It is allirrned, lemisphere in ihe summer, does not vapy so 
that changes of weather generally begin in the mush as in the winter, as the heat at Uiat period 
upper strata of the air, the wind which blows in iiortliern coiintfics equals that ol the torrid 
there grarlually extending itself to tlie surface zone. 

of tin rarth. The pressure of the superincumbent column 

With regard to tlie pressure of the atmo- in a great measure caines the* density of the 
sphere, it is every where variable, os appears atmosphere, and therctore decreases^ in pro- 
by the barometer; which indicates to us the portion to the height as the pressure of the co- 
weight of p column of ajr, extending to the top lumn constantly decreases, yet the density in 
of the atmosphere, and* whose base is equal to the torrid zone does not^ decrease so rapidly as 
that of tlie mercury. At the level of the sea, in the temperate and frigid, ns the column is 
where the column of air is longest, Hie mean longer, and because there is a larger proportion 
height of the baroiii#:irr is thirty inches. The of air in the upper part of it. 
iJican height of tlie barometer is less, the higher The density at, the equator, though less at 
aiiv place is situated above the level of Uie sea, the surface of the earth, must equal at a cer- 




Range of tlie 
Barometer 



Greatest 

Annual. 

0^ 0' 

Peru 

0.20 



32 23 

1 Ciilciitta 

0.77 

— 

33 55 

Cape Town 

— 

0.89 

40 55 

Naples 

I.OO 

— 

51 8 

c Dover 

2.47 

1.80 

.53 23 

Liverpool 

2.89 

1.96 

59 56 

Petersburg , 

3.45 

2.77 
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tain height, and still higher exceed the den- 
sity in the temperate zones, and at the polel ; 
blit a current of air connlanlly ascends at the 
equator, part at least of \%'hich reaches to and 
remains in the highest parts of the atmosphere; 
but the fluidity of that body prevents it from ac- 
cnmularing above the equator, and lienee it must 
descend- the declined plane before mentioned. 
The surface of the atmosphere being more in- 
clined in tlie northern hemisphere during our 
winter than that of the southern, more of the 
current must flow on the northern than on the 
southern, from which cause the quantity of our 
atmosphere is greater in winter than that of 
the southern hemisphere ; in the summer it is 
just the contrary. 

The heat of any given place in a great mea- 
sure influences tlic density of its atmosphere ; 
that density will be most considerable where 
it is coldest, and its column shortest. Chains 
of mountains, the summits of which are co- 
I'ered with snow great part of the year, and 
highlands, must be colder thaiwjdaces less ele- 
vated in the same latitude, and the column of 
air over them much shorter. I'he current of 
air above must be impeded and nrciimu(^ited 
while on its passage over these places towards 
the poles. 

After the ucenmidations have existed some 
time the surrounding utmosiihere becomes in- 
capable of balancing the cleusity of the air, 
when it descends with violence, and occasions 
cTild winds, which raise the barometer ; if is 
to this that we are to attribute the rise of the 
linrometer, almost always attending north-east 
winds in Europe, which is the etfect of accii- 
iniilations near the pole, or in the north-west 
parts of Asia. 

When in the polar regions large quantities 
of air are casually compressed ; the southern 
atmosphere must rush in to replace it, which 
occasions south-west gales, and Uie fall of tlie 
barometer. 

•The mean heat of our licmisphere varying in 
successive years, the density ol the atmosphere, 
and necessarily, the quantity of equatorial uir 
passing towards tlie poles, cannot be other- 
wise than variable ; hence occur the diilercnt 
ranges of tim barometer, in successive years; 
at some particular periods, more considerable 
accumulations take place in the highest parts 
of Asia, and the south ol Europe, than at others, 
which may be produced by early falls of snow, 
or tH« interruption of the sun’s rays by long 
continued fogs ; at such times the atmosplieie 
in the polar ‘regions becomes proportionably 
lighter, and this causes the prevalence of 
soiktherly winds in some winters more than in 
others. 

The heat of the torrid zone never greatly 
varying, the height and density of the atmo- 
sphere undergoes but few changes, thence arises 
the coraparafively small range of the barome- 
ter within the tropics, which gradually in- 
creases towards the poles, as the dillerencc 
of the temperature and the density of the 
atmosphere increases with the latitude. The 
sinking of the barometer preceding violent 
tempests, and the oscillations during their con- 
tinuance, prove that very great rarefactions, 
or even destruction of air, in some part of the 
atmosphere produce those • phenomena ; the 
fall too that accompanies winds arises from the 
fume cause. 


There are considerable variations in the tem- 
perature of the air in any particutlir place, ex- 
clusive of the difference or the seasons and cli- 
mates, which change cannot be produced by heat 
drived from the sun, as its rays concentrated 
Ime no kind of eflect on air; those however 
beat the surface of our globe, which is commu- 
nicated to the immediate atmosphere: it is 
thus that the temperature is highest where the 
place is so situated as to receive with most 
effect the rays of the i^un, and that it varies in 
each region with the season it is also the cause 
why it decreases in proportion to the height of 
(he air above the surface of the earth. The 
diminution of temperature from the pole to the 
equator takes place in arithmetical progression ; 
or the annual temperature's of all the latitudes 
are arithninticul means between the mean 
anifhal temperature of the eiiuator and the 
pole. 

The mean temperature of the eonator being 
84 deg. and that of the pole 31 aeg. to find 
the mean annual temperature for every other 
latitufle, we have only to find 88 arithmetical 
means between S4 and 31. 

It has been found that in every degree of 
north latitnde, January is the coldest month ; 
Jbily the warmest in all above 48 deg, in lower, 
August. Every latitude where existence ran 
be maintained has a mean of 60 deg. two 
iiiontiis of the year at the least, which is re- 
quisite fur the production of those articles by 
which man supports life. 7'he temperatures 
within ten degrees of the poles vary little, and 
the case is similar within the same distance 
from the equator; (hose of dilferent years near 
the latter differ very litlle, but the difl'erenccs 
increase as (he lamndes approach (he poles. 
The temperature of (he atmosphere likewise 
diminishes gradually in proportion to its height 
above the leielof the sea. 

5fr. Kirwiin slicws that the rate of dimi- 
nution depends upon (In* precise temperature 
of (he surface ol (he e.utli where an experi- 
ment is made. 

7’his gradual approach to cold, demonstrates 
that at a certain lieight eternal congelation must 
prevail ; fiiut heiglit varies of course according 
to the latitude ol the place, being highest at 
the equator and gradually descending on ap- 
nroaching the jxiles, it is also lower in the winter. 
The cold on the summit of Pincliinca was 
found by Al. Bongiier to extend, evtry morn- 
ing previous to ilie rising of the sun, from seven 
to nine bel(iw the freezing point, from which 
he conjectured, that tbe»inean height of the 
term of congelation (or that region where wa- 
ter congeals on some part of every day in the 
year) between the tropics, is 15,577 feet above 
the level of the sea ; in latitude 28 deg. he 
supposes it to be 43,440 during summer. Tak- 
ing the difference between the freezing point 
and the temperature of tlie equator, it appears, 
that it bears the same proportion to the term 
of congelation at the equator that the dilfereLce 
the mean between temperature of any other 
degree of latitude, pnd the freezing point, 
bears to tlie term of congelation in that loti- 
tude. ... 

Estimating the diminution from this method, 
we find that heat lessens in an arithmetical pro- 

E ession : and from the same, premises it may 
\ couclnded, that (lie warmth of tlie air at 
mme distance from the earth is not to be attri- 
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biite^ to the raifling of heated strata of air from 
the earth’s surface, but to the conducting power 
of the air. 

The upper strata of the atmosphere arc fre- 

a ucntly wtrmer in winter than the lower, a|d 
le preceding rule is applicable to the tern* 
perature of the air during the summer months 
only. According to the Philosophical Trans- 
actions for 1777, a thermometer placed on the 
summit of Arthur's Seat, the 31st of January, 
the year before, stood six degrees higher than 
A second at llawk’s JJill, situated 684 feet 
below it : this superior heat is considered by 
Mr. Kirwan to be produced by a current of 
heated air flowing from the equator towards 
the north pole during our winter. 

It has been a generally received opinion, 
that the southern hemisphere, beyond the 4P(li 
degree of lutifude, is iiiucli colder than the cor- 
responding parts of the northern : tliis is true 
only with respect to the summer of Ihr former; 
but (he winter in the same latitude is milder 
than in the la((er. 

Inconsiderable seas, in temperate and cold 
climates, are colder in winter and w'armer in 
summer lhan the standard ocean, as they are 
necessariljMUider Mie influence of iialiiral ope- 
rations from (lie land, and i(s teuiperidure. *• 
Continents ha\e a colder atmosphere than 
islands situated in the same degree of latitude ; 
and countries lying to the windward of the 
superior classes of mountains, or forests, are 
warmer than those wddeh are to the leeward. 
Earth always possessing u certain degree of 
nioistiire, has a greater capacity to recehe and 
relfiin heat than sand or stones; the latter 
therefore are heated and cooled with more ra- 
pidity : it is from (ids circuiiistniiec that (he 
intense heats of Africa and Arabia, and the 
col.l of Terra del Fuego, are derived. The 
temperature of growing vegetables changes %ery 
gradiiiilly ; hut (here is a eon^iderable eiapo- 
ration (Voui (hem : if tliese exist in great iiuni- 
beis, and congregated, us in forests, their 
foliage ])reventing lh»» rays of the sun from 
rea‘'idng the earth, the iiniiiediatc atmosphere 
must be greatly aflected by the ascent of cliillcd 
\ apours. 

Air is one of those bodies which have re- 
cvived the name or 1 1« i iric ; it not only contains 
that portion of eh I'iiicity which seems neces- 
sary («; (he con'>(i(u(ion of all tn rcstrial borlies, 
but it is liable also to Iw charged negafively 
or poiitixely when electricity is .distracted or 
introduced by meiVis of conducting bodies. 
'J’hese difl’eient states im.st occasion a vaiiety 
of phenomena, and probably joriliibute con- 
siderably to the various comldriations and 
decompositions continually going on in air. 
Profi Hsor Heccaria, of Turin, found ilie air 
almost -dways )iositively electrical, especially 
in the d.iy-time and in dry weather. When the 
dark, or wet weather clears up, the electricity 
is always negati\ e. Low thick fogs, rising into 
dry air, cairy up a great deal of electric matter. 
To the morning, when the hygrometer indicab's 
•hyness equal to tiiat of tiie preceding day, 
fiositivc electricity obtains e\en before sunrise. 
As the sun gets up, tin's electricity increases 
more remaikably if ijiiP dryness increases. It 
diiniitisbes in the evening. The mid-day elee- 
tricity of d.iv.s equally dry is proportional to 
(he heat. Winds alw^ays lessen the electricity 
of u clear day, e.speciully if damp. For the 


mpst part, whi.n there is a clear sky witli little 
wind, a considerable electricity arises after 
sunset at dew' falling. 

Air is tot only eleotritied by friction, like 
other electric bodies, but the state of its elec- 
tricity is changed by various chemical ope- 
rations which often go on in the atmosphere. 
Evaporation seems in all cases to convey elec- 
tric matter into the atmosphere. On (he other 
hand, when steam is condensed into water, the 
air becomes negatively electric. Air, when 
heated, becomes negatively electric, ond (H)- 
sitively w'lien cooled, even when it is not 
permitted (o expand or contract: and the ex- 
pansion and contraction of air also occasion 
changes in it^ electric state. 

As air is an electric, the matter of electricity, 
when acciiiniilated in any particular strata, will 
not immediately make its way to the neigh- 
bouring strata, but will induce in them changes 
similar to what is induced upon plates of glass 
or .similar bodies piled upon each other. There- 
fore, if a stratum of air is electrified positively, 
the stratum immediately above it will be ne- 
gative, the stratum above that positive, and so 
on. fiupjjoso now', that an imperfect conductor 
W’ere to come into c.mtact with each of these 
strata : we know' from the principles of electri- 
city, tliat the equilibrium would be restored, 
and tiiat tbis would be attended with a loud 
noise, and with a llasb of liglit. Clouds are 
imperfect roiuluctors : if a cloud, therefore, 
comes into contact with tw'o such strata, a 
tliunder-cl.ip will follow'. If a positive stratum 
is siiii.ited uerir the earth, the intervention of a 
I loud will, by .serving as a steppiiig-.stone, 
bring the sliatum w'illiiu the striking di.stance, 
and a thimderclap will he heard while the 
electrical fluid is disL barging itself into the 
earth. If the stratum is negative, the contrary 
elVects will lake place. It docs not appear, 
however, that thunder is often occasioned by 
a <lischarge of electric matter from the eartli 
into the atmo.spliere. The accidents, mostrof 
them at least, which w'ore formerly ascribed to 
this cause, are now' much more satisfactorily 
accounted for by Lord Stanhope’s theory of 
the returning stroke. Tiie di.scliarge from the 
clouds directly into the earth is also probably 
Je.ss trequciit than from cloud to cloud. 

The far grc.itcr pait of the vi.sible phenomena 
of the atmosphere arc due to the water, which, 
t -iiig raised by ei .iporafion, is traiisporhd 
Iruiii plaice to place in vapour, and whirli, phy- 
bicnliy speaking, is a proper component part 
of llie air. NVIien, bv any means, a portion of 
tii. is deprived of its constituent caloric, it 
re.ippeHrs in initiiile drops, which are at first 
uidtoimly difl'u.serl. and lessen (he transparency 
of the 'vir in proiiorli.ui to their almndance. 

Another meteorological phenoinenotii that 
has recently engaged liu* attention of the sci- 
entific, i‘i the formation i>f dew. As the reader 
has been referred tn this article for an explana- 
tion of this phenomenon, we shall here take a 
brief view of the subject. 

The first facts which could lead to the just 
explanation of this intere.sting, and, till very 
lately, inexplicable natural phenomenon, are 
due to liic late Mr. A. Wilson, professor of 
astronomy in Gla,sgow', and his son. 

Dr. Wil.-!ou liad previou.sly, in 1781, de- 
scribed tile surfacp ol snow, during a clear and 
calm night, to be IG^cvdder than air two feet 
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nhove it; and in the ahovr paper he shews, 
that llie deposition of dew nna hoar-frost sis 
uniformly accompanied with the production of 
cold. He was liie first among philosophical 
observers who noticed this coii.iimction. But 
the dide rent force with which dilferent surfaces 
project or radiate heat being then unknown. 
Dr. Wilson could not trace the phenomena of 
dew up to their ultimate source. This im- 
portant contribution to science has been lately 
made by Dr. Wells, in his very ingenious and 
masterly essay on dew. 

1. Phenomenff of Dew. 

Aristotle justly remarked, that dew appears 
only on calm and clear nights. Dr. Wells 
shews that very little is ever deposited in op- 
posite circumstances ; and that lilUe only when 
the clouds are very high. It is never seen on 
flights both cloudy and windy ; and if in the 
course of the night the weather, from being 
.sp.'-ene, Mhoiild become dark and stormy, dew 
which bad been denositt'd will disappear. In 
calm weather, if the sky be partially covered 
with clouds, more dew will appear than if it 
were entirely uncovered. 

Dew probably begins in the country tp ap- 
pear upon grass, in places shaded from the snn, 
fluring clear and calm weather, soon after the 
.leat of tli(‘ atmosphere has declined, and con- 
tiniK's to be deposited through the W'liolo night, 
and for a little after sunrise. Its fpiantity will 
flepend in some measure on the proportion of 
moisture ir the ritnmsjflii re, and is consequently 
greater after rain than after a long tract of dry 
weather; and in Em ope, with southerly and 
westerly winds, than with tliose which blow 
from the north and the east. The dijeetion of 
the sea detei mini's tin's rt lalion of the winds 
to dew. I’or in Eg\pt, dew is stareelv e\er 
observed exeejd while the northerly or Ett siati 
winds prevail. IJmee also dew is gewetally 
more abundant in spring and autumn, than in 
Slimmer. Ami it is always very copious on 
those clear nights vvhieli are follovveil by misty 
mornings, wliiili shew the air to be loaded 
with moisture. And M clear morning, following 
u cloudy night, determines a pieiitdid deposi 
lion of the retained vapour. When w'armth of 
atmosphere is computible with clearness, ns is 
the case in southern latitudes, though seldom 
in our country, the dew hecoiin-s much more 
copi(ni<J, because tlie air then cont.iins more 
moisture. Dew continues to form with in- 
creased copioiKsness as the night advances, 
fiom the increased refi iger.ition of the ground. 

3. O// the ranse of Dew. 

Dew, according to Ari.stolle, is a species 
oftraiii, Ibrmed in the lower atmosphere, in 
consequence of its moisture bting condfiist d 
by the cold of the night into miiuite drops. 
Opinions of this kind, says Dr. VV'eils, aie 
still entertained by many persons, among 
wliorii is tlie very ingenious Professor Leslie. 

( Delaf. of Heat and Moisture, pp. and I. '12.) 
A fart, however, first taken notice of by 
Oerstin, who published his treatise on dew in 
177o, proves them to be erroneous for lie 
louiid tliat bodies a little elevated in the air 
often become moi.st with dew-, vvliile similar 
bodies. King on the ground, remain dry. though 
necessarily, from their position, as lialrle to be 
wetted, by whatever falls frt)ni the lienvcns, us 
tlie feriner. 

After a long period of drought, when the air 


was very still and the sky serene. Dr. Wells 
expoM to the sky, 38 minutes before sunset, 
previously weighed parcels of wool and swan- 
down, upon a smooth, iinpainted, and perfectly 
dry Gr table, 5 feet long, 3 broad, and nearly 
3> in height, which had been placed an hour 
before, in the sunshine, in a large level grass- 
field. The wool, 12 minutes after sunset, was 
found to be 14° colder than the air, and to 
have acquired no w'eight. The swnndown, the 
quantity of which was much greater than that 
of the wool, was at the same time 13° colder 
than the air, and was also w'ithout any ad- 
ditional W'eight. In 20 minutes more, the 
svvandovrn was 14^° colder than the neigh- 
bouring air, and was still without any increase 
of its weight. At the Siitnc time the grass whs 
15° colder than the air four feet above the 
ground. 

Dr. Wells, by a copious indnetion of facts, 
derived from observation and experiment, 
establishes this jiropositiori, that bodies be- 
come, colder than the neighbouring air before 
the.g are dtwed. 'Plie cold therefore which 
Dr. Wilson and IMr. Six conjectured to be the 
elVecl of dew, now appears to be its causf\ 
Blit what makes the teirestrinl surface colder 
than the atmosphere? The radiation or pro- 
jection ol heat into free space. Now the 
researches of Professor Leslie and Count 
Ilumford have demonstrated, that different 
bodies project heat vvitli very different degrees 
of force. 

Ill Ihe operation of this principle, therefore, 
conjoined with the power of a concave mirror 
of cloud, or any other awning, to reflect or 
throw down agaii* those caloritio emanations 
which would be dissijMfed in a clear sky, we 
sliall find a solutii.n of tiie most mysterious 

f iheiioiiiciid of dew. Two circimistances niu.st 
lere be cimsidcrcd : — 

1. The exposine of the particular snrGice to 
be dewed, to tlie free aspect of the sky. 

2. 'I'he peculiar radiating power of the sur- 
face. 1. Wliatevcr diminishes the view of the 
sky', as seen tiom the exposed body, obstructs 
the depression of its teinpcrature, and occasions 
the quantity of dew' formed upon it to be less 
than w'mild have occurred, if the exposure to 
Ihe sky had been complete. 

Dr. Wells bent a stici t of pasteboard into 
the .shape of a penthouse, making the angle 
of flexure 91) degrees, and leaving both ends 
open. 'J'liis was placed one evening with its 
ridge ujijM'imost, upon :i gsass j)lat in the di- 
tet lifui of the wind, as Weil as this coaid be 
asceit.tinecl. lie tlien laid 10 grains of white, 
nnd moderately tine wool, not artificially dried, 
on the middle part of tliat spot of the grass 
which was .sheltered by the roof, and the same 
quantity on another pait of the grass-plat, inlly 
exposed to the sky. In the morning the shel- 
teicd wool was found to have increased in 
weight only 2 grtiiiis, but that which had been 
exposed to the sky 16 grains, lie varied the 
experiment on the same nigfd, by placing up- 
right on the grass-jijat a hollow cylinder of 
baked clay, 1 foot diameter, and 2^ feet high. 
Oil the grass round Ihe outer edge of the cy- 
linder, wtro liid JO grains of wool, which in 
this rituation, a.s there was not the least wind 
would have received as much rain as a like 
quantity of wool fully exposed to the sky. But 
the quantity of iiiuisture acquired by the wool 
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partially screened by the cylinder from the 
aspjtci of the sky, was only about 2 grains, 
while that acquired by the same quantity fully 
eiposed, was 16 grains. Repose of a body 
seems necessary to its acquiring 'its utuicst 
coolness, and a full deposite of dew. Gravel 
walks and pavements project heat, and ac- 
quire dew, less readily lliau a grassy surface. 
Hence wool placed on tlie farmer has its tem- 
perature less depressed than on the latter, and 
therefore is less bedewed. Nor does the wool 
here attract moisture by capillary action on 
the grass, for the same elfect happens if it 
be placed in a saucer. Nor is it bv hydro- 
metric attraction ; for in a cloudy iiiglit, wool 
placed on an elevated board acquired scarcely 
any increase of weight. 

if wool be insulated a few feet from the 

round on a bad conductor of heat, a.t' a 

oard, it will become still colder than when 
in contact with the earth, and acquire fully 
more dew than on the grass. Glass projects 
beat rapidly, and is as rapidly coated with 
dew. But bright metals attract dew much 
less powerfully than other bodies. If we^ coat 
a piece of glass, partially, with bright tin-foil, 
or silver leaf, tl^e uncovered portion of the 
glass quickly becomes cold by radiation, on 
exposure to a clear norturnal sky, and ac- 
quires moisture; which, beginning on those 
parts most remote from the metal, gradually 
approaches it. Gold, silver, copper, and tin, 
bad radiators of heat, and excellent Conductors, 
acquire dew with greater dilTiculiy than pla- 
tiua, which is a more imperfect conductor; 
or than lead, zinc, and steel, which are better 
radiators. Hence dew which has foniied upon 
a metal will often disappear, while other sub- 
stances in the neighbourhood remain wet ; and 
a rnetal, purposely moistened, will become 
dry, while neighbouring bodies arc acquiring 
moisture. This repulsion of dew is communi- 
cated by metals to bodies in contact with, or 
mvar them. Wool laid on metal acquires less 
dew than wool laid on the contiguous grass. 

When, during n cl.?ar and still night, dif- 
ferent thermometers, placed in dilfereiit si- 
tuations, were examined at the same time, 
those which were situated nhere most dew 
was formed, were always found to be the 
lowest. On dewy nights the temperature of 
the earth, half an looh or an incii beneath the 
surface, is always found much warmer than 
the glass upon it, or the air above it. 1’lie 
differences on five such nights, were fn in 12 to 
16 degrees. '* 

In making experiments with thormouu ters, 
it is necessary to coat their hiillis with silver 
or gold leaf, otherwise the glassy surface in- 
dicates a lower temperature than that of the 
air, or the metallic plate it touches. Insulated 
bodies, or prominent points, are sooner co- 
vered with noar-frost and dew than others; 
because the equilibrium of their temperature 
is more difficult to be restored. As aerial 
stillness is necessary to the cooling effect of 
radiation, we can understand why the hurtful 
effects of cold, heavy fogs, and dews, occur 
chiefly in hollow and confined places, and less 
frequently on hills. ^ In like manner, the leaves 
of trees often remain tjh-y throughout the night, 
while the blades of grass are covered w'ith dew. 

No direct etperimepfs can be made to as- 
certain the manner in which clouds prevent 


or lessen the appearance of a cold at night, 
upon the surtace of the earth, greater than 
that of the atmosphere. But it may be con- 
cluded from the preceding observations, that 
they proifuce this effect almost entirely by 
radiating heat to the earth, in return for that 
which they intercept in its progress from the 
earth towards the heavens. The heat exiri- 
cated by the condensation of transparent va- 
pour into cloud must soon be dissipated ; 
whereas, the effect of greatly lessening, or 
preventing altogether, the appearance of a 
greater cold on the earth than that of the air, 
will be produced by a cloudy sky during the 
whole of H long night. . 

We can thus explain, in a more satisfactory 
manner than has usually been done, the sudden 
warmth that is felt in winter, when a fleece 
of clouds supervenes in clear frosty weather. 
Chemists ascribed this sudden and powerful 
change to the disengagement of the latent heat 
of the condensed vapours; but Dr. Wells's 
thermometric observations on the sudden alter- 
nations of temperature by cloud and clearness, 
render that opinion untenable. We find tiie 
atmosphere itself, indeed, at moderate ele- 
vations, of pretty uniform temperature, while 
bodies at the surface of the ground suffer great 
variations in thair temperature. This single 
fact is fatal to the liyputliesis derived from the 
doctrines of latent heat — “ I had often,” says 
Dr. Wells, “ smiled, in the pride of half know- 
ledge, at the means frequently employed by 
gardeners to protect tender plants from cold, 
as it appearecl to me impossitle that a thin mat, 
or any such flimsy substance, could prevent 
them from attaining the temperature of the 
atmosphere, by which alone [ thought them 
liable to be injured. But when I had learned, 
that bodies on the surface of the<eartli become, 
during a still and serene night, colder than the 
atmosphere, by radiating their heat to the 
'heavens, I perceived immediately a just reason 
for the practice which I had before deemed 
useless. Being desirous, however, of acquiring 
some precise informati^ on ibis subject, 1 
fixed, perpendicularly, in the earth ol a grass- 
plat, lour small sticLs, and over their upper 
extremities, which were six inches abov'e the 
grass, and formed the corners of a square 
whose sides were two feet long, I drew tightly 
n very thin cambric handkerchief. In thi.s dis- 
position ol tilings, therelbre, nothing existed 
Lo prevent the free passage of air from the 
exposed grass to that which vv;is sheltered, 
except the four small sticks, and there was no 
St.' ‘Stance to radiate downwards to the latter 
grass, except the cambric handkerchief.” « 

The sheltered grass, however, was found 
nearly of the same temperature as the air, 
while tlie unsheltered was 5^ or more colder. 
One night the lully <'xposed grass was IP 
colder than the air; but the sheltered grass 
was only 3^ colder. Hence we see the power 
of a very' slight awning, to avert or lessen the 
injurious coldness of ih.e ground. To have the 
fail advantage of such protection from the 
chill aspect of the sky, the covering should 
not touch the subjacent bodies. Garden walls 
act partly on the same principle. Snow seteeus 
plants from this chilling radiation. 

From Ibis rapicl emission of heat from the 
surface of the ground, we can now e xplain the 
formation of ice during the night in Bengal, 
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while tlie temperature of the air is above 32^. 
The nights most favourable for this effect, pre 
those which are the calmest and most serene, 
and on which the. air is so dry as to deposit 
little dew a Her midnight. Clouds aftd frequent 
changes of wind are certain preventives of 
congelatlou. Three hundred persons are em- 
plo^d in this operation at one place. The 
enclosures formed on the ground are four or 
five feet wide, and have walls only four inches 
high. In these enclosures, previously bedded 
with drjf straw, broad, shallow, unglazed 
earthen pans are set, containing unboiled putnp- 
ivater. Wind, which so greatly promotes 
evaporation, prevents the freezing altogether, 
and dew forms in a greater or Ifiss degree 
during the whole of the nights most productive 
of ice. If evaporation were concerned in the 
congelation, wetting the straw would promote 
it. Moist straw both conducts heat and raises 
vapour from the ground, so as to obstruct the 
congelation. 

To dew succeed various definite aggregates 
under the name of cloud. Out of the latter 
are formed rain, snow, and hail, by which the 
product of evaporation is finally restored to 
the earth. The excess for any given time, of 
the falling water over that which is evaporated, 
passes on' by the springs and rivers to that 
grand reservoir which forms the ^r greater 
})art of the surface of tlie globtl|p^racts of 
forest, especially if nioimtainous, invite the 
rain, and protect the springs ; while the accu- 
mulated heat on cultivated plains often causes 
the clouds to pass over them, or to be dissipated. 

The quantity of rain taken at an annual mean, 
is the greatest at the equator, and it decreases 
gradually to the pules; but there are fewer 
days of rain there, the number of which in- 
crease in proportion to the distance from it 
From north latitude 12 deg. to 4.3 deg. tlie mean 
number of rainy days is 78; from 43 deg. to 46 
deg. the mean number is 103 ; from 46 deg. to 
60 deg. 134 : and from 61 deg. to 60 deg. 161. 
Winter often produces a greater number of 
rainy days than summer, though the quantity 
of rain is more considerable in the latter than 
in the former season. Mountainous districts 
are subject to great falls of rains, among the 
Andes particularly, it ruins almost incessantly * 
while the flat country of Egypt is consumed 
by endless drought. The ram-giiage nfl'ords 
reason to suppose, that a greater quaiilKy of 
rain tails in the lower strata of the atmosphere 
than in those above, which may be accounted 
for by the drops attracting vapour in their near 
approach to the earth. Mr. Copland, of Dum- 
fries, bus however discovered the rain col- 
lected in the lower guage was greatest when it 
continued falling for some time, and that the 
greatest quantity was collected in the higher 
during short rains, or at the conclusion of 
lengthened ones. 

As rain is known to fall at all hours of the 
day and night, and at every season of the year, 
it IS apparent that it is caused by operations 
which prevail eternally, and without defined^ 
interruption. The meiin unniial quantity of 
ruin for the whole globe has been calculated 
to be about 34 inches. The superficif s of th^ 
globe consists of 170,981,012 square miles, or 
686,401 ,498, 171 ,-17.6,200 s^are inches ; the 
quantity nf rain, therefore, falling annually, 
will amount to 23,3.37,650,812,030,156,800 cu- 


bic inches, or somewhat more, than 91/51 
cubic miles of water. Inhere i^re ^,746.263 
square miles of dry land on the globe ; conse- 
quently the annual amount of the quantity of 
rain descending upon it will be 30,960 cubic 
miles. The sea is supposed to receive 1.3,1^ 
cubic miles of water, which flow into it an- 
nually ; therefore it must supply an e^oal quan- 
tity by evaporation. Mr. Dalton estimates the 
quantity of rain falling in England at 31 inches. 

Snow is formed by a process of rejpilar 
crystallization among the minute frozen particles 
of water floating in the air. Previous to and 
during the fall of snow in quantity, the tempe- 
rature continues about 32 deg. It should seem 
that the evolution of the constituent caloric of 
the water produces the same eflfect wheii ice is 
formed in the atmosphere, as when it is formed 
inswater. The striictnre of a crystal of snow 
demonstrates that a drop of rain is also formed 
by the union of a great number of smaller drops. 
When these come together in the act of freez- 
ing, and suddenly, they form a nucleus of 
white spongy ice, which, by its extreme cold- 
ness, become incrusted with clear ice from the 
water it collects in its descent, constitutes hail 
as we usually sec it Sometime.., however, the 
nucleus falls unincriisted, which is a prognostic 
6f sharp frosts. Hail has been likewise ob- 
served perfectly transparent, and having the 
form of an oblate spheroid, showing that it 
consisted of drops which had been frozen 
entire in falling with a rotatory motion. 

The forms assumed by the suspended water 
in the interval between the first precipation 
and the descent of rain, aflurd a copious field 
of observation. These are not, as might be 
hastily siqiposed, the .spurt of winds, changing 
with e\eiy inovemcut of the containing me- 
dium. Indeed the atmosphere, at the height 
where tlie clouds usually appear, is undisturbed 
by the various obstacles which throw it into con- 
tending streams and eddies near the surface of 
tlie earth, and flows in a more direct and even 
current. Accordingly, the particles of water 
which it contains arc allowed to assume a 
certain arrangement; and constitute a form, 
which is often eqiially w'ell defined at a distance 
with that of solid.s, although, were we to pene- 
trate it, wc should perceive only the grey mist 
As this most interesting iiart of tlie subject 
has been already treated ot under the article 
cloudy we shall not here repeat it, but refer 
the reader to tliat article, in which he will find 
a description of the various modifications of 
susuended vapour exhibited in plate XXXIII. 

Among the more modern works on the sub- 
ject of meteorology, tiie best that has come 
under our notice is that of Mr. Daniell, who 
sums up the lending facts of the science in the 
following propositions. 

1. The mean height of the barometer at the 
level of the sea is the same in every part of 
the globe. 

2. The barometer constantly descends in ii 
geometrical progression, for equal ascents in 
the atmosphere subject to a correction for the 
decreasing temperature of the elevation. 

3. The mean temperature of the eartb*a sur- 
face increases gradualiy from the poles to the 
equator. 

4 The mean temperature ‘of tiie atmosphere 
decreases from below upwards in a regular 
gradation. 



MET 


492 


MET 


The fact is sufliciently establislied by nu- 
merous ohservatiuiis. Mr. Dalton was the first 
to demonstrate the natural equilibrium of heat 
in an atmosphere, is when an atom of air, in 
the same perpendicular column, is possessed 
of the same quantity of heat, and consequently 
that an equilibrium results when tJie tempera- 
ture gradually diminishes in ascending. This 
the natural consequence of the increased 

r, . 1..-* 
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but very slightly affected by the annual or 
diurnal fluctuations of temperature. 

G. 'I'he barometer in the higher regions of the 
afinosphen' is greatly affected by the annual 
and diurnal Guetiiafions of temperafiire. 

This observation is easily coiiHrmed in yi- 
rious ways, but it is sufficient to refer for its 
correctness to those valuable registers which 
are siinultiineously kept at (xcneva and the 
summit of Mount St. Dcrnard. 

7. 'I’he heating and cooling of the atmosphere 
by the changes of day and night, take place 
e(|nally tlironghoat its mass. Tiiis is fully 

•eslahlihlicd hy the same serit's of observations. 

8. Till* a\eragt quantity of va|)our in the 
atmosphere <le( n-ases fiom lielovv upwards, and 
from the equator to tin* p(»les. This conse- 
quence is obviously liirivable fiom the pre- 
ctding laws of ti'mpcintnre, and is moreover 
amply confirmed by experiineiit. 

1). The condensation of ehistlc vapour into 
cloud raises the temperature of the air. 

Jn ronflrination of this theorefiral and prac- 
tical conclusion, the observatiun of M. Do Luc 
may be adduced. 

Id. Anoflier lemarkable phenoincRon is, that 
flare exists a general tendency in the wind to 
hloiv from north to Crist, and s.iiith-east to- 
wards tlie equator in latitudes below 3(P. 

11. While the trade wind blows upon the 
surface of the earth, a eiirrerit flows in the 
eonfraiy direction at a great elevation in tlie 
atmosphere 

This necessary consequence of the theory of 
the trade-vvinils, rested for a long time upon 
theoretical conclusions only; the (luption, 
howexcr, of tlie volcano in the Island of St. 
Vinicnt, in the year placed the fact be- 

yond dispute. Tiie Islanrl of Iknbadoes is 
sitiiaterl considerably to the ea^l of St. Vincent, 
and between the two the trade wind conti- 
...,ally hiows, and v''ith such foice that it is 
with considerahle diiruailty, and only !>' mak- 
ing a -ery long circuit Uiat a ship can sail from 
the latter to the foriner; notwitiistaiiding thi.s, 
during tiie • nipt ion at St. Viu^'ent, dense clouds 
were lorrned at a great height in the atmosphere 
above Uarbadoes, and a vast profinsion ol ashes 
fell upon the Island. This apparent tran.s- 
portal m.. t)f matter against the wind caii.sed 
ihe utmost astonishment uniongst the inhabi- 
tants, and the certainty of the fact cannot but 
be considered as of the utmost interest to the 
si ience <»f meteorology. 

12 The mean height of the barometer is not 
ellecled by the trade winds. 

Tins is a proof that the quantity of air which 
p.asses below from tl^j# poles to the equator, 
must be exactly balancecf hy an equal quantity 
flowing above in the opposite direction. 

ilk lietweeu tbc latitudes 30^ and 40^, both 


in the noriliern and southern heniisphereSf 
westerly winds prevail, 

14. The western coasts of the extratropical 
continents have a much higher nieuii tempera- 
tine than tlic eastern coasts. 

'lliis difference is extremely striking between 
the western coast of North Atnerica, ai|d the 
opposite eastern coast of Asia. It is explained 
by the heat evolved in the condensation of 

1. i* - xl. C _ _ .1* xl . I 


mat It arrives upon tlie eastern coasts is ex- 
tremely dry ; as it moves onwards it hears be- 
fore it the humid atmosphere of the interme- 
diate seas, and arrives upon the opposite 
shores in a state of satnratiun. Dreat part of 
the vapour is (here at once precipitated, and 
the temperiitiiie of the climate raised hy the 
evolution of its latent lii'at. 

1.0. A wind generally sets from the sea to 
the kind during the day, and from the land to 
the sea during tiie night, especially in hot cli- 
iiintes. 

The land and .sea breezes arc amongst the 
most constant of the ])heuniiiena of the incoii- 
.staiif .subject with which vv^e are occupied ; the 
land heconie.s much more heated by the action 
of the sun's rays than tin* adjacent water ; and 
the iiicuri|||fe|lt atinusphere is proportionahly 
rarelled : rtnriiig the fl.iy tlierefore the dense 
air of the ocean rushes to displace that of the 
land ; at night, on the contrary, the deep water 
cools iiiiich more slowly than the land, and the 
rev'erse action takes place a.s these changes 
proceed grailually. The height of the barometer 
is not affected by them. 

IG. 'I'he trade winds in the neighbourhood 
of tlie westeiii i.oasts of the large continents in 
their course have their diri'cdon changed. 

This is an clfet't of the same nature as that 
of the land and sea breezes. Those parts of 
Africa and America, which lie between the 
tropics, become intensely lieuted by the action 
of a veitical sun: the eohiiims of the atmo- 
sphere which rest upon tlieiii iniist tlierefore 
be highly rarefied, and the more temperate air 
of the surrounding seas will press upon them. 
This iniliience is so decided ns to overcome 
file tendency of the east wind ; and on the 
•.ve.stcrn coasts of liuth continents a wind from 
ihe west prevails. 'I'his is again an instance 
Ol it complete perpendicular change from a prr- 
iiiaiicni cause, “ •! the total pressure is uii- 
iitlecti'd. 

Of the same nature are the monsoons of the 
Iiu.;.(ii Ocean and other periodical winds: they 
arc occasioned hy u particular distribution of 
land and water, ai fed iqion by the periodical 
changi.. of ihe sun's declination. While the 
siiii is vertical to the phees where they ocCiir, 
the land becomes heated, and the air expand- 
ed, and the wind flows towards the coasts as 
the sun retires towards ihe opposite point of 
its course ; the land cools faster than the sur- 
rounding seas, and (lie course of the wind is 
westward, the simplest way of rerarding the 
81111*8 motion in declination, ns anecting tho 
teiriperutnre of the various latitudes, is (o sup- 
pose a motion of (he whole svstem; by which 
the line of gieatesLlieat, and the two points of 
greatest cold, inaintaining their relative distan- 
ces, vibrate on either side of the carth*o equiu 
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tor and poles. * INone of these changes affect 
the bai-ometer. • 

17. Rain seldom occurs in the constant trade 

Mrinds, but abundantly and constantly in the 
adinining latitudes. * 

Between the tropics the elasticity of the 
aqueous vapour reaches its maximum amount, 
and within these limits only, rises to any ex- 
tent into the upper current of the atmosphere. 
Its own force, which is laterally exerted, is as- 
sisted bv the equatorial wind, and it flows to 
the north and south as fast as it rises within the 
zone, no accumulation can therefore be form- 
ed, and the temperature being remarkably 
steady, seldom varying more tlian two or three 
degrees, precipitation can but seldom occur. 

The coiitineiitul narts, however, of the same 
regions being liable to greatiT vicissitudes of 
heat, are subject to rainy seasons, wliieli are 
periodical, like tlie monsoons of the same cli- 
mates, and are governed as they are by the pro- 
gress of the sun in declination. 'I'he conden- 
sation, while it lasts, is in nroportion to the 
density of the vapours, and fs violent beyond 
any thing that is known in temperate climates. 
Tlie alternate seasons of line weather are dis- 
tinguished hy cloudless skies and perfect sere- 
nity. 'I’he extra tropical latitiules, on the con- 
trary, beyond tlie iMiimds of the trade w'iiids, 
are at all times exposed to great precipitations ; 
the vajiour in its course is subjected to % rapid- 
ly dcci easing tcnqieraturc, and tlie condensa- 
tion is fed by a constant supply. We an* thus 
led to the cnnsideratiuii of a temperate zone 
and a variable climate. 

18. Between the tropics the tliicl nations of 
the barometer do not much (‘xceed ^ of an 
inch, while beyond this sjiacc they reach to 
three inclu's. 

19. In the temperate c limales the rains and 
the winds are \arial)le. 

20. As we advaiiei towards the polar re- 
gions we find the irregii]arili(?s of the wind 
increased, ami .storms and ealms repeatedly 
alternate, wdtliont warning or progression. 

The extremes of lieal amf cold will some- 
tinies prevail williin a very limited compass ; 
and forcible winds will blow in one place, 
when ot the distance of a I’ew leagues gentle 
breeze.s prevail. .Ships within the circle of 
the horizon may be seen enduring eveiy ta- 
riety of W'ind and weather at' the .same nio- 
irient ; some under close reefed top-sails la- 
bouring under (he force of a storm ; .some 
becalmed, and to.ssing about by the violence of 
the waves, and others piving under gentle 
breezes, from quarters as diverse as the car- 
dinal points. The fluctuations of the baro- 
meter are also gicat and sudden, proving that 
theory would have induced us to com hide 
that tlie irregularities of these regions extend 
to the higher strata of the atmosphere. 

21. In tile extra tropical climates a fall in 
the barometer nlino.st always precedes a fail 
of rain, and indicates an uccelerutinii or 
cliaiige of the aerial currents. 

22. Barometers situated at great dl.stances 
from each other often rise and full together 
with great regularity. 

23. More than two currents may often be 
traced in the atmosphere at one lime by the 
motions of the clomls, &c. • 

24. 'i'he tbrae of the winds does not always 
decrease as the elevation increases, but. 


on the contrary, is often found to ailment ra- 
pidly. 

25. I'he variations of the barometer ars 
Ipss in high situations than in those at the level 
of the sea. 

26. In (4reat Britain, upon an average ofUen 
years, westerly w inds exceed the easterly in 
the proportion of 225 to 140. 

Of iJiose from the east the northerly exceed 
the southerly in the proportion of about 74 to 
54 ; leaving’ hut a very .small proportion indeed 
which blow' from the most irregular point, viz. 
the .south' east. 

27. Upon the same average the northerly 
winds are to (lie southerly, 192 to 173. 

28. Nortlieily w'inds almost invariably rni.se 
the hnroiiicier, wliilc southerly as constantly 
dejiress it. 

i29. The most permanent rains of this cli- 
mate come from the southerly regions. 

39. The mean height of the barometer 
varus Imt little with the chungis of the sea- 
sons. 

31. '^riie ela.slicity of the nqueons ■ vnimur 
doe.s not decrease gradually ns we ascend in 
the atrnosplu'i'e, in iinqiurtioii to the gradual 
decrease of the temperature ami density of air ■ 
but the dew' point remain.s stationary to great 
4h‘ights, and then suddenly falls to a large 
amount. 

32. The tension of vapour given of in the 
process of evaporation is determined, not by 
tlie temperaliire of (he evap3rating surface, 
but by the elasticity of the aqueous atmo.splicrc 
already exi. sting. 

33. Tlie apparent permanency and stationary 
aspect of a cloud is often an optical decep- 
tion arising from the .solution of moisture on 
one side oi’ a given point, as it is precipitated 
on the otlier. 

3k 'J'lie quantity of vapour in the atmo- 
sphere, in the dilferent .seiwoiis of the year 
(measured on the surface <if the earlli, and 
near the level of the .sea,) follows the progress 
of the mean temperature. 

35. The pre.s.siiieof the aqueous atmosphere, 
separated from that ot the aerial, generally 
exiiihits directly opposite changes to the latter. 

3(i. (iieut falls of the, barometer are gene- 
rally accijnipaiiied by a temperature above the 
mean for the season, and gieat rises hy one 
below the same. 'J'iiat the difleroiil phases 
of the moon have some connexion willi changes 
ill the atmosphere, is an opinion so universal 
find popular as to be on tlnil account alone en- 
titled to atfentioi). Na obseivation is more 
general, mid on mi occasion perhaps i.stlie al- 
manac so frequently consulted as in lonniiig 
conjectiire.s upon the slate of the weather. 
The common remark, liowevc'r, gfu s no further 
than that changes from wet to dry, and fiom 
dry to wet, generally happen at the changes 
ot the moon. When to this result of universal 
experience we add the philu.5opliicaI reasons 
for the existenev' of tides in the aerial ocean, 
\vc cannot doubt that such a connexion exi.sts. 
The subject however^ is involved in niiicli ob- 
scurity. 

Tins article having already become too pro- 
tracted we ciiiinut enter on any descrijption of 
(lie instruments u.sed iii (he science of iiifteo- 
rology; we shall therefore -.simply mention the 
most essential of these, some of which will 
be found described in other parts of tliis work 



MIC 


494 


MID 


The changes to ^vhich the atmosphere is 
most sabject are its temperature^ ivetynt, 
twre, and electricity ; niid the instruments by 
vhich fliese are respectively measured are the 
thermometer, barometer, hygrotneter, and 
eketrometer. The result of these changes is 
in some cases tctW, and in others rain or 
snow, v^hich have also been subjected to niea< 
■aretnent ; the intensity of tlie former by 
anemometer, and the quantity of the latter by 
% pluviometer, or rain-guage. It may be 
proper to observe that these instruments slioiild 
be of the very best construction, otherwise the 
results of observations made with them can- 
not be depended on. 

METHOD, in logic, &c. the arrangement 
of our ideas. in siicli a regular order, that their 
mutual connection and dependence may be 
readilv comprcliended. 

METHODISTS. The term Methodist was 
first given to Themison, the founder of a sect 
of physicians at Rome, which flourished about 
three hundred years, and had some of the 
greatest physicians of (he age among its 
members. 

In the seventeenth century there sprung 
up a now species of polemic doctors, w'ho 
were denominated Methodists, and distin- 
guished^ themselves by their zeal and dexi 
terity in defending the church of Rome 
against the attacks of the Protestants. This 
sect is now no more; and the ajtpellation is 
made to designate the followers of the late 
Messrs. John and Charles Wesley, and the 
societies founded by the Rev. George White- 
field. They are divided into Wliiteficldian 
and Wesleyan Methodists. The members of 
the former division embrace the doctrines of 
Calvin ; the latter, os far as relates to free-will, 
are Arniinians. 

METONYMY, in rhetoric, is a trope in 
which one name is put for another, on account 
of the near relation there is between them. 
By tins trope any of the most significant cir- 
cumstances of a thing are put for the thing 
itself. See Rhetoiiic. 

METOPE. See ARCHITECTURE. 

METRE, in poetry. See Hexameter, 
Pentameter, 8cc. 

MEZEREON. Se.? Daphne. 

MEZZOl’INTO. See Engraving. 

MIASMA, among phyaicians, denotes flie 
contagions effluvia of pestilential diseases, 
whereby they are communicated to people at 
n distance 

MICA. This atom forms an essential part 
of many mountains, and has b«‘en long known 
under tlie names of glacies Maries, and Mps- 
jcovy glass. It consists of a great number 
of thin laminie adhering to each otlier, some- 
times of a very large size. Specimens have 
been found in Siberia nearly 2^ yarrls square. 

Its texture is foliated. It- fragments flat 
The lamells flexible, and somewnat elastic. 
Very tough. Often absorbs water. Specific 
gravity from 2.6546 to 2.9342. Feels smooth, 
but not greasy. Powder feels greasy. Co- 
lour, when purest, silver white or grey ; but 
it. occurs also yellow, greenish^ reddish- 
brown, and blacl. is fusible by the 

blowpiiie into a whiiw, grey, green, or black 
enamel; and this last is attracted by the 
magnet. 


Mica has long been employed as a substi- 
tiib) for glass. A great quantity of it is said 
to be used in the Russian marine for panes to 
the cabin-windows of ships. It is also used in 
our navy for lanthenis, for the use of the pow- 
der-rooms, 

Micrometer. An astronomical machine, 
which, by means of a screw serves to mea- 
sure extremely small distances in the hea- 
vens, &c. and that to a great degree of accuracy. 

The micrometer consists of a gmduafed 
circle, plate XXVI, fig 7, of a screw q o, 
and its index qr. The threads of the screw 
are such, that 50 make the length of one 
inch exactly. When it is to be used, the 
point 0 is set to the side of the part to be 
measured, and then the index is turned abimt 
with the finger, till the eye perceives the 
point has just passed over tlie diameter of 
that part ; then the number of turns, and 
parts of a turn, shewn by_ the graduated cir- 
cle, will give the dimensions in parts of an 
inch, as we shpll show by tlie following ex- 
ample : Suppose it is required to measure the 
diameter of a human hair, and I observe the 
index is turned just once round while the 
point 0 passes over it; then it is plain the 
diameter of the hair in tlie image is .Uh of 

an inch. Now if the niicrosrope, 1 j) E F, 
de f, magnifies 6 times, or tiiakes the image 
6 timers larger in diameter tliau^ the object, ' 
then is the diameter of the hair itself hut 

Ith of -i. that is, but J_(b, part of an inch, 
f Sb" lliio ' ‘ 

Also it is to be observed, that as (here are 
ten large divisions, and twenty sinafl one.s, 
on the micrometer plate, so each of those 

small divisions is the i.th of l.th, or the 
20 50 

^fh part of an inch. Tlierefore, if, in 

measuring any part qf an object, you observe 
how mazjy of tnese smaller division.s are pass- 
ed over by the index, you will have so many 
thousandth parts of an inch for the measure 
rcatiired. 

There have been micrometers contrived by 
various persons. We shall describe one in- 
vented by Mr. Cavallo, which consists of a 
small semitransparent scale or slip of mother- 
of-pearl, about the 20th part of an inch broad, 
ond of the thickness of common writing paper, 
it is divided into a number of equal parts by 
m^ans of parallel lines. The micrometer is 
situated within tlie tube, at the focus of fiie 
eye-lens of the telescope, where the image of 
the object is formed, and with its divided edge 
pa.^sing through the centre of the field of view. 
Jt is to be fixed upon the diaphragm, wlpch 
generally stands within tlie tube at llie focal 
distance of the eye-lens. 

By lottking tlirongh the telescope, the image 
of the object and the micrometer wilt appear 
to coincide; hence the observer may easily 
see how many divisions of the latter measure 
(he lengtli or breadth of thb former ; and 
knowing the value of the divisions of the mi- 
crometer, he may easily determine the angle 
which is subtended by the object 
MICROSCOPE. See Optics. 
MIDWIFERY, in the restricted sense of 
the word, is the art of assisting women in 
childbirtli. It is generally, however made to 
comprehend' the management of women, both 
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previonn to, and some time after, delivcir; 
as well as the treatment of the infant in its 
earlv state * 

The nature of this subject is such that no 
abridgment of it could convey an adequate idea 
of it, particularly without plates ; and as we 
do not expect that the experMncea accoitcheur 
will open onr little volume for the purpose 
of obtaining information, we should deem it 
worse then a waste of time to gratify tlie idle 
curiosity of such us have no real use for in- 
formation on a subject of such extreme delicacy. 

MIGRATION, of birds. It has been ge- 
nerally believed, that many different kinds of 
birds annually pass from one country to ano- 
ther, and spend the summer or the winter 
where it is most agreeable to them : and that 
even the birds of our own island will seek 
the most distant southern regions of Africa, 
when directed by a peculiar instinct to leave 
their own country. It has long been an 
opinion prettv ^^enerully received, that swal- 
lows reside dunng the winter season in the 
warm southern regions ; and*Mr. Adamson 
particularly relates his having seen them at 
Senegal, when they were obliged to leave this 
coiintiy. But besides the swallow, Mr. Pen- 
nant enumerates many other birds which mi- 
grate from Britain at dilferent times of the 
year, and are then to be found in other coun- 
tries i after which they again leave these coun- 
tries, and return to Britain. 

Tliese are the hooded crow, the cuckoo, the 
wryneck, the hoopoe, grouse, ring-doves, tur- 
tle-doves, the stare, thrushes, chatterers, gros- 
beaks, buntings, finches, larks, fiy-ca tellers, 
wagtails, warblers, nightingales, black-caps, 
willow-wrens, white-ears, w hite-throats, goat- 
suckers, several kinds of water-fowl, such as 
herons, curlews, snipes, sandpipers, plovers, 
oyster-catchers, rails, phalaropea, grebes, avo- 
sels, auks, divers, tern, petrels, mergansers, se- 
veral species of ducks, and corvorants. 

MILE, a meaNiire of length or distance, 
containing eight furlongs. 

The English, statute-mile is four-score chains, 
or 1760 yards ; that is 6280 feet. See Chain, 
Yard, and Foot. 

The following is a list of the itinerary mea- 
sures of some oi the principal European nations 
in English yards. 

Kngiith Yards. 


Arabian Mile 2148 

Bohemian Mile 10137 

Chinese Lis 629 

Danish Mile 8244 

Dutch Mile 6396 

English Mile 1760 

Flemish Mile 6869 

German Miles, long 10126 

German Miles, short 6859 

Hamburg Mile 8244 

Irish Mile 3038 

Italian Mde 2025 

Oldenburgh Mile 10820 

Portuguese Legoas 6760 

Prussian Miles 8468 

Russian Versts 1 167 

Scotch Miles 1984 

Spanish Leguas, common 7416 

Spanish Legnns, legal 4635 

Inrkey Berries. 1826 

W estphalian Miles. 12151 


MILIARY FEVER, a malignant fever, so 
called from the eruption of certain, pustules re- 
sembling millet-seeds. See Mkdi^ihe. 

MILIUM, MILLET, a nniis of the digy- 
nia order, in the triandria class of plants ; and 
in the natural method ranking under the 4th 
order, gramina. The calyx is bivalved and 
unifloroiis ; the corolla is very sliort : the stig- 
mata pencil-like. There are 12 species, of 
which the most remarkable is the ell'usum, or 
common millet. 

MILK, is E fluid secreted by the femule of 
all those animals denominated mammalia, and 
intended evidently for the nourishment of her 
offspring. 

'J'be milk of everjr animal has certain pe- 
culiarities which distingiiishit fiom every oilier 
milk. But the animal whose milk ia most 
iiiaijp nse of by men as an article of food, and 
with which, consequently, we are best ac- 
quainted, is the cow. Chemists, therefore, 
have made choice of cows' milk tor their ex- 
periments. 

Milk is an opaque Paid, of a w'hite colour, 
a slight peculiar smell, and a plea.sant sw'eet 
ish taste. When newly drawn from the cow, 
it lia.s a taste very different form that which 
it acquii'es after it has been kept fur some hours. 

•When milk is allowed to rnnaiii at rest, it 
separates into a thick white fluid, called cream, 
which collects on the surface, and tlic fluid 
beneath which is more watery. The quantity 
of cream obta^d from milk, and the time it 
requires to separate, vary according to 
the nature of the milk, and the ' tem- 
perature of the atmosphere. When the 
milk is allowed to sUiid after the spon- 
taneous separation of the cream, it first be- 
comes acescent, and then coagulates. When 
the coagiiluin is pressed gently, a serous fluid 
is forced out, and the remainder is the imseoiis 
part or pure cheese. Butter and cheese are 
obtainedf artiflcially : the former byr the opera- 
tion of churning, and the milk which remains 
atler the butter has been separated, or, as it is 
called thcbiitter-milk, has all the properties of 
milk from which the cream has been separat- 
ed. Cheese is obtained by the addition of ren- 
net to the milk, which ia prepared tiy digesting 
the inner coal of the stomach of young .sucking 
animals, especially that of the calf. The qua- 
lify of cheese depends upon the quantity of 
cream remaining in the milk. The be.st cheese 
is oi4ainc'd by coagulating the milk at the 
temperature of 100°, and expressing the whey 
slowly Hud gradually, withput breaking down 
th<< curd. Whey expressed from coaj^nlated 
milk, if boiled, and the whole curd precipitated 
becomes transiKirant and colourless. By slow 
evaporation it deposits crystal of sugar, witli 
some muriate of pot-asli, muriate of soda, 
and phosphate of lime. The liquid which re- 
mains afler the separation of tlie salts, is con- 
verted by cooling, into a gelatinous substance 
If whey be kept it becomes sour by the forma- 
tion ot the lactic acid, and it is to this that the 
spontaneous coagulation of milk is owing. 
Milk may, affer it is ifbur, be fermented, and 
it will yield a vinous intoxicating liquor. Milk 
is likewise susceptible of the acetous fermenta- 
tion. The constituent parts which enter into 
the composition of milk, are water, oil, curd, 
gelatine, sugar of milk, muriate of soda, mu- 
riate of potash, phosphate of lime, and sulphur 
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T)ie milk of diiTerent animals, is composod 
uf nearly tke same substances ; but tlie pro- 
^rtions vary so much, as to give them very dif- 
ferent properties. Every kind of milk pro- 
duces cream. In that of the cow it is copious, 
thick, and yellow. In woinun’s milk the quan- 
tity is small, and it is white and more limiid. 
Goat’s milk pi^udnces abuinlarice, and Jt is 
tliicker and whiter than that from I he cow. Ewe*s_ 
milk produces as iiiiirh as (hat ol the cow, and ot 
nearly the same colour. The cn am troiii asses’ 
milk resembles women’s. In mare's milk it is 
very fluid, and similar in colour and consistence 
to good cow's milk before the cream appear.son 
the surface. Diitter obtained from the iniiL of the 
cow dilfers in colour; but has always much consis- 
tency. I’hat from women’s milk is small in quan- 
tity, insipid, and of a paleyellow. 'I’lie butter of 
H.sses’ milk is white, and soft, and disposed to 
be rancid. That from go it's milk is ubmidaiit, 
white, and soft. 1’liat irorn ewe’s milk is 

f ellow and soft: tliat from mare’s milk has 
ittle consistence, and is readily decomposed. 
The caseous part of milk vanes in ditfereiit 
ariinmls. That from the milk of the cow is 
bulky, and retains mm h serum. That from 
women’s milk is small in (I'lantity, has an iiiic- 
tuoiis feel, and but a small portion of whey. 
The curd of asses’ milk is similar to that /if 
women’s, but not iiiicluoiis. Curd Irom the 
milk of the goat is abniidaiit, of a (inner ruii- 
sisteiice than tli.it of the cow, and retains less 
whey. Curd from ew c’s milk i^'at and \ iscid : 
that from mare’s milk is very siiiiil.ir to what 
is obtained from women’s milk, 'riic seiiirn, 
or whey, constitutes a great proportion of the 
milk. That from the milk uf the coW' has a 
greenish cast, and a sweet taste; it contains 
sugar of milk and neutral salts. The whey 
from woman's milk has liKic colour; but con- 
tains much saccharine matter. The whey of 
asses’ milk is colourless, and conlains less 
salts and more sugar than that of the row. 
Whey of the goat is Yellowish, and ruiitaiiis 
very little sugar and saline matter. The latter 
is muriate of lime. The w'hey of ewes' milk 
is always colourless, and contains (lie smallest 
qiianti(y of sugar, and but a small portion of 
muriate and phosphate of lime. That uf mare’s 
milk has little colour, and contains a large 
proportion of saccharine matter, and of saline 
aubstancest 

MILKY- WAY, m astronomy, a broad 
track or path, t'ncoiepassing the whole heavens, 
distinguishable by its white appearaneo, whence 
it obtains its name 

MILL, a machine or engine for grinding 
corn, &.C. of which there are several kinds, 
according to the various methods of applying 
the moving pow’cr ; us wni**r-inills, \^ Ind'iiiills, 
mills worked by horses, Kc. In w'uter-mills, 
the niomeiitum of the water is (he inuviiig 
power ; and the attrition of the two stones in 
grinding is the force to be overcome. Of these 
there aie two kinds, viz. those where the 
force of the water is applied above the wheel, 
and those where it is applied below the wheel ; 
the former being callca o\ ersho?, and the lat- 
ter undershot mills : and to these we may add 
a breast-mill, where the water strikes against 
the middle of the wheel. Corn is ground by 
two mill-stones, pla^d one above the other, 
witlioat touching, 'irae lower, or nether mill- 
elooe, is immoveable ; but the tipper one turns 


upon a spindle. The opposite surfaces of tba 
two stones, which act to grind the corn, are 
dbt plane or flat ; but the upper one is hollow, 
and the under one sweIJs upwards, each of 
them bevig of a conic flgure, whose axis is 
very short in proportion to the diameter of its 
base : tor the upper one, being six feet in 
diameter, is hollowed but about one'^incli at 
its ceii(re ; ami the lower one rises but about 
three-fourths of an inch. These (wo miil-stoneS 
come nearer and nearer towards their circum- 
ference, whereby (he com that (alls irom tlio 
hopper has room to insinuate between them as 
far as two-thirds of the radips, which is the 
place where it begins to be ground, and vvliera 
it makes the greatest resistance that it is ca- 
pable of; the space between the stones being 
in that place but about two-thirds or three- 
fourths of the thickness of a grain of eorm 
But ns (he millers have the tneaii.s of raising 
or sinking the upper stone a li((l(‘, they can 
proportion its distuiK'e from the lower om*, 
according as they would have the flour (nier 
or coarser. The? circular motion ol’ the upper 
mill-stone brings tlie corn out of the hopper by 
jerks, and causes it to recede irom the i eiitre 
towards (he circumd'renre ; where being quite 
reduced to flour, it is thrown out of tin* mill, 
by (lie centrifugal force of tlie .stone, throng', 
a hole provided on purpo.se. Mr. Hineatou lias 
considered (he best methods of coiisiiiKding all 
tli(‘.sc mills from machines and modi Is made on 
piiipose; but, conscious of the iniciiorily of 
models to actual practice, did iio( \en(iin- to 
gi\e his opinion without haxing .seen them 
actually tried, and the truth of his docirmes 
estalili.shed by practice. Having dcsciibed (he 
machines and models used for making hi.s ev- 
perimenis, he observes, that, with reg.ird to 
power, it is most properly measured by the 
raising of a w'eight; or, in other words, if (he 
w'eiglit rai.sed i.s muliiplied by the height to 
winch it can be raised in a gi\cn time, the 
product is the measure of the power raising 
it; and, of coii.scqiiciice, all tliose powers are 
equal w'liose prodiicis made by such inuKipli- 
cation aie equal: for if a iiower can raise 
twice the weight to the same height, or (lie 
same weight to twice the height, in (he .same 
time that another can, the former power will 
he double the latter; but if n power can only 
raise half the weight to double the heigh(, or 
double the weight to halt the h(‘igli(, in the 
.same time that another can, the tw'o powers 
"le equal, 'riirs, however, must be under- 
stood only of a slow and equable motion, with- 
out acceleration or retardation. 

To compute the eflects of water-wheels 
( (Ctly, it is nece.ssary to know, in the*lirst 
place, what is the real velocity of the water 
wliicli impinges on the wheel; 2. The quan- 
tity Ol water expended in a given lime ; and, 

3. ilovv tnucli 'of the power is lost by the 
irictiuii of the riiachinei'Y* 

Mr. Srneaton deteriinued, from a variety of 
experiments, that the mean power of a volume 
of water 1.5 inches in height, gave 8.90 feet of 
velocity in each minute to a wheel on which it 
impinged. The computation of the power to 
produce such an efleqt, allowing the head of 
water to be 105.8 indies, gave 264.7 pounds of 
water deicending in one minute through the 
space of 15 inches : therefore 2647, multiplied 
by 1G|, was equal to 3.970. But as that power 
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?ti round e<|4ial . to nusinff no more thon^ 9375 
poonds to the height of 135 fitches, it wm 
manifest that a maior part of the power waa 
lost ; for the jmaltiplmanon of these Jwo sums 
amounted to no more than 1,966; of course 
the friction was eqnal to ^-ths of the power. 

Mr. I^menton considers tlie above to be the 
maximum single effect of w'ater U|mn an under- 
shot wheel, where the fall is^ 15 inches. The 
remainder of power, it is plain, must be equal 
to that of the velocity of the wheel itself, mill- 
tiplied into the weight of the water, which in 
this case brings the true proportion between 
the power and ^e effect to be as 3,849 to 
1,966; or as 11 to 4. 

Where a wheel revo!veil 86 times in a mi- 
nute, the \ elocity of the water must have been 
eoiial to 86 <%rnmference8 of the wheel ; 
which, according to the dimensions of the 
apparatus used by Mr. Sineaton, was as 86 to 
30, or ns 20 to 7. The greatest load with 
wliirli the wheel would move was 9/6. 60s. ; 
by 12/6. it was entirely atopt. ^rom this we 
nre to conclude, as Mr. Snientori did, that the 
iinptil.se of the wafer i.s more than double what 
our theory states it to he. This he accounts 
for by the wheel being placed in a narrow 
slit; so that the water could not escape but 
by passing with the wheel’s motion; thus giv- 
ing a nniltiplied force. Further, when a 6oat- 
lioard comes in contact with the water, it re- 
ceives n certain chock, which causes the back, 
or upper part of the float- hoard to become 
loaded with a kind of wane, which accumulates 
in consequence of the momentary impediment, 
and eon.sequently adds to the impetus. This 
added force icu.st ever be in pioporiion to the 
depth to which the float-board sinks into the 
stream ; not exceeding its whole de[>th beyond 
the rim, or body, of the wheel to which it is 
aitaclied. 

The following conclusions result from the 
velocities of wheels, as acted upon by diflerent 
lieiglits of water. 1. The head, or altitude, 
being the same, the effect will l>e proportioned 
to the quantity of water expended; or, in 
other words, according to the weight nnd velo- 
city of the impending fluid. 2. The expence 
or quantity of water being the aame, tiie effect 
will he nearly in proportion to the height of the 
head. ,3. The quaulily of water expended be- 
ing the same, (he effect is nearly as tlie square 
of llic velocity. 4. Tlie aperture whence the 
fluid issues being the same, the effect will 
he nearly as (he cube of the velocity. 6. 
The virtiiul head, or that from which we cal- 
culate the power, bears no pro)>ortion to the 
lieod-^'ater; but when the aperture is larger, 
or the velocity of the water less, they approach 
nearer to a coincidence: consequently in the 
large openings of mills and sluices, where 
great quantities of* water are discharged ffom 
moderate areas, the head of water, and (he 
virtual head (determined from the velocity) 
will nearly a^ee, as experience proves. 6. 
l*lic most general ^ proportion between the 
power nnd the effect is as 10 to 3; the extremes 
are 10 to .3, 2, down to 10, 2,8. 7. The pro- 
portion of velocity between the water and the 
wheel is usually as 5 to 2. 8. Although we 
have no certain maximnm of the po^w of a 
wheel; that is, what it will t;ar^, wd no 
more; we may generally consider the limits 
to be, that wheels which work freely with 


15, wiU stop when 20 are toposed to (hsir 
motion Consequently wimn 3 is the elfeot. 
4 will stop the work. ^0 

Mr. Sineaton found, that in undershot-mills, 
when he reduced the number of jHcats^Troin 
24 to 12, the effect was reduced one-half, be- 
Ciiiise the wafer e.scaped between the floats 
without touching them ; but when he added a 
circular sweep of such length, that before one 
float-board quitted it another had entered it, 
he found the former effect nearly restored. 

This mode more particularly applies to 
breftst-wheels, or such as receive the water 
immediately below the level of the axis. In 
such the circular trough is indispensable ; be- 
cause the water would not communicate the 
full effect desirable from the joint operations of 
yel^ity and weight. In this kind of wheels 
it i# proper that tlie float-boards should be 
confined both at their sides and at their extre- 
mities, so that the water may accompany all 
the way from the head down to the lowest 
part of the wheel, wlience it should draw off 
with aiiflicient readiness to allow the succeed- 
ing fall to Hupply its place, without being in 
the least retarded. 

The over-shot wheel is by far the most 
powerful ; both because it receives the water 
at*the very commencement of descent, and 
that the buckets with which this kind of wheel 
is ordinarily furni.slied, retalh the power until 
they gradually discharge their contents, as 
these buckets siicces.sively become inferior 
parts of the circumference. It should be stated 
rn tills place, that much may he effected by 
allowing the water merely to flow upon the 
upper part of Iho wheel, into the superior 
buckets, whereby an immense auxiliary power 
is erected as they successively become filled. 
The more slowly any body descends by the 
force of gravity, while acting upon any piece 
of machinery, the more of that force will be 
spent upon it, and consequently the effect will 
be the greater. Mr. Sineaton found, that when 
his wheel, wliicli was two feet in diameter, re- 
volved 20 times in a minute, its effect was 
greatest: wheu it made only 181 turns the 
effect was irregular : and when so laden as not 
to make 18 turns, the wheel was overpowered 
by the load. He found that 30 turns in the 
miuute occasioned a loss of about pj^th, and 
that when turned .30 times in a minute, the 
diminution of effect was nearly one-fourth of 
its powers. This propo'tion may be easily 
estimated on any wheel of greater extent, by 
computing the proportion of accumulated power 
lost by greater velocity than may be sufficient 
to load the wheel by means of the buckets 
being filled; observing that the progress of a 
macnine may be so much retarded as to cause 
the effect to be irrelevant of the pur^Kise, aU 
though the niachine may be kept in motion. 

The maximum load for an overshot wheel 
is that which reduces the circumference of the 
wheel to its proper velocity, which is known 
by dividing the effect it oii^nt to produce in a 
given time by the spacg intended to be de- 
scribed by (he circumference of (lie wheel in 
the same time. The quotient will be the re- 
sistance overcome at the circninference of 
wheel; it is equal to the load required, in- 
cluding the friction and the resistance of the 
machinery. So much, however, depends OQ 
the proper procaulioiis for reducing the friction 
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of the several moving parts, that too much 
ctress cannot be laid on that highly important 
consideratioft. 

The following is a description of a corn*miII 
of the most common sort. See plate XXXIV. 
AB, fig. 1, is the water-wheel, which is 
generally from ^18 to 24 feet in diameter, 
reckoned from the outermost edge of any float- 
board at A, to that of the opposite one at B. 
The water, striking on the floats of this wheel, 
drives it round, and gives motion to the mill. 
The wheel is fixed upon a very strong axis 
or shaft C, one end of which rests on D, and 
the other on £, within the mill-honse. 

On this shaft, or axis, and within the mill- 
house, is a wheel F, about eight or nine feet 
in diameter, having cogs all round, which 
work in the upright staves, or rounds of a 
trundle G. This trundle is fixed upon a sl.*ong 
iron axis, cnlled the spindle, the lower end of 
which turns in a brass foot fixed at H, in a 
horizontal beam H, called the bridge-tree ; 
and the upper end of the spindle turns in a 
wooden bush fixed into the nether mill-stone, 
which lies upon beams in the floor L 'Flie 
top of the spindle above the bush is square, 
and goes into a square hole in a strong iion 
cross, abed, fig. 2, called the rynd; under 
which, and close to the bush, is a round piece 
of thick leather upon the spindle, which it turns 
round at the same time as it does the rynd. 

The rynd is let into grooves in the under 
surface of the running mill-stone K, and so 
turns it round in the same time that the trundle 

is turned round by the cog-wheel F. lliis 
mil I -stone has a laige hole qnite through its 
middle, called the eye of the stone, through 
which the middle part of the rynd and upper 
end of the spindle may be seen; whilst tbe 
four ends of the rynd lie below the stone in 
their grooves. One end of the bridge-tree, 
which supports the spindle, rests upon the 
wall, whilst the oilier is let into a beam, called 
the braver LM. 

The brayer rests in a mortice at L ; and the 
other end M hangs by a strong iron rod N, 
which goes through the floor I, and has a 
screw-nut on its top at O : by the turning of 
which nut, the end JVl of the brayer is laised 
or depressed at pleaourc; and consequently 
the bridge-tree and the upper mill-stone. By 
this means the upper mill-stone may be set as 
close to (he under one, or raised as high from 
it, as the miller pleases. The nearer the mile- 
stones are to each other, the finer the corn is 
ground ; and the more remote from one another, 
the coarser. The upper mill-stone is inclosed 
in a round box, which does not touch it any 
where, and is about an inch distant from ite 
edge all round. Oo the top of this box stands 
a frame for holding tlie hopper P, to which is 
hung the shoe Q, by two lines fastened to the 
hinder part of it, fixed upon books in the hop- 
per, and by one end of the string R fastened 
to the fore part of it; the other end being 
twisted roiiDU the pin S. As the pin is turned 
one way, the string draws up the shoe closer 
to the hopper, and so lessens the aperture 
between them ; and as the pin is turned the 
other way, it lets down the shoe, and enlarges 
the aperture. 

There is a sqoare hole in the top of the 
spindle, in which is pat the feeder F, fig. 2 ; 
this feeder, as tlie spindle, tarns round, jogs 


the shoe three times in each revointion, and 
so causes the coni to ran coostartly dowft- 
from the hopper through (lie shoe into (he eye 
of the mill-stone, where it fails upon the top>of 
the rynd; and is by the motion of the rynd, 
and the leather under it thrown below the 
upper stone, and ground between it and the 
lower one. The violent motion of (He stone 
creates a centrifugal force in the corn going 
round with it, by which means it gets farther 
and farther from tlie centre, as in a spiral, in 
every revolution, until it is quite thrown out ■ 
and being then ground, it falls through a spon^ 
called the mill-eye, into a trough placed to 
receive it 

When the mill is fed too fast, the com bears 
up the stone, and is ground too coarse ; and, 
besides, it clogs the mill, bo m to make it go 
too slow. When the mill is (So slowly fed, it 
goes too fast; and the stones, by their attri- 
tion, are apt to strike fire. Both these incon- 
veniences are avoided by turning the pin S 
backward or forward, which draws up or lets 
down the shoe*; and thus regalates the feeding, 
as the miller sees convenient. 

The quantity of power sufficient to turn a 
heavy mill-stone, is but very little more than 
W'hat is necessary to turn a liglit one ; for as it 
is supported upon the spindle by the bridg;*- 
tree, and the end of the spindle that turns in 
the brass foot therein being but small, the 
difference arising from the weight is but very 
iuconsiderable in its action against the power 
or force of the water. The spindle of the 
mill-stone being thus snpportea, the upper 
mill-stone is allowed a slight vertical motion, 
by which movement, the heavier the stones are, 
the more forcibly is the corn wedged in be- 
tween them. 

In order to cut and grind the corn, both the 
upper and under mill-stones have channels or 
furrows cut into them, proceeding obliquely 
from the centre to the circumference. And 
these furrows are cut perpendicularly on one 
side, and obliquely on the other, which gives 
each furrow a sharp edge; and in (he two 
stones, they come aminst one another, like 
the edges of a pair or scissars ; and so cut the 
corn, to moke it grind the easier, when it falls 
upon the places Mtween the furrows. 

^ The grinding surface of the under stone is a 
little convex from the edge to the centre, and 
tiiat of the upper stone a little concave ; so 
that they are mrthest from one nnotlier in the 
middle, and approach gradually nearer to- 
wards the edges. By this means the corn, at 
its first entrance between the stones, is only 
braised ; but as it goes farther on towards the 
circumference or edge, it is cut smalls and 
smaller; and, at last, finely ground, just be- 
fore it comes out from between them. 

When the furrows ^come blunt and shallow 
by wearing, the running-stone must be taken 
up, and both stones new drest with a chisel 
and hammer. The bosh must embrace the 
spindle quite close, (o prevent any shake in 
the motion, which would make some parts of 
tlie stones grate and fire aninst each other; 
whilst the other parts of them would be too 
tar asunder, and by that means spoil the meal. 
Whenever the spindle wears the bush, so as 
to begiftto shake in it, the stone must be taken 
up, and a chisel driven into several parts of 
the bush; and when it is taken out, wooden 
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iredffef mvtt be forced into the holes; hj- 
whicli means the bush will be made to embrace 
the mindle again, close all roond. When anj 
accident of (bis kind happens, the perpendit> 
colar position of the spindle must be«restored, 

put between it and the brayer. ^It often hap- 

S ens thit the rynd is a little wrenched in lining 
own the upper stone upon it, or is made to 
sink a little lower on one side of the spindle 
than on the other. Bnt this is easily rectided, 
by raising the stone a little with the lever, and 
pntting bits of paper, cards, or thin cbips^ 
between the rynd and the stone. 

A less quantity of water will tnm an over- 
shot-mill (where the wheel has backets instead 
of float-boards) than a breast-mill, where the 
fall of water se^om exceeds half the height of 
the wheel ; so Chat where there is but a small 
Quantity of water, and a fall great enough for 
the wheel to lie under it, the bucket, or 
overshot, wheel, is always used: but where 
there is a large body of water with a little fall, 
the breast, or float-board wheel, *mu8t be used* 
Where the water runs only upon a small de- 
clivity, it can act but slowly upon the under 
part of the wheel ; in which case, the motion 
of the wheel will be slow : and therefore the 
floats ought to be very long, though not high, 
that a large body of water may act upon them: 
so that what is wanting in velocity may be 
made up in power, and then the cog-wheel may 
have a greater number of cogs, in proportion 
to the rounds in the trundle, in order to give 
the mill-stone a sufficient degree of velocity. 

It was the opinion of Smeaton, that the pow- 
ers necessary to produce the same elfect on an 
undershot-wheel, a breast-wheel, and an over- 
shot wheel, must be to each other as the num- 
bers 2.4, 1.75, and 1. 

Practical Buies for the Construction Milk, 
Measure the perpendicular height of the fall 
of water, in feet, above that part of the wheel 
on which the water begins to act, and call that 
the height of the fall. 

Multiply this constant number 64,2882 by 
the height of the fall in feet, and the square root 
of the prodnet will be the velocity of the wa(^ 
at the bottom of the fall, or the number of felt 
that the water there moves per second. 

Divide the velocity of the water by thrcc> and 
the quotient will be the velocity of the float- 
boards of the wheel, or the number of feet they 
must each gd through in n second, when (he 
water acts upon them so as to have the great- 
est power to turn the mill* 

Divide the circumference of the wheel in feet 
by th8 velocity of its float in feet per second, 
and the quotient will he the number of aerouds 
in wliich the wheel terns round. 

By this last number of seconds divide 60, and 
the quotient will be the number of turns of the 
wheel in a minute. 

Divide 120 (the number of revolutions a mill- 
stone liNir feet and a half diameter ought to 


have id a minute) by the number of tnma of tllb 
wheel in a minute* and the qci(S»tient will be the 
number of turns the mill-stone oug^to havefo# 
one turn of the wheel -Then, as the number of 
turns of the wheel in a minute is to the number 
of turns of the mill-stone in a minute, so must 
the nooiber of staves in the trundle be to the 
number of cogs in the wheel, in the nearest 
whfile numbers tliat can be (bund. 

‘ We shall here add a 'brief description of a 
water-mill invented by Dr. Barker, which is 
extremely simple in its construction, having 
neitlier wheel nor trundle. The powfer of a 
mill of this nature must obviously depend on the 
height of the column of w'ater which presses on 
the horizontal piece at bottom. 

This machine is represented by fig. 2, in 
which, A is a pipe or channel that brings water 
to the upright tube B. ^ The water runs dovni 
the tube, and thence into the horizontal trunk 
G, and nins out through holes at apd e near the 
ends of the trunk on the contrary sides thereof. 

The upright spindle D is fixed in (he bottom 
of tlie trunk, ana screwed to it below by Uienut 
ff; and is fixed into the trunk by two cross bars 
atf: 60 that, if the tube B and trnnk C be turn- 
ed round, the spindle D will be turned also. 

The top of the spindle goes square into the 
lywd of the upper-mTil-stone H, as in common 
mills; and as the trunk, tube, and spindle 
turn round, (he mill-stone is turned round 
thereby. The lower, or quiescent mill-stone 
is represented by I: and K is the floor 
on which it resb, and wherein is the bole L 
for letting the metal run throngh, and falldowA 
into a trough which may be about M. The 
hoop or case (hat goes round the mill-stone rests 
on the floor K, aim supports the hopper, in the 
common way. The lower end of the spindle 
turns in a hole in the bridge-tree OF, which 
supports the mill-stone, tube, spindle, and 
trunk. This tree is moveable on a pin at 
and its other end is supported by an iron rod 
N fixed into it, the top of the rod going tlirongh 
the fixed bracket O, and having a screw nut a 
apfln it, above the bracket. By (ur^^ this 
nut forward or backward, the mill-stone is 
raised or lowered at pleasure. 

While the tube B is kept full of water from 
the pipe A, and the water continues to run out 
from the ends of the trunk ; the npper mill- 
stone li, together with the trunk, tube, and 
spindle turns ronnd. But, if the holes in the 
trunk were stopped, no motion would ensue ; 
even though the tube and trunk were full of 
water. For, if there were no hole in the 
trank, the pressure of the water would be equal 
against all parts of its sides within. But, when 
the water has free egress through the holes, its 
pressure there is entirely removed : and tli« 
pressure against the parte of the sides which 
are opposite to tlie holes, turns the machine. 

The following table, commonly called (he 
mill-wright’s table will be found of service (o 
all who nave occasion for calculations in mo- 
chiueiy. 
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THE MILLWRIGHT'S TABLE. 
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To consfnict a mill by thin table, find the 
height of the full of water in the first rulimin, 
and against that height, in th(‘ sixth column, 
you liuve^the number of cogs in the wheel, and 
staves in the trundle, for causing the mill-stone 
four feet six inches diameter, to make about 
120 revolutions in a minute, us near as possible, 
when the wheel goes with one-third part of the 
veloritv of the water. And it appears by (he 
7th cr)fiinin, that the niimbiT of cogs in the 
wheel^nd staves in the trundle, arc so nffir 
the trnui for the retmired purpose, that the least 
number of revolutions of the mill-stone in a 
minute is 118, and the greater number never 
exceeds 121 ; which is according to the speed of 
some of the b(‘8t mills. One ol the most ust>al 
communications of motion in machini'ry, is by 
means of tooth., d wheels acting on each othir. 
It is of the greatest coiisctjiience to have the 
teeth so formeil, that the pressure hy which ono 
of them urges the other round its axis is con* 
stanliy the same. I'he ends of the teeth should 
lie ver be tormed of pnils of circles, but of a 
particular ciir\e, called the epicycloid, which 
is formt d by moving tli. circle, called the ge- 
nerating circle, round flic circumference of an- 
other circle while it turns also round its owncen • 
tre ; then any point will describe an epicycloid. 

Einerson observes, that the tectli of wheels 
oiij^ht not to act n[M)n each other before they 
orrive at the line which joins their centres ; 
and though the inner or under sides of the teeth 
mnv be of any form, V^t it is better to make 
both sides alike, which will serve to make tiie 
wheel turn backwards. Tlie more teeUi that 
work together the^ better ; at least one tooth 
should alwaj^ befij/k before the other has done 
working. The Icetli ought to be so disposed 


as not to trouble or hinder one another before 
they begin to work. 

Mills, wind, are, in their general construc- 
tion, nmeh the same as water mills ; adverting 
to the di (Terence of the power by which they 
are acted upon. The external apparatiH con- 
sists chiefly of the sails, or vanes, which are 
commonly four, placed in nearly a vertical po- 
sition, and giving, as they turn, a rotatory mo- 
tion to an axis inclining but little from tlie 
horizon. 

Mills, copper anA brass, are almost invari- 
ably worked by water, having large wheels 
that dve immediate action to hammers of great 
v^eiglit; these beat out the large slabs and 
bricks of metal into various forms, such as ket- 
tles, coppers, boilers, &c. and roll nut sheets 
for various purposes, but especially for copper- 
ing the bottoms of ships. This process is ef- 
fected by passing the heated metal between 
two cast-iron cylinders, of about a foot diame- 
ter, w'hioh, having contrary motions, draw it 
through a small interval left between them : and 
by reducing the thickness, give greater surface 
to the sheet. 

Mills, silk, cotton, &c. require^ much deli- 
cacy in their construction ; their principal 
movements depend on the same principles as 
those of the mills described in the plate ; the 
more minute parts, such as the bobins, &c. 
being moved by meiins of one or more leather 
straps passing them in close contact, so as to 
occasion them to revolve with an astonishing 
degree of velocity. 

Mills, saw, tnongb extremely simple in their 
iwrts, reouire the greatest care in their forma- 
tion. Tne sawa which are moved by cranks, 
must be set with most scrupulous exactiUNsa 
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In most inatances the timber ia broaght for> 
ward to the saw by means of a small tootUhd 
wheel, and an axle whereupon the rope that 
palls the timber is gradually coiled. « 

Mills, flax, are generally worked bjr cattle'; 
their construction is simple ; the essential parts 
being tlie hackle, which combs the flax ; and 
the scutcher, which strikes it : both tend to 
clearing away the coarser and unequal fibres, 
and to prepare the material for being spun 
either by hand, or by means of machinery. 

Having said thus much on the subject of 
mill-work, we beg leave to refer those of our 
readers who may be in search of abstruse 
knowledge, to Olintlyis Gregory's work on the 
Theory of Mechanics; and to tiie excellent 
praclicnl treatise of the late Mr. Smenton. 

MILLEPES. See Osisciis, 
MILLEPOilA. See Madrepore, Zoo- 

PHITES. 

MILLERA, a genus of the syngenesia poly- 
ganiia necessaria class of plants, the compound 
flower of which is radiated ; there is scarcely 
any visible, receptacle of the seeds, which are 
single after each paiticnlar flower, and have no 
pappus or down. There are three species. 

MlLLE'r. Millium and Panicum. 

M I LLE r-GR ASS. See Lilium. 
MILLING. See Polling. 

MILI/ION, in aritiimetic, the number of ten 
bund red tliousaiid, or a thousand times a Uiou- 
sand. 

MILLUEE, a Portuguese gold coin, equal 
to 5v. 7}jd. of our money. 

MIMOSA, file sensitive plant, a genus of the 
polygaiiiia order, in the inoncecia class of 

S lants, iind in the natural method ranking un- 
er the 3f3d order, lonienfaeea;. I’lie herma- 
phrodite calyx is quinrpiedentnte ; the corolla 
qiiiiiqiiefid ; there are five or more stamina, one 
pistil, and a legumen ; the male calyx is quin- 
quedentate ; the corolla quinquefid, with five, 
ten, or more stamina. 

The name mimosa signifies “mimic;” and 
is given to this genus on account of the sensi- 
bility of the leaves, which, by their motion, 
mimic or imitate the motion of animals. This 
genus comprises S5 difliTeut species, all natives 
of warm climates. The sensitive kinds are 
exceedingly curious plauts in the very singular 
circumstances of their leaves receding rapidly 
from the touch, and running up close together; 
and in some sorts the footstalks and all are af- 
fected, so as instantly to fall downward ns if 
fastened by hinges, which lust are called hum- 
ble sensitives. They have all winged leaves, 
eacli wing consisting of many small piunas. 
The following are the most remarkable : 

1. The smsitiva, or common sensitive hum- 
ble plant, rises with an under-shrubby prickly 
stem, branching six or eij^lit feet high, armed 
with crooked spines. This is somewhat of tlie 
hi^ble sensitive kind; tlie leaves, footstalks 
ana all, receding from the touch, tliongh not 
with such facility as in some of the other sorts. 

2. The pudica, or bashful humble plant, rises 
with an iinder-shrubby, delineated, prickly 
ftem, branching two or three feet round, armed 
with^ hairy spines. This is truly of the humble 
sensitive kind; for by tlie least touch the 
leaves instantly recede, conffact close, and 
together with tlie footstalk, quickly decline 
downward, as if ashamed at the appi'oach of 
the finul. 


3. Tlie tcandens, cacooiis, or mafootoo vryit, 
Is frequent in all the nplaial vallqys and wood- 
lands on the north side of Jamaica. It climbe 
np the tallest trees, and spreads itself in every 
direction by means of its cirrhi, or claspers, so 
as to form a complete arbonr, and to cover the 
space of an English acre from one root, five 
inches broad, jointed, and containing 10 or 16 
seed.s. These seeds are brown, shining, flat- 
tened. and very hard, and called cacoons. 

4. 3'lip catechu, according toMr.Kcr, grovvs 
only to 12 feet in lieiglit, and to one foot in 
diameter; it is covered with a thick, rough, 
brown bark, and towards the top divides into 
many close branches : the leaves are bipinna- 
ted, or doubly winged, and are placed alter- 
nately upon the younger branches: the partial 
pinnm are nearly two inches long, and are com- 
monly from 16 to 30 pair, having full glands 
in.serted between (he pinna: : each wing is 
usually furnished with about 40 pair of pininilas 
or linear lobes, beset with short liairs ; the 
spines are short. From this tree, which |:row8 
plentifully on the mountainous parts of Indos- 
taii, where it flowers in June, is produced the 
oflicinal drug long known in Europe by the 
name of terra japonica. 

^6. ^V\\emlotica, or true E^ptian acacia, rises 
to a grt^ater height than the preceding. I'ho 
fruit is a long poll, resembling that of the Imiin, 
and contains many flattish, brown seeds. It is 
a native of Arabia and Egypt, and flowers in 
July. AJtlioiigli tlie mimosa iiilotica grows in 
great ubiindnrice over the vast extent of Africa, 
yet gum arabic is produced cliieliy by tiioso 
trees which are situated near the equatorial re- 
gions; and we are told that in Lower Egypt the 
solar heat is ncversiifliriently intense for this pur- 
pose. 'J'he guru exudes in a liquid state trom 
the bark of the trunk and branches of Uietree, 
in a similar manner to the gum which is often 
produced upon the cherry-trees, &c. in this 
country ; and by exposure to the air it soon ac- 
quires solidity and hardness. 

MIMULUS, monkey flower, a gemM.jQf the 
didynaitiia angiospermia class of plam^ with 
double stigmata, and a ringent monopetuloiis 
flower ; the fruit is a bilocular capsule, with se- 
\end seeds in each cell. There are three species. 

MINA, in Grecian antiquity, a inouc^y of ac- 
count, equal to a hundred drachms. 

MINE, a deep pit under pound, whence 
various kinds of minerals are dug out; but the 
term is more particularly applied to those 
which yield metals. Whwre stones only are 
procured, (he appellation of quarries is uuivp- 
saliy bestowed upon the places from which 
they ore dug out, however deep they may be 
Mines in general, then, may be said to be 
veins or cavities within the earth, whose sides 
receding from, or approaching nearer to each 
other, make them of unequal breadths in difler- 
ent places, sometimes forming larger spaces, 
which are called holes ; they are fiUed,wiui sub- 
stances, which, whether metallic or of any other 
nature, are called the lodes ; when the sub- 
stances forming these lodes are reducible to 
metal, the lodes are by the miners said to be 
alive; other wi.<ie they are called dead lodes. 
In Cornwall and Devon the lodes always hold 
their course from eastward to westward, though 
in other parts of England, they frequently run 
from north to south. The sides of the lode 
never bear in a perpendicular^ but coostautly. 
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lode is frequently intercepted by the cros- 
sins; of a veinnof earth, or stone, or some difTf^r- 
mit metallic substance, in which cas& it gene- 
rally happens that one part of the lode is moved 
a consiclerable distance to tlie one side. This 
transient lode is by the miners culled Hooking; 
and the part of the lode which is to be mo^ed, 
is said to be heaved. According to Dr. 
Nichols's observations upon mines, they seem 
to be, or to have been, the channels through 
which the waters pass within (he earth, and, 
like rivers, have their small branches opening 
into (Item, in all directions. Most mines have 
streams oC water running through them; and 
when they .ire luund dry, it seems to be owing 
to Che waters having cLaiigeil their course us 
being obliged to it, either hi cause tiie lode has 
stopped up tile ancient passages, or that some 
new and more easy ones are made. Many 
mines have been ifiscovered by accident; a 
torrent first laid open a licli vein of the silver 
mine at friberg in (vermuny ; sometimes a 
violent wind, by blowing up trees, nr over- 
turning the parts of rocks, 1ms discovered a 
mine ; the same has happened by violent 
showers, eatthqiiakes, tbiinuer, the firing of 
woods, or 'even the stroke of a ploughsitare. ^ 
The principil signs of a latent metallic vein, 
seem reducible to general heads, such us, 1. 
The discovery of certain mineral waters. 2. 
The discoloration of the trees or grass of a 
))lace. 3. The tiqding of pieces of ore on the 
suiface of tlie ground. 4. 'J'he rise of warm 
exhalations, 5. The finding of metallic sund.s, 
and the like. Ail which are so many eucou- 
ragements for making a stricter search near the 
places where any thing of tiiis kind appears ; 
whence rules of practice might be formed for 
reducing tliis art to a greater certainty. But 
when no evident murk of a mine appears, the 
skilful mineralist usually bores into tlie earth, in 
such places as from some analogy of know- 
ledge, gained by experience, or by observing 
the situation, course, or nature of other mines, 
he judges may contain nietnl. 

After the mine is found, the next thing to be 
considered is, whether it may be dug to advuu- 
tuge. In order to determine this, we are duly 
to weigh the nature of ttie place, and its situa- 
tion, as to wood, water, carriage, healthiness, 
und the like, and compare the result with t(ie 
richness of the ore, the charge of digging. 
Stamping, washing, and smelting. 

The form and situation of the spot ought tu 
he particularly considered. A mine must either 
happen, 1. In a mountain. 2. In a hill. 3. In 
a valley, or, 4. In a flat. But mountains and 
hills are dug with much greater ease and con- 
venience, chiefly because the drains and bur- 
rows, that is, the adits, or avrnqes may be here 
readily cut out, both to drain the water and to 
form gangways for bringing oat the ore, &c. In 
all tlie tour cases^ we are to look out for the 
veins which the rains, or other accidental thinga 
may have laid bare ; and if such a vein be 
found, it may often be ^ proper to open the mine 
at that place, especially if the vein prove tole- 
rably large and rich : otherwise the most com- 
inodioos place for situation is to be chosen for 
the purpose, viz. neither on a Aat nor on the 
tops of moiiotainfQrbut on the sides. The best 
situation for a mine, is a mountainous, woody, 
wholesome spot; of a safe easy ascent, aud 
bonlering on a navigable river. 


Mine, in military affairs, is also a snbteria- 
nc^us cav Uy made according to the rules t f 
art, in which a certain quantity of powdtr is 
lodged, which by its explosion blows jp the 
earth above it. It has been found by experi- 
ment that the figure produced by the explosion 
is a paraboloid ; and that the centre of the pow- 
der, or charge, occupies the focus. Tiie place 
where the powder is lodged is called the cham- 
ber of the mine, or fornean. The passage lead- 
ing to the powder is culled the gallery. 

The line drawn from the centre of the cham- 
ber, perpendicular to the nearest surface of the 
ground, is called the line of least resistance. 
Tiie pit or hole, made by Miringing the mine, is 
called the excavation. The Hre is communi- 
cated to the mine by a pipe or hose, made of 
coarse cloth, whose diameter is about one inch 
and a half, called the saiicisson (fur the filling 
of which near half a pound of powder is al- 
lowed to every foot), extending from the cham- 
ber to the entrance of the gallery ; to (he enil 
of which is fixed a match, that the miner who 
sets fire to it may have time to retire before it 
reaches the chamber. To pr(‘veiit the powder 
from contracting any dampness, the sancisson 
is laid in a small trough, called an auger, made 
of boards, three inches and a half broad, joined 
together leiigtliwiw, with straw in it, and round 
the aancissun, with a wooden cover nailed 
upon it. 

Galleries and chambers of mmes.— The gal- 
leries made within the fortification before the 
place is attacked, and from which several 
branches ure carried to diilcrent places, are 
from three to four feet, or four and a half wide, 
and five feet or five and u half high. The earth 
is supported from falling in by arches and walls, 
or wooden frames or props. The chamber is 
generally of a cubical Jorrn, large enough to hold 
the wooden box, which contains the powder. 
The chamber is sunk something lower than the 
gallery, if the soil permits ; but where water is 
to be apprehended, it must be made higher 
than the gallery. 

Quantities of pmoder to charge fn/nes.— Be- 
fore any calculation can be made of (he proper 
charge for a mine, the density and tenacity of 
the soil in which it is to be made must be as- 
certained, either by experiment or otherwise. 
The density is determined by weighing a cubic 
foot (or any certain quantity) of the soil ; but 
the tenacity can only be determined by making 
a mine. The following table contains experi- 
ments in six different soils, which miw be of 
some assistance to form a judgment of the na- 
ture of the soil, when an actual experiment can ■ 
not be had. 



Dfcnslty. 

Tenacity. 

Natal* Ilf th* loll . 

Wetrbtofl 
<Jabie foot. 

Quantity of 
powder to 
rail* 1 cub. 
fathoms 

1. Loose earth or sHiid 

95 pds. 

8 pda. 

2. Common light soil 

134 

10 

3. Loam, or strong soil 

127 

m 

4. Potters* clay, or stiff 
soil 

135 

131 

5. Clay mixed with 
ston 8 

160 

16 

6. Masonry 

05 

* 1 * 
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hoadinq and dappina of tnines. The gallery 
and chamber being reaciy to be loaded, a strang 
box of wood is made of thoMize and figure of 
file chamber, being abont one-thyrd, or one< 
fourth bigger than is required for containing 
the necessary qiiantitv of powder: against the 
sides find bottom of the box is put some straw ; 
and this straw is covered over with empty 
sand-bags, to prevent the powder from con- 
tracting any dampness : a hole is made in the 
side next the gallery, near the bottom, for the 
saucisson to pass through; which is fixed to 
the middle of the bottom by means of a wooden 
peg, to prevent its loosening from the powder; 
or that, if the enemy should get to the entrance, 
he may not be able to tear it out This done, 
the powder is hrouglit in sand-hap, and thrown 
loose in the box, and covered also with straw 
:iiid sand-bags; upon this is put the cover of 
the box, pressed down very light with strong 
props ; and, to render (hem more secure, planks 
are also put above them, against the earth, 
and wedged in as fast as possible. This done, 
the vp.ant spaces between the props are filled 
up with stones and dung, and rammed in the 
I'trongest manner: the least neglect in this 
work will coiisider.iblv alter the. effect of the 
mine. The auget is tnen laid from the cham- 
ber to the. entrance of the gallery, with some 
straw at the bottom, and the saucisson laid in 
it, with straw over it: lastly, it must l>e shut 
with a wooden cover nailed upon it The gal- 
lery is stopped lip with stones, earth, and dung, 
well rammed, six or seven feet further from 
the chainher than the length of the line of least 
nisi stance. 

MINEUAL WATERS. See Waters. 

MINERALOG V, is that science which 
treats of (he solid and inanininte materials of 
which our globe consists ; and these are usually 
arranged under four classes: the earthy, the 
saline, the inflammable, and the metallic, 
which are thus distinguished : 

1. The earthy minerals compose the greater 
part of the crust of the earth, and generally 
form a covering to the rest They are not 
remarkable for being heavy, brittle, or light- 
coloured. They arc little disposed to chrystal- 
lize, are uninflammable in a low temperature, 
insipid, and without much smell. 

2. The saline minerals are commonly mo- 
derately heavy, soft, sapid, and possess some 
degree of transparency. 

3. The inflammable class of minerals is light, 
brittle, mostly opqiie, of a yellow brown, or 
black colour, seldom chrystallize, and never 
feel cold. , 

si. Metallic minerals are characterized by 
oeing heavy, generally onaqiie, tough, malle- 
able, cold, not easily inflamed, and by exhi- 
biting a great variety of colours, of a i^culiar 
lustre. 

Under each of these classes are various 
genera, species, sub-species, and kinds, whi<^ 
will be noticed in order. Sometimes, as in 
the vegetable kingdom, we find a strict affinity 
between different species of minerals, and in 
that case the^ are said to belong to the same 
family ; but in mineralogy, one class does not 
always blend with another in a chemical point 
of view, or furnish that beautiful giadalioo and 
almost imperceptible union whidi is to be 
traced in the other kingdoms of nature. As 
Uv: csternai characters arc of (he first im- 


portauce in facilitating our acquaintance with 
minerals, we shall hrieflyr explain this subjert, 
before w/e proceed to the classification of the 
different suostances, • 

Of the external Charactere of Minerals. 

The external cliaracters of inineitils are 
either generic or specific. The generic cha- 
racters are certain properties of minerals, 
without any reference to their diflerences, as 
colour, lustre, weight, he . ; and the diflerences 
between these properties form the specific 
characters. 

Ccueric characters may be general or par- 
ticular. In the first division are rompreliended 
those that occur in all minerals, in the last 
those that are found only in particular classes 
of minerals. 

«Tiie particular generic external characters 
are thus advantageously arranged : 

1. Colour. 

2. Cohesion of particles ; distinguished into 
solid, friable, and fluid. 

In solid minerals are to be regarded the 
external shape, the external surface, and the 
external lustre. When broken, the lustre of 
the fracture, the fracture itself, and the shape 
of the fragments, are to be noticed. In dis- 
•tiuct concretions, regard must be paid to the 
shape of the concretions, their surface, their 
lustre, transparency, streak, and sniling. All 
these may be ascertained by the eye. By the 
touch, we may discover the hardness of mi- 
nerals, their tenacity, fraugibility, flexibility, 
their iinctiiosity, coldness, weight, and their 
adhesion to the tongue. By tlie ear we distin- 
guish their sound, and by the smell and taste 
the qualities which these two senses indicate. 

In friable minerals, external shape, lustre, 
aspect of paKicles, soiling, and degree of fri- 
ability, are to be attended to. 

In fluid minerals the lustre, transparency, and 
fluidity, are principal objects to be regarded. 

The specific external characters of minerals 
are founded on the distinctions and variefips 
of the (wo great generic divisions. . And first, 
of colours, the names of which are derived 
from certain bodies in which they most ge- 
nerally occur, either in a natural or artificial 
state, or from different mixtures and compo- 
sitions of both. 

I. Colour. 

1. White. This may be .snow-white, red- 

dish-white, ycllowish-wdu'te, silver-white, grey- 
ish-white, green! sli-white, milk-white, or tin- 
white. • 

2. Grey. Lead-grey, bloeish-grey, pearl- 
grey, reddish-grey, smoke-gr^, weenish-grey, 
yellowish-grey, steel -grey, and asn-grey. 

3. Black. Greyisn-black, brownish-black, 
dark-black, iron-black, greenish- black, and 
blueish-black. 

4. Blue. Indi^blue, Prussian-blue, laven- 
der-blue, smalt-blne, sky-blue. 

6. Green. Verdigis-green, celaden green, 
mountain-green, emerald-green, ^ leek-^eeii, 
apple-green, grass-green, pistachio-green, as- 
paragus-green, idive-green, blackish-green, ca- 
nary-green. 

6. Yellow. Sulphur-yellow, lemon-yellow, 
gold- yellow, bell-metdi-yellow, sttaw-yelhw', 
wine-yellow, Isabelle- yellow, ochre-yellow 
orange-yellow, honey-yellow, wai-yellow, nut 
brass-yellow. 
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7, Re^l. iVToriiinff-red, hyacinth-red, brick- 
ml, scarlet-red, copper-red, blood-red, car- 
inine-redj cochineal-red, crimson-red, colum- 
bine -red, flesh-red, rose-re<l, peach-blossoni- 

* red, cherrj'-red, brownish-red. 

8. Drown, lleddisli-brftwu, clove-brown, 
linir-hrown, yellowish-brown, tombac- brown, 
ivood-brown, liver-brown, black ish-browii. 

Besides these distinctions, colours may be 
dear, dark, light, or pale ; they may have a 
tiirnisliod appearance, a play, a cliiiiigeahiiity, 
an iridescence, on opalescence, a perinanent 
altendion, and a delineation ot‘ flgiire or pHf> 
tern, such as dotted, spotted, clouded, flamed, 
striped, veined, dendritic, or niiniforni. 

If. Cohesion of Particles. 

Minerals are divided into, 1. Solid, or such 
as ha\e their parts coherent, and not easily 
moveable ; 2. Friable, or that state of aggre- 
gatiun in which the particles may he overcome 
by simple pressure of tlie linger ; and, 3. Fluid, 
or sncli ns consist of particles which niter their 
place in regard to each other by their own 
weight. 

J. Solid Minerals. 

External aspect has three tilings to he re- 
garded, 1. The shape ; 2. The siiiTace ; nneV 
3. The lustre. The external shape again may 
be common, particular, regular, or extraneous; 
and hence arise the speciHr dilVerences. 

1. The common external shape may be mas- 
sive; disseminated coarsely, minutely, or 
finely: in angular pieces, sharp cornered or 
blunt cornered ; in grains, large, coarse, small, 
fine, angular, flat, round; in plates, thick or 
thin ; in membranes or flakes, thick, thin, or 
ver\' thin. 

The particular external shape may be long- 
ish, as dentiform, tilliform, capillary, retiru- 
latic, dendritic, eoralliforin, stulactitic, cylin- 
drical, tiihiform, cla\ ifurin, or friiticose ; round- 
ish, as globular, spherical, ovoidal, spheroidal, 
nmygdaioitlal, botryoidal, reniform, tuberose, 
or fused-like ; flat, us specular, or in leaxes; 
cavernous, ns cellular in various forms, with 
impressions, perforated, corrodi'd, amorphous, 
or vesicular; entangled, as ramose, Ikc. 

In the regular external shape or chrystalli- 
7atioii are to he r#'gnided its genuineness, at- 
cording to whi<;li iJ may be either ♦rue or sup 
)io.slf ions ; its shajit, made up of planes, edges 
angles, in W'hicti are to be obser\ed the ftinda- 
inental figure and its parts, the kind of fiinda- 
inetilal ligur^', the varieties of eac ii kind of 
fimdamental figure, with their accidents diid 
disiiiictioris, and the alterations which the 
fundamental figure iind< .-goes by triiiicatioii, 
b>M)evelmeiit, by acuinination, or by a division 
of the planes. There are a variety of figures 
under each of these subdivisions. It iiiusi be 
reniarl.ed also, that the external shape may 
be extraneous, or derived from the aniiiiai 
and vegetable kingdoms, ns in fossils and 
fietriGcntioDs. 

2. The external surPice contains several 
varieties of distinctions. It may bo uneven, 
granulated, rough, smooth, or streaked 
rioiis ways and directions. 

3. The external jpistre is the third generic 
external character, and is of much importance 
to Im attended to. In this we have to con- 
Hider the intensity of the lustre, whether it is 


splendent, shining, glistening, glimmering, or 
dulj[; next the sort of Instre, wlietlier metallic 
or common. The^latter is distinguished into 
seniimetallic, adamantine, pearly, resinous, and 
vitreous. 

Aspect of the 'Fracture ef solid Minerals. 

After the external aspect, the fracture Wms 
no iticonsiderahle character in ijiinerals. Its 
lustre may be determined as in the external 
lustre ; hut the fracture itself admits of great 
varieties. It may he compact splintery, coarsel v 
splintery, finely splintery, even, conchoidal, 
uneven, earthy, hackiv. If the fracture is 
fibrous, we are to consider the thickness of the 
fibres, if coarse or delicate ; the direction of 
the fibres, if straight or curved ; and the po- 
sition of the fibres, if parallel or diverging. 

In the radiated fracture we arc to regard 
the breadth of the rays, their direction, their 
position, their passage or cleavage.^ In fhe 
foliated fracture, the size cf the folia, their 
degree of perfection, their direction, position, 
aspect of their surface, passage or clea\age, 
and the number of cleavages, are to be noted. 

The shape of the fragments may also be 
very various -regular, as cubic, rhomboidal, 
trapezoidal, &c. or irregular, as ciineiforu', 
splintery, tabular, indeterminately angular. 

Aspect of the distinct t?oncretums. 

The sliape of tlie distinct concretions forma 
very prominent external characters. They 
may he granular, fliflerent in shape, or in 
iiiagiiitiidc ; they may he lamellar, distinct, 
concretions, difl'erin^ in the direclion of the 
lamellae, in the thickness, with regard ^6 
shane, and in the position. 

The surface of the distinct concretions may 
lie sinooth, rough, streaked, or uneven; us 
for their lustre, it may he determined in tho 
same manner as the external lustre. 

General Aspect as to Transparenci/. 

Minerals, as is well known, have dilfererj 
degrees of transparency, which may he consi- 
dered among their external characters.-— They 
may be transparent, semitransparent, trans- 
lucent, translucent at the edges, or opaque. 

The Streak. 

The colour of this external character may 
be either similar or dilVereiit. It is presented 
io us when a mineral is scraped with the 
poiut of a knife : and is similar, when the 
powder that is formed is of the same colour 
with the mineral, as in chalk ; or dissimilar or 
'liferent, as in cinnabar, orpiment, &c. , 

The Soifhtg or Colourimj 

Is nseertaiued by taking any mineral siili- 
stance between the fingers, or draw'iiig jt 
across some other body. It may soil strongly, 
as in chalk, slightly, : s in moiybdena, or not 
hi all, which is a quality belonging to most of 
the solid minerals. All the preceding ezterm^l 
characters are recognized by the eye. 

’External CJtaracters from the Touch. 

These are eight in number, and are not des- 
titute of utility to the mineralogicai sfudent. 
1. Hardness; 2. "^Vnacity; 3. Frangibility ; 
4. Flexibility; 6. Adhesion to the tongue ; 0. 
t’nctuosity; 7. Coldness; 8 Weight. 
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Hardness may be tried by a caj^acity to 
resist the file, yielding a little to it, bein^ semi- 
hard, soft, or very soft Tenacity has different 
depees, in substances being brittle^ sectile or 
mild, or ductile. The irangibility consists in 
minerals being very difficultly frangible, diffi> 
cnltlycfrangible, easily frangible, or very easily 
frangible. The flexibility is proved by being 
simply flexible, elasticly flexible, commonly 
flexible, or inflexible. The adhesion to the 
tongue may be stroogly adhesive, pretty strong- 
ly, weakly, very weakly, or not at all. Unctu- 
osity may be meagre, rather greasy, greasy, or 
very greasy. Coldness is subdivided into cold, 
pretty cold, rather cold. Weight may be 
distinguished into swimming or supernatant, 
light, rather light, heavy, very heavy. The 
three last divisions from the touch, are in the 
AVernerian system regarded as anomalous; 
but they seem prorierly to be classed under 
this head. 

External Characters from the Sound or 
Hearing. • 

The different kinds of sound which occur in 
tiie mineral kingdom are, 1. A ringing sound, 
us in native arsenic and thin splinters of horn- 
stone; 3. A grating sound, as in fresh-burnt 
ciay ; 3. A creaking sound, as that of natural 
amalgam. 

2. Friable Minerals. 

The external characters drawn from mine- 
rals of this class are derived, first, from the 
external shape, which may be inussive, dis- 
seminated, thinly, coating, spumous, or den- 
dritic : secondly, from the lustre, regarded 
under its iiiten^ky, whether glimmering or 
dull, and its sort, whether common glimmer- 
ing nr metallic glimmering: thirdly, from the 
aspect of the particles, as being dusty or 
hciily : fourthly, from soiling or colouring, as 
strongly or lightly : and lastly, from the fri- 
ability, which may be loose or cohering. 

3. Fluid Minerals. 

or external characters diaun from fluid 
minerals, there are only two kinds, which in- 
clude three varieties: 1. The lustre, which is 
eitlier metallic, as in mercury, or resinous, as 
in rock oil. 3. The transparency, which is 
transparent, as in naphtha ; turbid, as in mine- 
ral oil; or opaque, as in mercury. 3. The 
fluidity, which may be fluid, as in mercury, 
nr viscid, as in mountain tar. 

Externftl Characters from the Smell. 

These may be sponbmeously emitted and 
dew'.ribed, ns bituminous, faintly sulphureous, 
or faintly hitler; or they may be produced by 
breathing on, and yield a ciny-like smell ; or 
they may be excited by friction, and smell 
urinous, sulphureous, garlick-like, or empy- 
reiiiuatic. 

External Character from the Taste. 

This character prevails chiefly in the saline 
class, and it contains the following varieties : 
n sweetish taste, sweetish astringent, styptic, 
saltly bitter, saltly cooling, alkaline, or urinous. 

Having now given a synoptical view of the 
external characters of minerals, we shad pro- 
ceed to their classification, (ftid in (his we snail 
chiefly follow the names and arrangement of 
I rufessor Jameson 


CLASS I. 

EAUTHY FOAflll.8. 

First Genus, DiAMONa 
Dicimond, 

This precious stdhe has gr^at variefy of 
fihades, exhibiting a twautiful play of colours. 
It occurs in indeterminately angular and com- 
pletely spherical grains, which present planes 
of chrystallization, or are actually chryatailized. 
Its fundamental chrystal is (he octaedron, 
which passes into vanons forms. It is hard in 
(he highest degree, brittle, not very difficultly 
frangible, and has a specific gravity of 8.600. 

The diamond has, by modern experiments, 
been proved to be nearly pure carbon, and 
begins to burn at 14^ or of Wedgewood. 

Second Genus. Zircon. 

* I^\rst Species. Zircon, 

The prevailing colour is grey, but it occure 
likewise green, blue, red, yellow, and brown, 
with various intermediate tints. 

It is found most commonly in roundish an- 
gular pieces, wilii rounded angles and edges. 
When clirystallized, the figure is generally a 
rectangular four-sided prism. 

^ Second Species. Hyacinth. 

The chief colour is red, passing to reddish- 
brown, and to orange-yellow. The figure u 
rectangular (biir-sided prism, flatly acuminated 
by four planes, which are set in the lateral 
edges, or tiiis figure, however, several va- 
rieties occur. 

The chrysfals are generally small, and al- 
ways imbedded. The lateral planes smooth, 
and externally shining. Internally it is splen- 
dent and glassy, inclining somewhat to resinous. 

Third Genus. Funt. 

First Species, ChrysoheryL 

The prevailing or general colour is asparn- 
giis-grecu, passing into a variety of allied 
shades. It exhibits a milk-white light; oc- 
curs in roundish and angular grains, which 
sometimes approach in shape to the cube. 
It is seldom chrystallized ; but when in this 
state, it commonly presents a longish six- 
sided table, having truncated lateral edges, 
and longitudinally streaked lateral planes. 
The chrystnls are small, externally shining, 
and internally splendent. It is 'hard, brittle, 
not very easily frangible, with a specific gravity 
of 3.600. Witliout addition, it is infusible. 

Second Species, Chrysoh te. 

The chief colour is pistachio-green, of all 
degrees of intensity. It occurs in original 
angular sharp-edged pieces, with a rougir, 
scaly, splintery surface, and when chrysfal- 
Itzed, exhibits a broad rectangular four-sided 
prism, with its lateral edges sometimes trun- 
cated, sometimes bevelled, and acuminated 
bv six planes. The external surface of the 
chiystals is splendent, internally splendent 
and vitreous. • 

Third Specks, Olivine, 

The colour is generally asparagqs-grecDi 
of various degrees of intensity. It is found 
imbedded also in roundish pieces and grains ; 
and when chrystallized, which is rare, in rect- 
anguliir four-aided prisms, luteriiallyf it is 
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shilling, varying between glistening and splen- 
dent. It is semitransparent, very easily fran- 
gible ; in a low degree hard, and not parti- 
« ciilarly heavy. It is nearly infusible without 
addition. Occnrs ioibeddeu in basalt. 

Fourth spedea. Augiie, 

ITie general colour is blackish-green. It 
occurs chiefly in indeterminate angular pieces 
and roundish grains. Occasionally it is chrys- 
tallized, and presents broad rectangular six- 
sided prisms. The chrystals are mostly small. 
Internally the lustre is shining, approaching 
sometimes to splendent. The angite is only 
translucent, and but faintly transparent. It is 
hard, not very easily frangible, and not pat ti- 
cularly hea\y. It is found in basalt, either 
singly or accompanied with olivine. 

Fifth ^ecies, Vesuviane, 

Its principal colour is dark olive-green, 
passing into other allied shades. It occurs 
massive, and often chrystallized in rectangular 
four-sided prisms. The chrystals are mostly 
short, and placed on one another. The \esii- 
viane is translucent, hard in a inoderdte de- 
gree, and approaching to lieav>. Before the 
blowpipe it melts without addition. It ir 
found among the exnviae of Vesuvius, from 
whence it derives its name in Siberia and 
Kamtscliatka. 

Sixth species, Leuzite. 

The colours are yellowish and greyish-white. 
It occurs mostly in original round and angular 
grains. When chrystallized, it exhibits acute 
double eight-sided pyramids. Internally it is 
shining, and approacning to glistening, with a 
vitreous lustre, inclining somewhat to re&inoiis. 
The lenzite is translucent and semitransparent. 
It is hard in a low degree, brittle, easily fran- 
gible, and not very heavy. 

Seventh species, Melanite. 

The general colour is velvet-black. It oc- 
curs chrystallized ‘.n a six-sided prism. The 
chrystals are middle sized or small. Exter- 
nally they are smooth and shining, approach- 
ing to splendent; internally shining, inclining 
to glistening. The melanite is opaque, haul, 
pretty easily fi'angibie, and not very heavy. 
It occurs imbedded in rocks of the newe.*! 
floetz trap formation. 

Fighth species. Garnet, 

This Is divided into two sub-species, the 
precious garnet and the common garnet. 

Ninth specMs. Pyrope. 

The colour is dark-blood red. It occurs in 
small and middle-sized roundish and angular 
grains : but never chrystallized. Its lustre is 
splendent and vitreous. It is completely trans- 
parent, hard so as to scratch oiiartz, and not 
particularly heavy. It is found imbedded in 
serpentine in Saxony apd Bohemia. In Scot- 
land, it is found in the sand on the sea-shore. 
It is employed in various kinds of jewellery, 
and is genemly set in a good foil. 

Tenth spsacies, Grenatite. 

The colour is a dark reddish-brown. It is 
always chrystallized in broail six-sided prisms. 
The chrystals 0*6 small and middle sized. 


internally glistening, with a lustre between 
x'iticoua and resinous. The grenutite varies 
from opaque to translucent, is hard, brittle, 
easily fran|pble, and not particularly heavy. 
It is found imbedded in mica slate.. 

Eleventh species. Spinelle. ^ 

The predominant colour is red, whitJi passes 
on into ^ bine, green, yellow, and brown. It 
occurs in grains, and likewise chrystallized 
in octaedrons with several variations. The 
chrystals are very rarely middle sized. Ex- 
ternally and internally the lustre is splendent 
and vitreous. It is fusible with borax : occurs 
in rocks belonging to the newest floelz trap 
formation. It is used as a precious stone, and 
considerably valued. 

Twelfth species. Sapphire. 

The principal colour Berlin blue ; but it is 
found also red, with all the intermediate shades 
between these two colours. It occurs in small 
rolled pieces, anJ chrystallized in double three- 
side pyramids. The cbrystuls are small and 
middle sized. Internally the lustre is splen- 
dent and vitreous. Some varieties, when cut, 
exhibit 'a star of six rays. The sapphire is 
hard in the highest degree, but yields to tlx; 
diamond; it is easily frangible, and rather 
heavy, having a specific gravity of about 4,000. 
It is infusible without addition: occurs in 
rocks of the. newest floetz trap formation. This 
nracious stone is found in the ntiiiost beauty in 
Fegu and Ceylon. 

Thirteenth species. Corundum. 

See ConuNDUM. ^ 

Fourteenth species. Diamond Spar. 

The colour is a dark hair brown. It occurs 
massive, disseminated, in rolled pieces, and 
chry'stallized in six-sided prisms, or very acute 
six-sided pyramids. Internally, its lustre is 
splendent, approaching in a slight degree to 
adamantine. It is translucent on the edges, 
hard in a high degree, easily frangible, and 
not particularly heavy. It has hitherto been 
found only in China. Both this stone and 
corundum are employed in cutting oiid polish- 
ing hard minerals, nnd they seem to be nearly 
allied to each other. 

Fifteenth species. Emery, 

See Emery. 

Sixteenth species, Tofisz. 

The chief colour is a wine yellow, of all 
degrees of intensity. It is found massive, 
disseminated, and sometimes rolled, but most 
commonly chrystallized in oblique eight-sided 
or Icur-sided prisms, which exhibit several 
varieties. The chrystals are small and middle- 
sized, exteroajly sphndent; internally splen- 
dent, and shining : lustre vitreous. The topaz 
idternates from translucent to transparent, and 
is duplicating transparent. It is hard in a high 
degree, easily frangible, and is not particularly 
heavy. It is fusible with borax; and some 
kinds in a gentle heat turn white, and are 
sometimes sold for diamonds. It is commonly 
found in veins that traverse primitive rocks. 

Seventeenth species. Emerald, 

Wiiicli see 
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ESgMeenih specieg, BoryL ^ 

Him is divided into two mib-speciei, the 
precious and the schorlous beryl, Bbryl. 

‘Nineteenth epeciei, Sehori, 

This is divided into inb-species, common 
fchorl and tourmaline. 

Twentieth species. T/tumerstone. 

'I^e colour is commonly clove-brown, of 
various degrees of intensity. It is occasion- 
ally found massive, more frequently dissemi- 
nated ; but generally chrystallized in very flat 
and oblique rhombs. Externally, its Instre is 
generally splendent; internally, it alternates 
from glistening to shining, and is vitreous. 

This species alternates from perfectly trans- 
parent to weakly translucent It is pretty hard, 
very easily frangible, and not particularly heavy. 
It appears to be peculiar to the primitive moun- 
tains. 

Twenty-first Species, • Iron-Flint, 

The colour is a yellowish-brown, bordering 
on liver-brown. It occurs commonly massive, 
but also chrystallized in small equiangular 
six-sided prisms. Externally, its lustre is splen^ 
dent ; internally, shining, and is intermediate 
between vitreous and resinous. 

Iron-flint is opoque, and slightly translucent 
on the edges. It is pretty hard, somewhat dif- 
flcultly frangible, ana approaching to heavy. It 
occurs in iron stone veins, and isfound in Sax- 
eny, and, according to Larsten, at Bristol. It 
renders the iron ore, along with which it is dug, 
very diilicult of fusion. 

Twenty-second species. Quartz. 

Werner divides this into five sub-species 
amethyst, rock chrystal, milk-quartz, common 
quartz, and prase. See Quartz, Amethyst, 
&c. 

Twenty -tidrd species. Horn Stone. 

Horn stone is divided into three sub-species, 
splintery hom-stone, ronchoidal born-stone, and 
w ood-stone. See Horn-stone. 

Twenty-furwth species, FUnt. 

TTie general colour is grey, but with many 
varieties. It occurs massive, in regular plates 
in angular grains and species, in globular and 
elliptical rolled pieces, in the form of sand, 
and tuberose and perforated. Sometimes it is 
chrystallized, when it exhibits double six-sided 
prisms, or flat double three-sided pyramids. In- 
tonally, the lustre is glimmering translucent on 
the edges, hard, easily frangible, and not parti- 
cularly heavy. 

Twenty fifth species. Chalcedony, 

This is divided into two sub-species, chalce- 
dony and carnelian, which see. 

Agate, 

The fossils known under this name are all 
compound substances; and hence cannot have 
a particular place in| any systematic arrange- 
tiient. Werner therefore has placed them 
as a supplement to (he species chalcedony, which 
forms a principal constituent part of them. See 
Auate, 


Twenty-sixth sp^. HeKstrepe. 

Which see. 

Twenty^seventh species. Plasma, » 

Tlie usual colour is intermediate between 
grass and leek-green, and of different degrees 
of intensity, ft occurs in indeterminably angu- 
lar pieces, which have a rough eartbjr crust. In- 
terually its lustre is glistening. It is interme- 
diate between semitransparent and stroqgly 
translucent, hard, brittle, frangible witliout great 
difficulty, and not particularly heavy. 

Ikventy-eighth species, Chrysoprase. 

Which see. 

Twenty-ninth species. Flinty Slate. 

This has been divided into two sub-species, 
Common flinty slate, and Lydian stone. 

Thirtieth species. Cals Eye, 

The principal colour is grey, of which it 
presents many varieties. It occurs in blunt- 
edged pieces, in rolled pieces, and likewise 
massive. Internally, it is shining; usually 
translucent, and sometimes also semitrans- 
parent. It is hard, easily frangible, and not 
particularly heavy. 

Its geognostic situation is unknown. It is 
'mported from Cevlon and the coast of Mala- 
bar; and is iisiiaify cut for ring-stones. Some 
of the varieties are highly valued. 

Thirty-first species, Prehniie. 

^e colours are various shades of green, 
white, and yellow. It is sometimes massive 
and sometimes chrystallized in oblique four- 
sided tables. Externally, the chrystals are 
smooth and shinhig ; internally, inclining to 
glistening and pearly. 

Prehnite is translucent, sometimes passing 
into semi-transparent and transparent: it is 
hard, easily frangible, and not very heavy. 

Thirty-second species. Zeolite. 

This species is divided by Werner into fiie 
sub-species, 1. Mealy zeolite; 2. Fibrous 
zeolite; 3. Radiated zeolite; 4. Foliated 
zeolite : 5. Cubic zeolite. 

All the different sub-species are natives of 
Scotland. 

Thirty-third ^ecies. Cross Stone. 

The colour is a greyish-white. It occurs 
chrystallized, either in broad rectangular four- 
sided prisms, or iiv twin chrystals. The 
chrystals are mostly small, and aggregated on 
one another. Both the internal and the^ex- 
temal lustre is shining, inclining to splendent 
or glistening. 

The cross -stone is translucent passing to 
transparent semi-hard, easily frangible, and 
not mrticularly heavy. It has hifierto been 
foand only in mineral veins, and in agate - 
balls. 

Thirty-fourth species. Agate Stone. 

The colour is a perfect azure bine, of dif- 
ferent shades. It is found massive, dissemi- 
nated, and in rolled pieces. The lustre is 
glistening and glimmering. It is transln- 
cent on the edges,, pretty hard, brittle, easily 
frangible, and not particularly hea\y. jSe« 
Aoati. 
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FOUKTIJ CENU8. 

Clay Genus. 

^/?peciea 1.— Jasper 

Species *J. — Opal. 

Species .3. — Pitch Stone, 

Species 4. — Obsidian. 

Species 6. — Pearl Stone. 

Species 6. — Pnrnice Stone. 

Seveni/t species. Ftlspar, 

Is cliuded into four sub-species; compact 
felspar, couiuion felspar, aduluria, and Labra- 
dore stone. Fi({. 15. 

Kitfhlh species. Pure Clay, 

[s snow white, with occasionally a yellow- 
ish tiiiire, and occurs in kidney-shaped pieces, 
which have no lustre. 

'Ninth species. Porcelain Eartlu 

The colour is generally a reddish- while, of 
various degrees of intensity. It occurs mas- 
sive and disseminated* its i)articles are fine 
and diTsty, slightly colieriug, and feeling hoe 
and light. 

Tenth species. Common Clay. 

This is divided into six sub-species, as 
follows . 

1. lioani. 2. Potters’ clay is of two kinds, 
earthy and slaty. 3. Pipeclay. 4. Variega- 
ted clay, coninioiilv white red and yellow; 
stript d, veined, antf spotted. It occurs mas- 
sive, is passing into friable, fcids a little 
greasy, Hiid adheres somewhat to the tongue, 
5. Clay stone, commonly grey or red, with va- 
rious intermediate tints. 6. Slate clay. 

Species 11. — Polier, or polishing Stone. 

Spi ciea 12. — 'I'ripoli. 

Species 13.— Alum Slone. 

Species 14. — Alum Farth. 

Spei ies 15. — Alum Slate. 

Species 10. — Pitumiiions Sliale. 

Serciiteenth tpecies. Drawing Slate, or 
HlacJc Chalk. 

Its colour is a greyish -black, with a tinge 
of bill'* ; it occurs inassi\e, is opaque, colours 
and writes, is .soft, mild, easily iraiigible,''feels 
meagre but fine, and i > rather light. 

It w found in priii.ilive mountaiiis in France, 
Oeriii.'ny, Iceland, S'otland, and the llebri- 
de.s. W lien of a middling degree of hardness, 
it IS used I'ur drawing. 

Kigktet'nth specitfj. Whet Slate. 

The common colour is greenish-grey , it 
is ina.ssive ; internally, weakly glimmering, 
Heini-hard, k ds rallier greasy, and it is not par- 
ticularly brittle or heavy. 

Nineteenth species. Clay Slate. 

Its principal colour is grey, of which th*»re 
are many varieties. If occurs mn.ssive; iri- 
tei Dally', its colour is glistening, the suhstaiice 
opaque, soil, and easily frangible. VViieii spilt 
into thill and firm fahles, it<is used fur roofing 
houses, nod other piirpose.s. 

Twentieth species. Tjepidolite, 

Its colour is a kind.r^r peach-blos.som, red, 
verging on lilac-bine, and occurs nias.sive. 
Its internal lustre is glistening; it is traiis- 
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lucent, soil, easily frungHile, and easily melts 
before the blowpipe. Hitherto it ha. s only 
been found in Moravia, where it lies in 
^gneiss. See ^^IiCA 

Twenty-first species. Mica, or Glimmer. 

Its common colour is grey, of great varjety 
of shades. 

Tiventy-second sjiecies. Pot Stone. 

Its colour is a greenish-grey, of ditTerent 
degrees of intensity ; is massive ; lustre, in- 
ternally, glistening and pearly, tran.sliiccnt 
on the edges ; soft, feels greasy, and is very 
difficultly frangilile. 

Twenty-third species, Chloritct 

Which see. 

Twentyfimirih sjiecies. Ilorenblende, 

Which see. 

Twenty fifth species. Basalt. ^ 

See Basalt. « 

Twenty-sixth species. Wacko. 

The colour is a greenish-grey, of various 
degrees of iiiteii.sily. It occurs massive and 
ve.sicular, is dull, soniewiiat gliniinering, opa- 
line, usually soft, more or less easily litingible, 
and nut particularly heavy. 

Ttceniy-seventh species. Clink Stone 

Is commonly of a dark greriiish-grcy co- 
lour, always massive, and occurring in irre- 
gular columns, and tahular distinct concre- 
tions. It is usually translucent on the edges, 
brittle, easily frangible, and when stiiick with 
a hammer, sounds like a piece nf metal. 

It is said to belong to the Hurt/ trap funu- 
ation, and generally re.sts on basalt. 

Twenty -eighth species. Lata. 

Is divided into two siilj-.species. 

1. Slag lava is a of greyish-black colour, 
passing into other shades. 

2. Foam lava is of a daik grernish-grey 
colour, occurs small and fine, vesicular; ex- 
ternally, glimmering, slightly IrniLshicent on 
the edges, brittle, easily frangible, and ligid. 

Twenty-ninth species. Green Barth. 

Its colour is a celaden green, of various 
o grees of intensity. It occurs massive, in 
ai-g'ilar and globular pieces, and also disse- 
iiiiitated. Intel uully, it is dull, streak glis- 
tening, very soft, easily frangible, und light. 

It is principally loiind in amygdaloid, in 
Sa* Miy, Bohemia, S( otiaiid, and other places, 
and 1.S used by painters. < 

Thirtieth species, Lithomage. 

Th divided into two sub-species. 

1. Friable litliornuge, or rockmarrow, is 
.snow-white, or yeltowisii-white, occurs mas- ' 
sive, as a crust, and disKciuiiiated. 

2. Iridiirifed lithomage is most commonly 
white, of winch it pre.seiits several vaiielies; 
is massive; internally, dull; streak shining. 

Thirty first species. Rock Soap. 

^ Is of a brownish or pitch-hluck colour, mas- 
sive and disseminated, dull, oc|aqiic, does not 
soil, writes like dra^iiig-slate, is easily frau 
gible, and adheres strongly to (he tongue. 
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TMrty-sectmd species* Yellow Earth. 

The colour is ochre-yellow, of diflereilt de- 
grees of intensity. 

I'o the chiy gciiiiH, likewise, belong adhesive 
slfltc, float-stone, pinite, and umber. 

• FIFTH GENUS. 

Talc Genus. 

Species 1.— Bole. 

Species 2. — Native Talc Earth. 

Species 3. — Meerschaum. 

Species 4. — Fuller’s Earth. 

Species 5. — Neaphrite. 

Species O.—Steatite. 

Species 7.— Serpentine, which see. 

Species 8.— Srhiller-Stone, 

Species 9. — ^Talr. 

Species 10. — Asbesi See Asbestos. 

Species 11. — Gyanite, which see. 

Twelfth species. ActynoUte. 

fs divided into the following sub-species: 

1. Asbestousactynolite i»of a greenish-grey 
colour, occurs massive, disseminated, and in 
cApiliary clirysbds ; is internally glistening, 
translucent on the edges, sjift, brittle, not 
*-asily frangible, nor particularly heavy. It 

< found in mineral beds in Saxony, and othe^ 
parts of Germany. 

2. Common actynollte is generally of a 
green leek-colour, pas.sing into other shades 
of the same ; it occurs massive, and likewise 
chrystallized in very oblique six-sided prisms, 
is sipendent externally semi-bard, rather brit- 
tle, and not easily frangible. 

it is found in beds in primitive mountains, 
in Saxony, Switzerland, Norway, and Scot- 
land. 

3. Glassy actynolite is principally of 
mountain-green colour, of various degrees of 
intensity. 

SIXTH GENUS 

Calc Ger/ws. 

First species. Fork Milk, 

Its colour is yellowish-white ; it is compos- 
ed of dully, dusty particles, generally weakly 
cohering, leels meagre, soils very much, and is 
very light 

Second species. Chalk. 

Its colour is principally all }'ello\visli -white : 
it occurs massive, disseminated, and us crust 
over flint 

Third species. Lime-Stone. 

Is divided into several sub-species : 

• 1. Compact lime-stone is of two varieties, 
common compact lime-stone, and roe-stone. 
The former is generally of a grey colour, but 
is frequently veined, zoned, striped, or clouded. 

2. Foliated limestone is likewise of tw'o 
kinds, granular limestone, and calc spar. 

3. Fibrous limestone, is of two varieties, 
common fibrous limestone, and fibrous lime- 
stone, or cale sinter. 

4. Pea-stone is commonly yellowish- white, ' 
massive, internally dull, opaque or translucent 
on the edges ; soft, very easily frangible 

Species 4.—Schauni, or foaming earth. ^ ' 
Species ^-^Slate spar. 

S|iecieB 6.— Brown spar. 


Species 7.--Rhomb spac See Sttar, 
Sfiecies 8. — Schaalstone 
Species 9.— Stink-stone. 

. Species 10. — Marie. 

Eleventh species. Bituminous marie slate. 

Its colour is intermediate between jpreyish and 
brownish-black ; it is massive, from glim- 
mering to shining, ' fragments slaty, usually 
soil, not_ very brittle, easily frangible, anrl 
streak shining. It is found in beds along with 
the oldest floetz limestone, and contains mnch 
copper intermixed with it, oii account of which 
it IS usually smelted in Thuringia. 

Twelfth species. Calc iyff. 

The colour is yellowish-grey; it is gene- 
rally perforated or marked with the itiipres- 
•sloiis of other substances, also amorphous, 
ramose, and corroded. 

Thirteenth species, Arragonite. 

The principal colours are greenish-grey, 
and iron-grey. It occurs chryfttallized in per- 
fect equiangular six-sided prisms ; the lustre 
is glistening, passing into shining, and is vitre- 
ous ; it is semihard, brittle, not particularly 
heavy, and plurpluresces a little. It was first 
discovered in the province of Arragon, whence 
its name, imbedded in gyps. 

Fourteenth species, Appatite, 

The usual colours are white, green, blue 
and red ; it generally occurs clir>(jtullized, 
the radical form of which is the equiangular 
six-sided prism. Externally it is splendent, 
iiiienially shining uiid resinous. It is com- 
monly transparent semihard, brittle, ^ easily 
frangible, and occurs in tin veins, &c. in Sax- 
ony, Bohemia, and in Cornwall. It has been 
confounded with schorl, &c. See fig. 20. 

Fifteenth species. A sparagus or spargel 
stone. 

Sixteenth species. Boracite, 

Its colours are yellowish, smuke, und grey- 
ish white, passing to nsnaragiis green ; it 
occurs in clirystalli/cd cubes, with the edges 
and npgies truncated, internally shining, com- 
monly semitransparent, semihard, brittle, and 
easily frangible. Hitherto it has been disco- 
vered only at Luiieburg in Hanover. 

Seventeenth sjiccies. Fluor 
Which see. ^ 

Eighteenth species. Gyps, 

'fills is div ided into the following snb-sffe- 
cies : 

1. Gyps earth is of n yellowish- white colour, 

S assiiig into some allied shades, is interme- 
iate between fine scaly and dusky, dull and 
feebly glimmering, soils^ a little, feels meagre 
but soft and fine, and is li^ht. It is found, 
though rarely, in gyps count i les. 

2. Compact gyps, is commonly ash grey, 
passing into smoke and yellowish-grey, 
massive, internally dull, feebly translucent 
on the edges, very soft, frangible without 
greht difficulty, and is employed in nrchi- 
teefnre and sculpture* under the name of alar 
baster. 
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3. Foliated ii commonjly white, grrey, 
or red, presenting spotted, striped^ and veined 
colour delineations. 

4. Fibrous gyps is priucipally white, grey. 
Slid red, with various snades of each. 

Gyps, when bnmt, forms an excellent 
cement, and is used for many omaraental piir- 
prses. 

Nineteenth tpeciea, Sehmte 

Tts principal colour is snow-white, passing 
into otner neighbouring shades. 

Twentieth epeeies. Cube Spar, 

The colour is milk-white with various allied 
shades. 

Seventh Genus. 

Baryte genus. 

First species, WHhsriie, 

Is commonly of a light yellowish-grey co- 
lour, generally massive, but sometimes chrys- 
tallized in six sided prims, or double six- 
sided pyramids. 

Second species, Heavp spar or baryte. 

See BARYTEi). 

Eighth Genus. 

StronTXAN genus. 

First species. Sirontian, 

The usual colour is intermediate between 
asparagus and apple-green ; it occurs most 
commonly massive, but sometimes chrystal- 
lized in a circular six-sided prism. The liislre 
of the principal fracture is shining, of the cross 
fracture glistening. It occurs along with lead- 
glance, heavy spar, icc. at iStrontian in Argyle- 
abire. 

Second species. CeUstine 

Is divided into two sub-species : 

1. Fibrous celestine, is of an intermediate 
colour, between indigo-blue and blueish-grey ; 
it occurs massive and in plates, and also cliry- 
ntallized, shewing a tendency to prismatic dis- 
tinct cpncrctions ; is translnrent, soft or se- 
niihard, easily frangible, and pretty heavy. 

2. Foliated celestiue, is of a milky- white 
rolonr, falling into blue ; it occurs i^Rssive, 
and alao chrystallized in six sided tables in- 
tersecting each other. It has a glistening 
lustre, is strongly translucent, soflish, not 
naitirularly brittle, easily frangible, and hard. 
It occurs sometimes in sidplinr beds, and is 
found very tiuely chrystallized in Sicily, and 
likewise near Bristol. 

CLASS IF. 

Fossil Salve. 

The snbstances inclndcd in this class are 
confined to those v hich are found in a natu- 
ral state only ; and the greater port of them 
appear lo be formed by the agency of water, 
air, &r. The distinguishing characters of 
fossil salts are, their taste and easy solution. 

^ They resemble each ot];er so closely, that 
(be term sa/ine consistence is used to express 
whatever relates to hardness, tenacity, and 
frangibility. 

Species l.-*Natron. or natural soda. 

Species 2. — ^Natufw nitre. 

Species 3.->-NaturaI rock-salt 


Species 4.— Natural sal-ammonino. 

Species 6.— Natural Epsom salt. 

Sp.'cies 0.— Natural Glanber salt. ' 

Species 7.— Natnrel alom. 

Species 8.-r-Hair salt 

’Ninth spedee. Rock Butter, 

The colour is light-yellow or greyish-white. 
It occurs massive and tuberose, is translu- 
cent, has a saline consistence, or sweetisb-sour 
astringent taste, and feels a little greasy. It 
oozes out of fissures of rocks of alum slate, 
and is found in Lusatia, Thuringia, Denmark, 
Siberia, and near Paisley in Scotland. 

Tenth species. Natural Viiriol 

Is divided into the tliree following snb -spe- 
cies, viz. iron, copper, and zinc viiriol. 

Here it must be remarked, that borax, though 
so well known by name, is without a place in 
the Weraeriau system, as it is uncertain whe- 
ther or not it'ot’cnrs in a solid state. It is most 
probable that it occurs only in solution in cer- 
tain lakes. See Borax. 

The new genus stallite, of which only one 
species, cryolite, has been found in Greenland, 
seems properly to come under this head. 

CLASS IIL 
Inflammable Fossils. 

Fossils belonging to this class ore light, 
brittle, mostly opaque, yellow, brown, or black, 
seldom chrystallized, and never feels cold. 
They are more nearly allied to the metallic 
than to the earthy or saline classes. 

First Genus. 

Sulphur genus. 

First species. Natural su^hitr. 

It contains (he two following sub-species : 

1. Common natural sulphur, is of the colour 
the name expresses, but of different degrees of 
intensity. 

2. Volcanic natuial sulphur is of the colour 
the name imports, but with a considerable 
tinge of green. 

SECOND GENUS. 

Bituminous genus. See Bitumens. 

First Species. Broum Coal, See Coal. 

Third Gem:s. 

Graphite genus. 

First species. Glance Coal. 

This is divided into two sub-species : 

1. Conchoidal glance coal is of an iron-black 
r. ’our, of different degr«;es of intensity, occurs 
massive and vesicular, internally shining, boV- 
dering sometimes on semiliard, brittle, easily 
frangible, and light 

2. Slaty glance c<wl is of a dark iron-hlack 
colour, occurs massive, is shining and glisten- 
ing, soft, very easily frangible, light, and inter- 
mediate between sectile and brittle. 

Second species. Graphite. 

This contains two sub-sj>ecies : 

1. Scaly graphite is commonly of a dark 
steel .grey colour. 

2. ComiMct fp-apbite is rather blacker (bon 
the preceding, is internally glimmering with a 
metallic lustre. 
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Third species. Mineral eha»*coal. . 
The colour is a greyish*black. It ogcu|s in 
small angular and somewhat cabicaKshaped 
pieces, is glimmering, with a silk^lustre^ ms 
strongly, is soft, and light. It is round in thin 
layers in different kinds of coal, and is widely 
dissvninated. 

Fifth Gsnus. 

Resin ffcnus. See Resins. 

Firsi speciM. Amber. 

This is divided into the two following sub- 
species : 

1. White amber is of a straw-yellowish co- 
lour. Jt occurs massive, and sometimes asso- 
ciated with the following sub-species. 

2. Yellow amber is of a wax-yellow colour, 
passing into several neighbouring shades. It 
admits of a fine polish, and is cut into neck- 
laces, bracelets, snud-boxes, and various other 
articles. 

Second species. Hcjpeystone, 

See Mellitb. 

CLASS IV. 

Metallic Fossils. 

First, Platina Genus. 

First species. Native platina. 

The colour is very light steel-grey, approach- 
ing to silver-white. See Pf^ATlNA. 

Second Genus. Gold. 

First species. Native gold. 

This is divided into two sub-species : 

1. Gold yellow native gold is of a perfect 
colour, curresnoiidiiig to its name. 

2. Brass-yellow native gold is principally 
of the colour of brass, occurs disseminated, 
capillary, iiioss-like, reticulated, and in leaves, 
also chrystallizcd in thin six-sided cubes, and 
is rather lighter Ilian the preceding. 

.3. Greyish- yellow native gold is of a brass- 
yellow colour falling into steel-grey, occurs in 
very small flattish gniins like platina. 

Third Genus. Mercury, which see. 
Species 1. — Native mercury, or quicksilver. 
Species 2. —Natural amalgam. 

Species 3. — Mercurial horn-ore, or corneous 
nierciirv. 

Species 4. — Mercurial liver-ore, or mercurial 
hep.itirore. 

Species 5. — Cinnabar. 

Fourth Genus. Silver. 

^ First species. Native silver. 

Common native silver is of the colour the 
name expresses. It occurs massive, disse- 
minated, in pieces, plates, Und membranes, ns 
w'ell as in other forms. It is soft, peifectly 
malleable, common flexible, and very heavy 
when pure. See Ghemistry. 

Species 2. — Antiinonial silver. 

Species 3. —Arsenical silver. 

Species 4. — Corneous silver-ore, or horn-ore. 
Species 5.— Silver-black. 

Species 6. — Silver-glance. 

Species 7.— Brittle silver-glance. 

Species 8.-~Red silver-ore. 

Species 9. — White silveiAorc. 

Species 10.— Black silver-ore. 


Fifth Genus. Capper, which see. 

First species. Native copper. 

The colour is copper-red, but frequently 
tarnished. ^ 

Second species. Copper glance. 

Compact copper-glance is usually of a dark 
lead-colour, passing into blackish-grey. 

Third species, Tariegated ctyjper-ore. 

Its colour, when dag, is intermediate be- 
tween copper-red and pinchbeck-brown, but 
it soon becomes tarnished. It occurs massive, 
disseminated in plates, membranes, and chry- 
stallized in octahedrons. 

Species 4.— Copper pyrites. 

Species 5. — White copper-ore. 

Sixth species. Grey copper-ore, or Fahl ore. 

The most common colour is steel grey : it 
occurs massive, disseminated, and also chry- 
stallized in tetrahedrons, octahedrons, and 
garnet dodecahedrons. 

Species 7. — Copper black. 

Species 8. — Red copper ere, ' 

Species 9. — ^Tile oar. 

Species 10. — Copper azure. 

Speciies 11. — Malachite. 

Eleventh species. Malachite, which see. 

Twelfth ^ecies. Copper-green, 

The principal colour is verdigris-green, of 
different degrees of intensity. 

Thirteenth species. Iron-shot cepper-green. 

Earthy iron-shot copper-green is usually of 
an olive-green colour: occurs massive, and 
disseminated. 

Fourteenth ^ecies. Copper-emerald. 

The colour is an emerald-green. It occurs 
in chrystallized six-sided prisms, which arc 
externally and internally shining. 

Fifteenth species. Copper-mica. 

Is nsually of an emerald-green colour: it 
occurs massive, disseminated, and occasionallv 
chrystallized in very thin six-sided tables. It 
is sofl,%ctile, not very brittle, nor particularly 
heavy; and has hitherto been found only in 
veins in Cornwall, where it passes under the 
unscientific name of foliatic arseniate of copper. 

Sixteenth jetties. Lenticular ore. 

The colour is sky-blae, sometimes passing 
into verdigris green. 

Seventeenth species. Oliven ore. 

Foliated oliven ore is of a perfect oIi\e- 
(rceen: seldom occurs massive, usually in 
drasy crusts, and in small clirystals. 

Sixth Genus. Iron. 

First species. Nofive iron 
la of a light steel-grey colour, inclining to 
silver-white : it has hitiieKo been found only 
ramose ; internally it is intennediate between 
gliminering and glistening, with a perfect me- 
tallic lustre, and a hackly fracture. It is be- 
tween soft and semiliard, perfectly malleable, 
common flexible, difficultly frangible, and nil- 
commonly heavy. Hitherto it has been found 
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duly in loose masses on the surface of the 
eartli, and is a rare production. 

Second species. Iron pyrites. 

Common iron pyrites is usually of a perfect 
bronze-} allow colour: it occurs massive, dis- 
seminated, in membranes, and also chrystal 
lized in cubes, octn lied runs, dodecahedrons, 
icosahedrons, and leuzite chryslals. 

Third species. Magnetic pyrites 

Is of an intermediate colour between bronze- 
yellow and copper-red : it occurs massive and 
disseminated. 

Fourth species. Magtietic iron stone. 

Common magnetic iron-stone is of an iron- 
black colour: is massive, diss(‘niinated, and 
also clirvstallized in cubes, uctaliedrons, a.Md 
garnet ifodecaiiedroiiv, and rectangular four- 
sided prisma. It is exteriirdly shining ; inter- 
nally between sph^ndent and gliNtening. with a 
metallic lustre; is interniedi.ite between hard 
and semihanl, brittle, and heavy. It occurs 
must frequently in primitive mountains. When 
pure, it atfords excellent bar iron. 

Fifth species. Iron glance. 

Common iron glance is usually of a dark 
steel grey colour, w illi several diHereut shades. 
It comnionly occurs massive and disseminated, 
und also chrystuilized in flat, double, three- 
sided pyramids, and in double three-sided 
pyramids. 

Sixth species. Ued iron-stone. 

Red iron froth. The colour is intermediate 
between cherry-red and brownish-red. It oc- 
curs commonly friable, massive, sometimes 
coating and disseminated, and is composed of 
scaly particles, which are glimmering, and 
have a semi-metallic lustre. 

Seventh species. Brown iron-stone. 

Brown iron froth is of an intermediate euloiir 
betw’cen steel-grey and clove-brown, and is 
between friable and solid, ft occurs massive, 
coating, spumous, &c. and is composed of 
Bcoly particles, shining and glistening, with a 
metallic lustre. It soils strongly, feels'^greusy, 
and is very light. 

Eighth spent's. Sparry iron stone. 

I’lie principal colour is a light yellowish 
grey, wnicii, on cxfmsure to tiie hair or heat, 
changes into brown or black. It occurs mas- 
.sive, disseminated, witii pyramidal impressions, 
in plates, and chrystallized. It is chiefly coii- 
flued to the primitive and floetz moiintiius. 

Ninth species. Btach iron-stone. 

Compact black iron-stone, is of an interme- 
diate colour between bluish-black, and dark 
steel gre-y. 

Tenth species. Clay iron-stone. 

Reddle is of a light lirownish-red, passing 
into cherry-red : it occurs only ma.ssive ; soils 
strongly, and writes, is' secfile, easily fran- 
gible, and rather heavy. It is chiefly found in 
Uib newer clay-slatc, and is nmduced pretty 
abundantly in G^any ana Siberia. The 
coarser varieties are used hv the carpenter, 
tJie finer by the painter, unaer the name of 
red chalk 


Eleventh species. Bog tron-ore^ 

Morass ote is of a yellow-brown colour, 
sometimes friable, sometimes coherent, and 
occurs maii'sive. ^ 

Twelfth tpecies. Blue iron-earth. 

When fresh it i^whitish, but soon becomes 
of on indigo-blue colour, of ditTerent degrees 
of intensity. 

Thirteenth species. Green iron- earth. 

Friable green iron-earth is of a siskin-green 
colour, occurs massive and disseminated, is 
more or less cohering, soft, fine, easily frangible, 
and intermediate between particularly heavy 
and heavy. 

Fourteenth species. Citde ore. 

The colour is olive-green, of dilfeieut dc- 
gree.s of inten.sity ; it occurs massive, and cliry- 
stallized in small cubc.s. 

SfiVEivni Genus. Lead. 

First species. Lead gtance. 

Common lead glance is of a fresh lead- 
grey colour, of dilfererit degrees of intensity; 
it occurs massive, disseminated, in tiieri 
branes, &.c. and also chiystallized in cubes, 
octahedrons, four-sided prism.s, six-sided 
prisms, and three-sided tables. It is soft, 
sectile, externally easily frangihle, and un- 
comnionly heavy ; and is found in M'ins and 
beds in primitive, tMflijitivf; ami fleetj: moim- 
tnins. It is most frequently W'lrkcd us un oro 
of lead, but sometimes as an urc of siUer, 
i Sfiecies 2. — Blue-lead ore. 

Species 3. — Brown -lead ore. 

Species 4. — Black-le.id ore. 

Species 5. — White-lead ore. 

Species 6. — Green lead ore. 

Species 7. — Bed-lead ore. 

Species 8. — Yellow-ved oie. 

Ninth species. Lead vitriol, or vib iul of 
lead. 

The colour is yellowish-grey and greyish- 
white; it occurs only chrystuilized in oetulie- 
drons of dillerent figures. 

Tenth species. Lead earth 
Coherent lead earth is usually of a yellow- 
ish-grey colour; it occurs massive, is inter 
ually glimmering, and usually opaque. 

Eighth Genus. Tin. 

First species. Tin pyrites. 

The colour is intermediate betw ceen stCei- 
roy ond bras.s-yelluw ; it occurs mussi\e and 
isseminated. ^ 

Secotid species. Tin stone. 

The most common colour is blacki.sh* 
brown. 

Third species, Cornish tin ore, or wood tin. 
The most usual roloiir is hair-brown, of 
different degrees of intensity ; it occurs usu- 
ally in rolled pieces. 

Ninth Genus, fiisnmth. 

Fi st specie. Native btsfnuih. 

Its colour is silver-white, with an iucH* 
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nation to i^d ; it occars massive dissemi- 
nated in leaves, reticulated, and chrystallized' 
in small four -sided tables. 

n • 

Second species. Bismuth glance. 

The colour is^a light lead-grey?^ it occurs 
massive, disseminated, and in acicular and 
rapilh^y chry stale. 

Third ^edes. Bimmihrochre. 

The colour is a straw-yellow, passing into 
>ther neighbouring shades. 

Tenth , Genus. Zinc. 

Firsi ^edes. Blende. 

Yellow blende is of a dark wax and sul- 
phur yellow colour ; it usually occurs mas- 
sive and disseminated. 

Second species. Calamine. 

The general colour is yellowish-grey, which 
passes into other ueiglibuiiriiig shades; it 
occurs massive, disseminated, cellular, cor- 
roded, &c. 

Eleventh Genus. Antimmiy. 

First species. Native an timony. 

The colour is perfect tin-white ; it occurs 
massive disseminated, reniforin, and probably 
chrystallized. 

Species 2. — Grey. 

Species 3. — Blaclc. 

Species 4. — Red. 

Species B. — While antimony ore. 

Species 6.— Antiinony-ochro. 

Twelfth Genus. Cobalt. 

First sjiedes. White cobalt ore. 

When frerh fractured the colour is usually 
till-white; jt occurs massive, disseminated 
8tr, 

Second spedes. Grey cobalt ore. 

On the fresh fracture its colour is light steel 
grey, inclining to white, but it becomes tar- 
nished by exposure. 

Third species. Cobalt glance. 

The colour is a silier vhite, slightly inclin- 
ing to reddish : it is commonly massive and 
disseminated, sometimes clirjstallixed in dif- 
ferent forms; is externally splendent, inter- 
nally between shining and glistening, and lias 
a metallic lustre. It is seinihard, brittle, 
not 'very easily frangible; and when struck 
with steel, emits an arsenical smell. It is 
found in veins in various fonnations, in the 
different mine countries of tlie continent of 
Europe ; and from it the greatest part of the 
cobalt in commerce is obtained, which is 
highly useful in tlie manufacture of glass, and 
ns a pigment. 

Fourth spedes. Black cobalt ore. 

Earthy black cobalt ore is of an interme- 
diate colour between brownish and blueish- 
Jhek. 

Fifth spedes. Brown cobalt ochre 

Is of a liver-brown colour, passing some- 
limes into other neighbouring shades; it oc- 
curs massive and disseminated. 

Sirth species. Yellow cobalt ochre. 

Is usually of a dirty /itraw-yellow, occurs 
massive, frequently muok corroded. 


Seventh sjfenes Red cobalt ochre. 

Cobalt cnist is of a peach bloisom-red co« 
lour. V 

Thirteenth Genus. Nickel. , 

First ^des Copper nickel. 

Is of a red copper-colour of different de- 
grees of intensity. 

Second /pedes. Nickel ochre 

Is of an apple-green colour, occurs always 
as a coating or efllorescence. 

Fourteenth Genus. Manganese. 

First specie.^. Grey manganese ore. 

Radiated grey manganese ore is of a dark 
steel grey colour, occurs massive, dissemi- 
nated, aud chrystallized in prisms of diderent 
varieties. 

Second spedes. Black manganese ore. 

Is of an intermediate colour between 
brownish-black and dark-greyish black, oc- 
curs' massive, disseminated, and in octahedral 
chrystals. 

Third spedes. Red manganese ore 

Is of a lij(ht rosc-red colour, occurs massive 
*aiid disseiomated. 

Fifteenth Genus. Molyhdena. 

First species. Molyhdena. 

Its colour is a fresh burning lead-grey; it 
occurs usually massive and disserriirinted, 
but also chrystHlli/ed in six-sided tables, and 
short six-sided prisms. 

Sixteenth Genus. Arsenic. 

Frst .species. Native arsenic. 

When fresh broken it is of a light whitish 
lead'grey colour, but it speedily tarnishes; 
it occurs massive, disseminated, reniform, and 
in plates, with various impressions. 

Second species. Arsenic pyrites. 

Common arsenic pyrites is, when fresh, of 
a silver-white colour, but soon acquires a 
yellowish tarnish. 

Third species. Orpiment 

Red orpiment is of an fiiirora-colour, of 
different degrees of iiiteiKsitj ; it occurs mas- 
sive, dis.semiiiated in rm-iiil)iaues. 

Fourth speriis.^ Ar.scitic bloom. 

The colour is of a reddish-while and snew- 
white ; it occurs as a coating, in small bails, 
&c. 

Seventeenth Genus. Scheele. 

First species Tungsten. 

The colour is usually yellowish and grey 
isli-wliite, which pass into' several other neigh- 
bouring shades. 

Second species. Wolf/etm 

Is of nn intermediate colour between dark 
greyish-black and browiiisli-lilack ; it occurs 
massive, and also chrystallized in broarl six- 
sided prisms ; and rectaugulur four-sided ta- 
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Eighteenth Genus. 3Jettac/une, 

Hrst ^cies. 3IenachamL 

fs of a greyish-black colour, inclining to 
iron^black, occurs only in small llattish angu- 
lar grains. 

Second species. Octrahedrite. 

Its colour passes from indigo-blue^ to many 
other shades ; it occurs only chrystallized. 

Third species. Rutile 

Is of a dark blood-rcd colour, of various 
degrees of intensity ; it occurs always chry- 
stailized in four-sided and six-sided prisms. 

Fourth species. Niyrine 

Is of a dark hrownish-black colour, passing 
to velvet -black ; it occurs in larger and smaller 
angular grains, and in rolled pieces. 

Fifth species. Iserine. 

Is of an iron-black colour, somewhat in~ 
dining to brownish black ; it occurs usually 
in small obtuse angular grains, and in rolled 
pieces, internally glistening, with a senii- 
iiietallic lustre, is completety opaque, hard, 
l^rittle, and retains its colour in the streak. 

NiNETiiENTH Genus. Uran. 

First species. Pitch ore 

Is usually of a velvet-black colour; it oc- 
curs almost always massive and disseminated. 

Second species. Uran mica. 

The principal colour is a grass-green, passing 
into various allied shades ; it occurs sometimes 
in membranes, but commonly chrystallized in 
rectangular four-sided tables. 

Third species. Uran Ochre. " 

Friable uran ochre is usually of a straw-yel- 
low colour ; it generally occurs as coating or 
efflorescence on pitch ore. 

Twentieth Genus. Sylvan. 

First sjtecies. Native Sylvan. 

Is of an intermediate colour between white 
and silver- white: occurs massive, and disse- 
minated, and also chrystallized. 

Second species. Graphic me. 

Its colour is a light steel-grey : it occurs 
massive and chrystallized ; externally is splen- 
dent, internally gii^^toning. 

Third species. Yellow Sylvan ore 

Is of a silver-white colour, inclining tobrass- 
'dluvy ; it occurs disseminated, and chrystal- 
ized in very small, and rather broad four- 
sided prisms. 

Fourth species. liiacL Sylvan 

Is of an intermediate colour between iron- 
black, and blackish lead-grey ; it occurs mas- 
sive, and in small, thin, and longisb six-sided 
tables. 

Twentv-first Genus. Chromium. 

First species. Acicular, or Needle ore. 

Its rolouf is dark -steel-grey : occurs in im- 
bedded acicidac chrystels: internally shines 
with a metallic lustre, is soft, not very brit- 
tle, heavy, and is always accompanied with 
chrone, ochre, and s^etimes with native gold. 
It is found ill Siberia. 


Second species. Chrome wkre. 

Is of a >erdigris-CTeen, passing through se 
ve.Tal neighbouring shades ; it occurs massive 
disseminated, and in membranes: is dull, soft, 
not very heavy, and is found witli the preced- 
ing species 

Explanation of the Plates. , 

Plate XXXV. 

Fig. 1. The Icosahedron. 

2. The Dodecahedron. 

The Hexahedron, us 

3. Cube. 

4. 11 bomb. 

5. Rectangular tetrahedral prism. 

6. Oblique-BDgular tetrahedral prism. 

7. Oblique-angular tetrahedral prism, 

in which the terminal planes are 
set obliquely on the lateral planes. 

8. Equiangular hexahedral prism. 

9. Tetrahedron, or simple tliree-sidcd 

pyramid. 

10. Double three-sided pyramid, in 

which the lateral planes of the 
one pyramid are set on the lateral 
edges of the other. 

11. Octahedron. 

12. Simple six-sided pyramid. 

13. Dounle six-sided pyramid, in which 

the lateral planes of the one pyra- 
mid arc set on the lateral planes 
of the other. 

14. Double six-sided pyramid, in which 

the planes of the one pyramid arc 
set obliquely on those of the other, 
so that the common base forms a 
zig-zag line. 

15. Rectangular four-sided table. 

16. Oblique-angular four-sided table. 

17. Equiangular six-sided table. 

18. Lengthened six-sided table. 

19. and 20. Common lens. 

Alterations of the Funaamental Fiyures hy 
Truncation. 

21. Cube tciincated on all its angles. 

Plate XXXVf. 

22. Cube truncated on all its edges. 

By Bevelment. 

23. The cube bevelled on all ils edges. 
Three-sided prism having its lateral 

edges bevelled. 

25. Obliqne-nngnlar four-sided prism be* 

veiled on its extremities. 

26. Six-sided table, with bevelled termi- 

dal planes. . 

27. Octahedron, with bevelled angles^. 

By Acumination, 

28. Cube, with the angles animinated 

by three' planes which are set on 
the Iater.ll plan. 

29. Cube, with tiie angles acuminated by 

three planes which are set on the 
lateral edges. 

30. Rectangular Ibur-sided prism aciimi 

nated by four planes, which are 
set on the lateral planes. 

31. Equiangular six-sided prism, aciimi- 

nntea on both extremities by six 
planes, which are set on the lateral 
planes. 
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Fonrsided prism acnminated* on he alleges, that the same^ SrgiimeDts wliieh 
4 both extremities .by fohr planes, prove the existence of - superior created tntelli* 

which are act on the kiterul edges, gences, do much more strongly conclude 
Srx-sided'^rism, ar,uminatcd,on both against their acting out of their proper sphere, 
extremities by three planes, which Further, the supposiflon of the power, of any 
* arc set on the alternate lateral created agents to work miracles of themselves 

planes. in this lower world, is contradicted by the 

34, »Six-sided prism, acuminated on both observation and experience of all ages ; there 

ertremitiesby three planes, which* being, in fact, no proper evidence of the truth 
are set on the alternate lateral of any miracles, but such as may be htly ascribed 
edges. ^ to the Deity. The stress usually laid on what 

35. Double eight-sided pyramids, aca« is termed the evidence of miracles in favour of 

minuted on both extremities by the Cliristian system is certainly too great 
four planes, which are set on the The effect of such interpositions is evidently' 
alternate lateral edges. ^ compulsory, not persuasive. This is manifest 
IVlINfATUKE, a delicate kind of iiaint- from their whole liistorv; and (xirticularly so 
ng, distinguished by the smallness of the frpm that part of it which describes their com- 
figiircs. its being performed with dots or points, menceinent. An ignorant and idolatrous peo- 
instead of lines; by the faintness of the co- pie were at once, as it were, forced into an as- 
lonring ; its reuuiring to be viewed very sembly representative of the true church of 
Hear ; and by its neing usually done on ivory. God; and a constant succession of miracles 
iMlNlIVIUM, in the higher geometry, the was necessary to keep them in this state, 
least ((iiantity attainable in a given case. See This was a very different thing from |)er8uasion ; 
Maximum. indeed, miracles are expressly said to be ** for 

MINISTER, a person who preaches, per- those who believe not’* And, indeed, down to 
f()rrii.s religious worship in public, administers the latest period of their being wrought we 
the sacranionts, 8rc, ^nd them so g-enerally productive of a liarden- 

IMiNisTRit, o/’s/a/c,a persontowhomasove- ing and irritating pflbrt on the minds of those 
reign prince iutrusis the adniinistratiou of the who witnessed tliL'in, that, on one occasion, at 
g(n eminent. least, //<?, who hath the controul of the nni^ erse, 

is a person sent into a is said to have seen it to be necessary to ab- 
forei|>;n country to manage the ailairs of his stain from doing mighty works among the peo- 
pnjvince, or of the state to which he belongs, pie “ because of their unbelief” Nor is this to 
Of these there are two kinds : those of the oe wondered at when we consider tliat the 
first rank arc embassadors and envoys extra- grand end of miracles from first to last, was lo 
ordinary, wlio reprcseiit the persons of their shadow forth the nature of the great work of 
sovereigns. The ministers of the second rank human redemption, cilectcd by Omnipotence, 
are the ordinary residents. and its application to the regeneration, and con- 

MINOR, in law, is an heir, either male or sequent salvation of man,- fortoeveryexhibi- 
fe male, before they arrive at the age of twenty- tion of this . wonderful plan of mercy, the 
one ; during the miiinrity of such, they are human miud has always maiiifesled its aver- 
usiially incapable of acting for themselves. sion. 

Minor, in logic, the second proposition of a MIRROR. See Optics. 
regular svllogisni. MISCHIEF. Malicious mischief is an injury 

MINSTRhlL, in ancient customs, certain of siieh a gross nature, to personal propeify, 
persons who coriibined the cliaracter of poet that alUioiigh it is not done with a felonious in- 
atul musician, and whose profession it was to tentioii, or an intent to steal, the law' has inflicted 
wander about the countries they inhabited, punishment upon it by various stafufes. By 
singing ])aMeg>'rical songs and verses on (heir statute 6, George I. c. 23, the wilfully and ma- 
ucraNioiial benefactors, accompanying them licionsly tearing, cutting, spoiling, or defacing, 
with some musical instrument. ^ the garments of any person passing in the 

MINT, the place in which the king’s Ihoney streets or highways, anil aasaiilling, with intent 
is coined. See Coining. to do so, is felony. And (here are other acts 

JMINU'FE, in geometry, the sixtieth part of which ndate to the prevention of setting fire to 
degree of a circle. ont-hoiises with corn, damag ing fish-ponds. 

Minutes are denoted by one acute accent, trees planted in gardens, cuttiof; down sea- 
hut (') ; as the second, or sixtieth part of a banks, hop binds, setting Are to mines preveii- 
miniite, is by two such accents, thus {".) ; and ting persons from buying corn, setting fire to 
the third by three &c. goss, furze, &c.; wilfully burning engines in 

Minute of time, the sixtieth part of an hour, mines, fences in enclosures, breaking into 
MIRACLE, is defined by Dr. Samuel houses of the Plate Glass Company, with in- 
Clark to be a work effected in a manner dif- tent to destroy utensils; breaking into houses 
ferent from the common and regular method of to cut or destroy cloth, serge, linen, &c. in the 
Providence, by the interposition either of God loom, and other similar offeneos. 
himself^ or some intelligent agent superior to MfSCHNAH, or Misnah, the cods or col- 
tnun. The writer, now cited, maintains, that lection of the civil lawP of the Jew's.^ The Jews 
miracles are neither the effects of natural pretend that when God gave the w’riflen law to 
causes, nor of superior created intelligences Moses, he gave him also another not written, 
acting from themselves alone ; but that they which was preserved by tniditinn aiMong the 
are always to be ascribed to a divine interuo- doctors of the synagogue, till Rabbi Judali, 
sitiun; «. e. that they are nA'cr wrouglit, but snrnamed the Holy, seeing the danger they 
either immediately by God himself, or by sncIi were in, through their dispersion, of departing 
other beings as he coininissinns and empowers from the traditions of their fathers, judged it 
to perform them. In proof of this proposition proper to reduce the^fii to writing. The Misuah 
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(liviileil into six ports : the first relates to 
tiie distinction of seeds in a field, to trees, 
fruits, tytlies. See.; The second repdates the 
nmnirer of f>bserving festivals ; the third treats 
of women, and matrimonial cases ; the fourth 
of losses in tnule, &c. tlie fifth is on obliga* 
tions, sacrifices, &c. : and the sixth treats of 
tlie several sorts of purification. 

MISDEAIEANOUR. A crime or misde- 
meanonr is an act committed or omitted, in 
violation of a public law, either forbidding or 
commanding it. 

MISLETOE. See ViscuM. 

* MISNOMER, the nsin^ of one name for 
another. Where a person is described so th at 
he may not be certainl .7 distinguished and known 
from other persons, the omission, or in some 
cases the mistake of the name shall not avoid fne 
grant. But in actions and indictments, &c. the 
misnomer may be pleaded, and will abate the 
suit or indictment. 

MISPRISION, is generally understood to 
be of all such high otfences as are ooder the 
degree of capital, bnt bordering thereon, and it 
is said that a misprimon is contained in every 
treason and fel niy* vyhatsuever ; and ^^^t if the 
king please, the oifendt'.r may be proceeded 
against for the misprision only. 

MISSIONARIES, are those persons w'lio 
are sent by any Christian church into Pagan 
or infidel countries, for tlie nurpose of teaching 
the natives the Christian religion. 

The following is a list of the leading institu- 
tions among the Protestant churches which 
have sent out and supported missions among 
the heathen. The Corporation for the pro- 
pagation of the gospel ill New England, and 
tlie adjacent parts of America, erected in 
1649. Of this Society the Hon. Mr. Boyle was 
Oovernor about 3 years. 

The Society in London for promoting Chris- 
tian knowledge, instituted 1698. 

The Society for the Propagation of the Gos- 
pel in Foreign Parts, incorporated 1701. 

The Society in Scotland fur propagating 
Christian knowledge, incorporated 1709. 

The Royal Danish Mission College. 

The Moravians, or United Brethren, 173*2. 

The Method i.st Missionary Society, 1786. 

Tlie Baptist ]Vlissiouary Society, instituted 
1793. 

'I’lie London Missionary Society, instituted 
1795. 

The Ediiihnrgh (nQ.w' (he Scottish) Mission- 
ary Society, instituted 1796. 

The Church of England Missionary Society 
instituted 1799. 

The A iiierican Board of Commissioners for 
i'oreign Missions, instituted 1810. 

The Raptist American Board of Commission- 
ers foi Foreign Missions, instituted 1814. 

MISSIVE, something sent to another, as 
missive letters ; meaning letters sent from one 
to another upon business, in contra-distinction 
to letters of gallantry, points of learning, dis- 
patches, &c. '» 

MITCHELLA, in botan^y, so named from 
John Mitchell, M. D. a physician, in Virginia, 
a genus of the tetrandriu monogynia class and 
order. The col9^ is l-petalled ; stigmas 4 ; 
berry trifid, 3-seeded. There is one, sjiecies, 
an herb ofN. America. 

MITE, a small coin formerly current, equal 
to about one third part of a farthing. It also 


denotes a small weight used by the moneyera 
It is equal to tlie twentietli part of a grain, and 
is divided into twenty-four doits. . 

Mite. See Acahcs. 

MITRE, a sacerdotal oroaiiDent worn on 
the bead by bishops, and certain abboN, on 
solemn occasions ; being a sort of cap, (minted, 
and cleft at top. 1'h'e high priest among the 
Jews wore a mitre or bonnet on his head. The 
inferior priests among the Jews had likewise 
their mitres, but in what respect they differed 
from that of the high priest is uncertain. Some 
contend that the ancient bishops wore mitres, 
blit this is by no means certain. Those young 
women among the primitive Christians who 

{ irofessed a state of virginity, and were so- 
emnly consecrated thereto, wore a purple and 
golden mitre as a badge of distinction. 

MIITIMUS, a writ by which records are 
transferred from one court to another. This 
word is also used for the precept directed to a 
gaoler, under thir hand and seal of a justice of 
the peace, for the receiving and safe keeping 
a felon, or other oflender, by him cuminitted 
to gaol. * 

MIZEN, in the sea-language,'is a particular 
mast or sail, 'rhe niizen-mast stands' in tl e 
sterrimost part of the -ship. Its length is by 
some accounted the same with the Iwight of 
the mnin-top-mast, from the quarter-deck ; or 
half the length of (he main-mast, and half ns 
thick. The sail which belongs to the mizen- 
mast, is called the^ mizeti-sail : and when the 
word mizen is use^ at Beaj it. always means 
the sail. 

MINIUM, in botany, a genus of the cryp- 
tognniia miisei class and order. Nat. order of 
mosses: capsule with a lid; calyptre smooth; 
bristle from a tei ruinating tubercle : male flow- 
ers headed, or discoid. M. hyfjromrtricwn is 
the most remarkable species. If the fruit-stalk 
be moistened at the bottom, the head makes 
three or four turns ; and if the head be moist- 
ened, it turns the contrary way. 

M0AT, or Ditch, in fortification, a deep 
trench dug round the rampart of a fortified 
place. The brink next the rampart is called 
the scarp ; and the opposite one, the counter- 
scarp. A dry rnoat round u large place, with 
a strong garrison, is preferable to one full of 
water, because the iiassage may be di.spiihul 
inch 4)y inch. In the middle of dry moats, 
there is sometimes another small one, called a 
cimette; which is generally dug so deep, till 
they find water to fill it. 

MODE, in logic, called also syllogistic 
mood, a proper disposition of the several pro- 
positions of a syllogism, in respect of quantity 
and quality. 

Mode, in philosophy, denotes the manner of 
a thing’s existence. 

Mode, in music, a particular manner of 
constituting the ovtave ; or, the nielodioiis 
constitution of the octave, ns it consists of 
seven essential sounds, besides the key of 
fundamental. 

MODEL, in a general sense, an original 
fiattern, proposed for any one to copy or 
imitate. Tins word is particularly used in 
building, for an artificial pattern made in 
wood, stone, placer, or otlier mutter, with all 
its parts and proportions, in order for the bet- 
ter conducting and executing some great work, 
and to give uii idea of the eflect it will have 
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Tiiey also use models in painting and sculp- 
m e ; whence, in the academies, they gfive the 
erni model to a naked man or wotiiao,« dis- 
posed in several postures, to a (Ford an oppor- 
tunity to the scholars to desiau hhii in variotis 
views and attitudes. Models in imitation of 
any natural or artificial substance, are most 
nsudlly made by meana.of moulds composed of 
plaster of Pans. When a model is to be 
taken, the surface of the original is first t;p be 
greased, in order to prevent the plaster from 
sticking to it. The original is then to be laid 
on a smooth table, previously greased, or c*i- 
vered with a cloth, to prevent the plaster 
sticking to it; tlien surround the original with 
a frame or ridge of glazier’s putfy, at such a 
distance from it as will admit tj^c plaster to 
rest upon the table, on all sides of the subiect 
for about an inch, or ns much as is sufficient 
to give the proper degree of strength to the 
mould. A sufficient quantity of plaster is then 
to be poured as uniformly as possible over the 
whole substan<;e, until it is every where co- 
vered to such a thickness r^s to give a proper 
substance to the mould, which may vary in 
proportion to the size. The whole mnst uien 
be Huflcred to remain in this condition till the 
toaster has attained its hardness. When the 
Irame is taken away, the mould may be in- 
verted, and the subject removed from it; and 
when the plaster is thoroughly dry, let it be 
well seasoned. 

MODILLIONS, in architecture, ornaments 
in the corniche uf tlie Ionic, Corinthian, and 
Composite columns. They are little inverted 
consoles, or brackets, in form of an S, under 
the soffit of the corniche, seeming to support 
the projeettire of the larmier, though in reality 
they are no more than ornaments. 

MODULATION, in music, the art of con- 
ducting harmony, in comfiosition, or extem- 
porary performance, through those keys and 
modes whicli have u due relation to the fun- 
damental, or original key. 

MODULE. See Architecture. 

MODUS DECIMANDI, in law. is where 
money, land, or other valuable consideration, 
has been given, time out uf mind, to the mi- 
nister or parson of any certain place, in the 
room of tittles. 

MOERHINOIA, mossy chickweed, in bo- 
tany, a genus of tite octandria digynia class 
of plants, the flower of which is composed of 
four short, undivided petals ; and its fruit is a 
subglobose capsule, with one cell, in which are 
contained numerous roundish seeds. There is 
one species. 

MOllAlK, in commerce, the hair of a kind 
of goat, frequent about Angora, in Turkey: 
the inhabitants of which city are all employed 
ill the manufacture of camblets, made of this 
hair. 

MOISTURE, a term sometimes used to 
denote animal fluids, the juices of plants, or 
dampnp.ss of the air, or other bodies. 

MOLE. SceTAi.PA. 

MOJ.E CIUCKKT. See Gryllus. 

MOLLUGO, ill hutauy^, a genus of the tri- 
andria trigynia class and order. Nat. ord. ca- 
ryopliyllei. Calyx, five-leaved ; corolla, none ; 
capsule, thrcc-celled, three-valved. There are 
six species, annuals of w'lirm countries. 

MOLLUSCA, in.nabiml history, the second 
order of the Linnsian class vermes. They are 


naked ; furnished with tentacula, or amw ; ibr 
the niont part inhabitants of the Ma ; and bj 
their phosphoreous qaalityyj.iUaaiinate tlie dark 
abyss of the waters. ^ This order, comprised 
of simple animals famished with limbs, is dii- 
tinguisned in the following way: A, moufli 
placed above; B, fnouth placed before; G, 
mouth placed before ; body with a lateral per- 
foration ; D, month before : body surrouuded 
with feelers on the fore part ; E, mouth before., 
body furnished . with arms; F, mouth before: 
body furnished with peduncles or feet; O, 
mouth placed beneath, and generally central 

MOLOSSIDS, in commerce, the thick fluid 
matter remaiuing after the sugar is made, re- 
sembling svnip. See Sugar. 

MOiyri^Q, the change of feathers, baiiR, 
or horns, in birds and beasts, 

MOLYBDA'I ES, in chemistry, salts formed 
sfrom the molybdic acid and the earths, tfdka- 
lies, &c. They are mostly colourless, and so- 
luble in water; they have a metallic taste. 
1'hc prussiate of potash throws down from seve- 
ral of them a light brown coloured precipitate. 

MOLYBDENUM. A metal which has not 
yet been reduced into masses of any mag- 
nitude ; but has been obtained only in small 
separate globules, in a blackish brilliant mass. 
This may be effected by making its acid jnto 
a paste with Oil, bedding it in charcoal in a 
crucible, and exposing it to an intense heat 
The globules are grey, brittle, and extremely 
infusible. By heat it is converted into a white 
oxide, which rises in brilliant needle-formed 
flowers, like those of antimony. Nitric acid 
readily oxidizes and acidifies the metal. Nitre 
detonates with it, and the remaining alkali 
combines with its oxide. 

Molybdenum unites with several of tlie me- 
tals, and forms brittle or friable compounds. 
No acid arts on it but the nitric and nitromu- 
riatic. Several acids act on its oxide, and af- 
ford blue solutions. See Acid (Molybdic.) 

The sp. gr. of molybdenum is 8.611. When 
dry molybdate of ammonia is ignited in a cru- 
cible with charcoal powder, it is converted 
into the brown oxide of the metal. This ha.s a 
crystallized appearance, a copper-brown co- 
lour, and a sp. gr. of 5.66. It does not form 
salts witii acids. The deutoxide is inolybdous 
acid, which see. 

MOMENT, in the doctrine of infinites, de- 
notes the same with infinitesiuiai. 

Moment, momentum, m mechanics, signifies 
the A.mie with impetus, or iiie quantity of motion 
in a moving body ; which is always equal to 
tlie quantity of inaitt^r, multiplied into the ve- 
locity ; or, ’which is the same thing, it may be 
considered as a rectangle under the quantity 
of matter and velocity. 

MONADELPHIA, (from /jlmc alone, and 
a brot/ter/iood ;) a single brother- 
hood. Tilt of the 16th class in Lin- 

nseiis’s sexual sy.stein, consisting of plants with 
hermaphrodite flovi'ers; in which all the sta- 
mina, or male organs of generation, are united 
below into one body or cylinder, tlirough which 
passes the poiutsl or female organ. See Bo- 
tany. 

MONANDRIA, (from fiovog alone, and atrip 
man or husband,) tlie name of the first dass 
In Linnams’s sexual system ; consisting of plants 
with hermaphrodite flowers, which have only 
one slumen or male organ. 
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MONARCFIY, a government in which the 
enpreme power is invented in a single person. 
There are several kinds of monarchies, ns 
where the monarch is invested with an abso- 
lifte power, and is accountable to none hot 
Ood. Another kind of monarchy is that which 
is limited, where the supreme power is virtually 
in the laws, though the majesty of government 
and the administrntion is vested in a single 
person. Monarchies are also either hereditarv, 
where the regal power descends immediately 
from the [)ossessor to the next heir by blood ; 
or elective, where the choice depends upon all 
who enjoy the benefit of freeilom, or upon a 
few persons in whom the constitution vests Uie 
power of election. 

MONAS, a genus of vermes, order infusoria. 
Tlie generic character is, worm invisible to the 
naked eye, most siniple, pellucid, resembling 
n point. There are nve species. 

MONEY, a substance, commonly metal, 
and generally of a determined shape, and 
weight, (o which public authority has utlixed a 
certain value to serve as a medium in com- 
merce. Money is usually divided into real or 
effective ; and imaginary, or money of acconiit. 

Beal money inchides all coins, whether of 
gold, silver, copper, or the like. Imaginary 
money, op money of account, is that which 
never existed, or at least, which does not exist 
in real specie ; hut is a denomination invented 
or retained to facilitate the stating of uoconnts, 
by keeping them still on a fixed footing, not to 
be changed like current coins. 

No person is obliged to take in payment any 
money which is not lawful metal, that is, of 
silver and gold, except for sums under six- 
pence. But it was decided in 1790, that bank- 
notes w'ere considered as money, and therefore 
a proper tender in payment. 

RngJish Mone^' of account, is the pound, 
shilling, and nence : the pound contains twenty 
shillings, and the Shilling twelve pence. 

The old Scotch Money of account was the 
pound, sliilling, and penny; the pound con- 
taining tv\enty shillings, being equivalent to 
one sliilling and eighlpence English ; and the 
shilling containing twelve pennies, equal to a 
penny English. There is also among them an 
account of marks, the mark being equivalent 
to one shilling IJ penn) English: of this last 
kind tliey had formerly a silver coin. 

Money hringimj iulu court. In some ac- 
tions at law the delV ndant is allowed to pay a 
hiirii into court, w hich he contends is the mir 
amount of the plaintilf’s Just demand, and the 
plaintiif will afterwards proceed at his peril. 
This can only be done where the damages can 
readilv be ascertained in tiiuney. 

MONKEY. SeeSiMiA. 

MONOCHORD, a musical instrument, com- 
posed of one string, used to try the variety and 
proportion of sounds. It is formed of a mle, 
divided and 6ub-di\ided into several parts, on 
which there is a moveahle string stretched 
upon two bridges at each extreme. In the 
midd’e between these is a moveable bridge, by 
iiiciiii.s of which, in applying it to tlie different 
divisions of the line, the sounds ore found to 
hr ar t he same nroporfion to each other as the 
di\i^ion of the line, cut by the bridge. 

iMt)NOCULUS, in natitfal history, a genus 
*.r iri.sei.ts of the order Aplera. Legs four to 


eight, formed for swimming, and very long: 
body covered with a crest, or shell, dividea 
intoisegments ; antennm sometimes four, some- 
times two, and sometimes without any; four 
feelers, in •ontiniial motion when swimming, 
the hind ones very small, and hook-shaped. 
I'here are about 50 species, separated into 
sections. A. With a single eye, and ci^jsta- 
ceous body. B. W'ith a single eye, and bi- 
valve shell; Rntennm branched. C. With a 
single eye, and bivalve shell ; antennic simple. 
D. With a single eye, and bivalve shell; 
antennae tuilted at the tin. E. With a single 
eye, nnd univalve shell; antennae two. F. 
Shell univalve ; two eyes placed beneath. G. 
Shell bivalve; eyes two, placed on the back. 
The greater^ part of the inonoculi are very 
small water insects, requiring the assistance of 
the microscope for the investigation of their 
particular organs. To this there is, however, 
an exception in the M. po/yphemus, which 
inhabits India. This is distinguished by the 
title of the Molucco crab, or king crab, and 
grows Nometimes tu the length of four feet. In 
this species the eyes, instead of being approxi- 
mated, as is required in the Linnwan generic 
character, are extremely distant from each 
other, being situated towards (he sides of tjje 
shell. “ The whole structure of this nniuHil 
Is very remarkable and particularly his eye.s, 
which are between the lourth and last pair of 
claws on each side, reckoning from his month, 
and excluding the small pair there placed, are 
inserted the nidirneuts of another pair, or 
a claw broken oif on each side at the second 
joints or elbow ; on these extremities are the 
eyes like those of the horns of .snails ; but 
under the covert of a thick and opaque sliell 
nature in that place has wonderfully contrived 
a transparent lantern, through which tlie liglit 
is ronvejed.” 

MONODONj the nanchaf, in natural, his- 
tory a genus of mammalia of the order celie. 
Generic character: tooth (sometimes two 
teeth) in the upper jaw, projecting stiaiglit 
forward, long and spiral ; spiracle on the 
head. The only species of this giMins is M. 
nionoceros, or tlie uiiicoru narwhal ; this is 
found in northern seas, and generally of the 
length of tw'enty feet from the month to the 
tail : from a socket in the upper jaw on one 
side, a tooth somewhat resembling a horn 
gro> 9, in a perfectly straight direction, and n 
wrea‘hf*d or screw-like form, to the length of 
six, '4:id occasionally nine or ten feet, of a light 
yellow colour, and terminating in a sharji 
point, a circumstance by wliicli it is discri- 
minate ^ from every other species of whales. 
The incipient protrusion of u second tooth oiv' 
the other side of the jaw' is generally fierceiv - 
able, and in some instances, tliougli rarely, both 
advance to maturity. The narwhals subsist 
principally upon flat fish. They are seldom 
observed in tlie open sea, and frequent the 
unfrozen BMto near the cvfast of the arctic 
regions. They are taken by the Greenlanders 
in great abundance by the harpoon ; tlieir flesh 
is eaten prepared in various ways, and the oil 
and intestines are also articles in great request 
The tendons are split into thin fibres, serving 
the purposes of thread, and the teeth are u.sed 
sometimes for hunting horns, and more fre- 
quently as pillars and gate-posts in houses. 
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lliflsc horns were formerly considered as #n< 
dicalive of royal state and ma^iticence, being 
etiiplo^d as the ornaments of palaoes. 

MONOECIA, from ^ovo; alone, and oixm 
a house i the name of the 21st class of Lin- 
iia‘us*n sexual method. See Botany. 

MONOGRAM, a character or cypher, 
composed of one, two, or more letters, inter- 
woven ; being a kind of abbreviation of a 
name, anciently used as a seal, badge, arms, 
tkc. The use of arms is very ancient, as ap- 
pears from Plutarch, and from some Greek 
medals of the time of Philip of Macedon and 
Alexander his son. The Roman labariim bore 
the monogram of Jesus Christ, which consisted 
of two letters, a P placed perpendicularly 
through the middle of an X, as we find it on 
many mt'dals in the time of Constantine, these 
being the two first letters of the W'ord XPI2T02. 
Thus under the eastern empire it is usual to 
find MIK, which are the monogram of Mary, 
Jesus, Constantine. • 

MONOGYNIA from yuovof alone, and yuwj 
a wonuin : the name of the first order or sub- 
division in the first 13 classes of Linmens’s 
sexual method ; consisting of plants, which 
ba\e only one style, or female organ. 

MONOTONY, an uniformity of sound, 
or a fault in pronunciation, when a long 
series of words are delivered in one unvaried 
tone. 

MONSOON, in physiology, a species of 
trade wind, in the East Indies, which for six 
months blows constantly the same way, and 
the contrary way the other six months. How- 
ever, it ought to be observed, that the points 
of the compass from whence the monsoons 
blow, as well as the times of their shifting, 
ditl'er in difierent i)arts of the Indian ocean. 
'J'lie cause of monsoons is this : when the 
sun approaches the northern tropic, there are 
coiintrie.s, as Arahia, Persia, India, &r. 
w Inch become hotter, and reflect more heat 
than the seas beyond the equator, which the 
sun has left; the winds therefore, instead 
of blowing from thence, to the parts under 
the erpiator, blow the contrary way; and, 
when the suii leaves those coiiiitries, and 
draws near the other trojoc, the winds turn 
about, and blow x)n the opposite point of the 
compass. 

MONTH, in chronology, the twelfih part 
of a year. An astronomical month is that 
which is go\erned either by the motion of the 
sun or moon, and is consequently of two kinds, 
solar and lunar: a solar month is that time 
in which the sun seems to run through a 
W'liole sign, or the twelfth part of the eclip- 
tic. I'he real mean quantity of a solar month 
is 30 days, 10 hours, 29 minutes, 6 seconds. 

A lunar month is that space of time which 
the moon takes up in performing its course 
through tlie zodiac, that measured by Uie 
motion of the moon round the earth ^ and is 
of 3 kinds, viz. periodical, synodical, and that 
of illumination. • 'I'he lunar periodical month, 
is the space of time w'hcrein the moon makes 
her round through the zodiac, or wherein .she 
returns to the same point, being 27 days, 7 
hours, 43 minutes, and 6 seconds. The lu:iar 
synodical month, called also absolutely the 
liifiar month and lunation, is the space of time 
between two conjunctions of the moon with 
the sun ; or the time it takc.s from one 


GODjunction with ilie sun to the I'lezt ; or from 
one new moon to another. 

A civil or political month, consists of ft 
certain number of days according to the laws 
and customs of the different countries wherein 
it is used, either having no regard to the solar 
or lunar mouths, as those of the Egyptians 
in their equal year ; of the Romans in the year 
of Romulas, &c. : or coming pretty near to the 
solar astronomical month, as the Julian, or else 
tiie lunar astronomical as the Jewish, Torkish, 
and others^ 

Civil solar months, are such civil months as 
are accommodated to the astronomical months, 
or those which are to consist alternately of 
thiiiy and thirty-one days, excepting one month 
of the twelve, which, for every fourth year, 
consisted of thirty days, and for the other 
years of twenty-nine. This form of civil 
months was introduced by Julius Caesar; but 
mider Augustus the sixth month, till then, from 
its place, called Sextilis, was denominated 
Augustus, in honour of that prince ; and to 
make the compliment yet the greater, a day 
was added to it, .so that it now consists of thirty- 
one days, to make up for which a day was 
taken from Pebriiary, so tliat from thence- 
fbrward it only consisted of twenty-eight days, 
and every fourth year of twenty-nine : though 
bofore it hud ordinarily consisted of twenty- 
nine days, &c. and such are the civil or ca- 
lender months which now obtain tliroughout 
Europe. 

Civil lunar months are to consist alteniately 
of twenty-nine and thirty days : thus will two 
civil months be equal to two astronomical ones, 
abating for the odd minutes, and consequently the 
new nioon'will be hereby kept to the first day 
of each such civil month, tor a long time toge- 
ther. How'ever, to make them keep constant- 
ly pace with the civil months, at the end of 
each nine hundred and forty-eight months, 
a mouth of twenty-nine days must be added ; 
or else every thirty-third month must consist df 
thirty days. This was the month in civil or 
common use among the Jews, Greeks, and Ro- 
mans, till the time of Julius Ciesar. 

MONTIA, water cliickweed, a genus of 
the trigynia order, in the triandria class ^ of 
plants ; and in the natural method ranking 
with those two of which the order is doubtful. 
There is one species. 

Mood, or Mode, in grammar, the different 
manner of conjugating v^rbs, seiving to denote 
the diflerent affections oi the mind. 

MOON. See Astronomy. 

MOONSTONE. This is the purest fel- 
spar hitherto found. It occurs in Ceylon and 
Switzerland ; colour white ; sometimes with 
a shade of yidlow, green, or red. 

MOORING, ill the sea-Ian^unge, i.s the lay- 
ing out the anchors of a ship in a place where 
she can ride secure. Mooring across, is lay- 
ing out on each side ; and mooring along, is to 
have an anchor in a river and a hawser on shore. 

MORAVIANS, * HRRRNiruTTRRS, or 
Unites Fratrum, in church history, a de^ 
nomination of Christians, concerning whose 
origin, history, and character, various conk 
tradictory reports have f»ee.n published. The 
church of the United Brethren is episcopal, 
and their church government . is conducted 
with great form and regularity. Qiie.stiona 
of dispute are settled by ballot, and in cases 
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real or supposed importance are often 
decided by lot. The lot is deemed a solemn 
•■ippeul to heaven, and is made use of with 
Kreat seriousut'ss. Tiiey have uccoiioniies, 
or choii'-iinuses, where they li\e together in 
community: the sint^le men and single women 
apart, widows and widowers apart, eacU under 
the superinteiidaiice ol' elderly persons of their 
own class. Tiie Moravians are very strict 
ill their atteutioii to the youth of both sexes, 
and never .suffer them to come together or to 
marry witlioiit the previous consent of the 
cbiireh ; and a.s the lot must be cast to sanc- 
tion tlieir union, each receives hi.s partner us a 
divine appointment, 'riioiigh the Moravians 
are united in one body, they are by no means 
illiberal in their views towards other chri.stians, 
who hold what they conceive to lie the esssii- 
tials of religion, and pay divine adoration to 
Je.sus Christ. In doctrine they appear to he 
inclined to Sabelliauisiii. They address all 
their prayers to Jesu, or the rr.uiib, and they 
have b^en accused, not without reason, of 
adopting a phraseology in their byiiins and pray- 
ers not consistent with the riile.s of decency 
and chastity. They are, liowev er, a very harm- 
less and iinolfending people. 'Miey appear to 
be Ariiiitiians in opposition to Calvinism, and 
they reject the use of the term trinity, and some 
other popular terms and phrases. 

MOUDANT. In dyeing, the siib.stancc 
coiidiitied with the vegetable or animal fibre, 
in order to fix the dye stuSf. It also usually 
modifies tlii^ colour. 

MOLIDELLA, a genus of insects of the 
order coleoptera. The antenna? arc thread- 
shaped and serrated : the head is deflected 
under the neck : the pappi are eievTited, com- 
pressed, and obliquely blunted ; and tiie elytra 
are bent backwards near the apex. There are 
six .species. 

MORMVRIJS, a genus of fishes of the 
branchiostogeoiis order, the generic ehanicfer 
head snioutli ; teeth iiumeruiis, notched ; 
aperture of tlie gill;> linear, without a cover; 
gill niembriine with one r.iy ; body scaly. 
There are three species. Tlie kanniime lias 
the ti'.il bitid, obtuse ; dorsal tin with 03 rays 
It irihahits the Nile. 

MOROCCO, h.i/raquin, in commerce, a 
tine kind of leatin r prepared of the skin of an 
aiiinial of the goat-kind, and iiiqiortcJ from 
file fjevant, Rarhary, ike. 

MOROXVT<ATI3S, in clieini.sfr> , a genus 
of salts, of which there are two .spei ies, viz. 
J. The moroxylate of liiiic found on the bark 
of mulberry-trees, clirystallizcd in short in edies. 
Its tfiste resembles sucL inn acid. When heat- 
ed it swells and emits a va|>oiir which irritates 
the organs of .smell. Iks solution precipitates 
acetatt of lead, nitrate of silver, and intrate 
of inercury. 2. M. of aminoiiiu, obtained by 
pouring carbonate of aiiiinonia info tlie solu- 
tion of the inoroxy late of lime. Tliis solution 
when evaporated, \ ields chryslals of moroxylate 
of ammonia in long, slemhu- ])risiiis. 

AIOROXYLIC (laii/f discovered by Dr. 
Tli^psoQ*on the baik of the mortis attm or 
white mulberry, growing at Palermo in Sicily. 
ft has the taste of ^#ccinir acid ; is not altered 
by exposuie to the air ; but dissolves readily in 
water and alcoliol. It does not precipitate the 
meUlUc solutions like its salt. 

JVf<)ATA Lri'V, 6i//s off registers of tlie 


number of deaths or burials iu anv parish or 
district. The establishment ot bills of 
mortality dn great Britain, originated in 
the frequent appearance of the plague, 
which formerly made great devftstationj 
in this country, and an abstract of the. num- 
ber of deatlis was published weekly, to 
shew the increase or decrease of the disorder, 
that individuals might not be exposed to 
unfounded alarms, but have some means of 
judging of the necessity of removal, or of 
taking other precautions, and government 
to be informed of the propriety or success 
of any public measures relating to the dis- 
order. 

The London bills of mortality are founded 
upon the reports of the sworu searchers, who 
view the boay after decease, and deliver their 
report to the parish clerk. The parish clerks 
are required under a penalty for neglect, to 
iimke a weekly return of burials, with the ago 
and di.sease of^ which the person died ; a 
siiiiiiiiary of which account is published week- 
ly ; and on the Thursday before Christinas-dav, 
a general account is made up for the whole 
year. 

Tile total number of parishes now' conipre 
bended in the London bills of mortality is 
146. They are divided into tlie ninety-seven 
parishes within the walls, sixteen parishes 
without the walls, twenty-three out-parishes in 
Middlesex and Surrey, and ten parishes in the 
city and lilierties of Westminster. They give 
the ages at which the persons die, and a li.st 
of the diseases and casualties by which their 
death was occasioned, but little dependence 
canbe placed on the list of diseases, except with 
re.spect to some of the most common and de- 
teriniiiute. These bills would allbrd the means of 
asrerhiiniii^ the shite of population with siit- 
ftcietit precision, if the proportion of annual 
deaths to the luiinber of the living could be ac- 
curately determined 

MORTAR, a preparation of lime and sand 
mixed up with water, which serves os a ce- 
ment, and is used by masons and bricklayers 
in building of walks of stone and brick. The 
best mortar fur resisting water is made by mix- 
ing with lime, piizzolano, a volcanic sand 
brought from Italy- Basaltcs may be substi- 
tuted in its stead. 

Mortar, in cheniistry and pharmacy, an 
utensil very useful fur the division of bodies 
by percussion, irituration, &c. Mortars are 
of uilfereiit shapes and sizes, and the matter 
bitended to be broken iu them is struck with 
a pestle made of wood, iron, or marble, 
according to tlie diAerent degrees of hard- 
ness. 

MiJiTAR, jneae, a short piece of ordnance, 
considerably thick ai.d wide ; serving to throw 
bombs, carcasses, (ir(‘-pots,.&c. 

In shooting with mo|^rs, the following ge- 
neral rules ^lOuld be ulwuvs observed. 1. To 
measure the di.staiice of tiie object aimed at. 

2. That the bombs be of equal weight, other- 
wise tlie shots will vary. 3. That the carriage 
be on an exact level, to prevent its leaping. 

4. 'llinttliepowder with which the piece is charg- 
ed, be always of the same strength and quantity. 

5. That the charge be equally rammed dov^. 6. 
That the wads be always ot wood, tompions, or 
oakum. 7. That the iusees be fresh made the. 
days on which they are to be used ; and tlmt 
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they be of a composition proportionable to 
the range of the snot in the air, so that Ihe 
bomb m^ break at the very moment of, or soon 
after its tall ; which composition nfust be such 
as not to be extinguished, though it full in 
wateL but continue burning till the bomb breaks. 

MORTGAGE, signifies a pawn of lands 
or tenements, or any thing immoveable, 
laid or bound for money borrowed, to be the 
creditor's for ever, if the money be not paid 
at the day agreed npon. Mortgages are 
neither in lee, or for term of years, and the 
mort£[ager was formerly considered as tenant 
at will to the mortgagee, but he is now con- 
sidered to have no legal estate whatever in the 
land. The last and best impritvemeut of 
mortgages is^ the mode now adopted, where 
the mortage is made for a term of years, that 
the mortgager if he has also the fee covenants 
Co ^ convey the fee to the mortgager and his 
heirs, or any person whom lie may appoint, 
in case of default in payment of tlie money. 
Although after breach of th^ condition, the es- 
tate is absolute at common law in the mort- 
gagee ; yet a right of redemption subsists in 
equity, which is called tlie equity of redemp- 
tion, from the benefit of winch the heir of 
the mortgager cannot be excluded by any, 
covenant, provided the original intent is to 
mortgage the estate, and not to sell it at first. 
Although therefore the mortgage is forfeited, 
yet a court of equity will allow the mortgager 
at any reasonable time, to recal or redeem the 
estate, paying the principal, interest, and 
costs. This, however, is not allowed if the 
mortgagee has been twenty years in posses- 
sion. The heir at law may have the mortgage 
redeemed out of the personal assets in the first 

I dace, as far as tlioy will exb^nd. This privi- 
ege is also allowed to tlic person to whom land 
mortgaged is devised. Where a mortgager 
conceals prior incnmbmnces upon making a 
second mortgage, he loses the equity of re- 
dcnipti on. 

MORTISE, or M ortoisk, incarpentry, &c. a 
kind of joint, wherein a hole of a certain depth 
is made in a piece of timber, which is to re- 
ceive another piece called a tenon. 

MORTMAIN, signifies an alienation of 
lands and tenements, to any guild, corporation, 
or fraternity, and their successors, as bi<iliups, 
parsons, vicars, See. wliich may not be done 
without the king’s licence, and the lord of the 
manor : or of the king alone, if it is iiiiiriediate- 
ly huluen of him. 

MORUS, the Mulberijy-trise, a genus of 
the fetraiidriii order, in the niontjecia class of 
^ilants; and in the natural method ranking 
under the 63d onler, scabrida:. ^ The male ca- 
lyx is quadripartite ; and there is no corolla : 
tne female calyx is tctra])hy lions ; there is no 
corolla : two styles ; the calyx like a berry, 
with one seed. There are seven species, viz. 

1. The nigra, or common black fruited iniil- 
lierry-tree, rises with an upright, large, rough 
trunk, dividing into a branchy and very spread- 
ing head, rising 20 feet high or more. 2. 
The a/fw, or white rniil berry-tree, rises with 
an upright trunk, branching 20 or 30 feet 
high. There is a variety with nurplirii fruit. 
H The papyrifera, or paper miilberry-lree of 
Japan, gniws 20 or 30 feet high ; having lai^e 
imlniaied leaves, some triloliate, others qnin* 
quelobed * and luoooecious flowers, succeeded 


by small black fruit 4. The rubra, or red 
Virginia mulberry-tree, grow* 30 feet high; 
and has large reddish berries. 6. The /inc/o- 
W<7, dyer’s mulberry, or fustic, has oblong leaves i 
more extended on one side at the base, with 
axillary thorns. It is a native of Brasil and 
Jamaica. 6. The Tartarica, or Tartarian mul- 
berry, has ovate oblong leaves, equal on both 
sides, and equally serrated. It abounds of 
the banks of the Wolra and the Tanais. 7. 
The Indica or Indian mulberry, has ovate oblong 
leaves, equal on both sides, but unequally aera- 
ted. Considered as fruit-trees, the nigra is 
the only pro)X!r sort to cultivate here ; the 
trees being not only the most plentiful bearers, 
but the fruit is larger and much flner-flavoured 
than that of the white kind. 

ISIiil berry-trees are noted for their leaves 
anording the principal food of that valuable in- 
sect the silk worm. The leaves of the alba, 
or white species, are preferred for Uiis pur- 
pose in Europe ; but in China where the nest 
silk is made, the worms arc said to be fed with 
those of the morns Tartarica. The advantages 
of white mulberry trees are not confined to 
the nourishment of worms : (hey may be cut 
e\ery three or four years like sallows and pop- 
lar-trees to make faggots ; and the sheep eat 
their leaves in winter, before they are burnt. 
This kind of food, of which they are extremely 
fond, i.s very nourishing ; it gives a delicacy to 
the flesh, and a flneucss and beauty to the 
wool. 

The papyrifera, or paper-miilberry, is so 
called from the paper chiefly used by the Japa- 
nese being made of the bark of its branches. 
The leaves of this species also serve f' r food 
to the silk-Vorm, ami it is now cultivated with 
success in France. It thrives best in sandy soils, 
grows faster than the common miilherry, and 
at the same time is not injured by the cold. 

ISIOSAIC, or Mosaic- WORK, an ussemhlngo 
of little pieces of glass, marble, precious stones, 
&c. of variou.s colours, cut square, Ik cemented 
on a ground of stucco, in such a manner us to 
imitate the colours of painting. 

MOSCHCS, musk, a genus of quadrupeds of 
the order pecora: tlie generic clinracler is, 
horns none ; front teeth iii the lower jaw 
eight : tusks solitary, io tlic upper jaw exser- 
ted. 

1. Moschus mosefufenat, Tibetian m^iisk. 
The size and general appearance of this ani- 
mal resemble those of a small ruc-biick. It 
measures about three feet three inches in length, 
about Iwo feet three inches in height from the 
top of the shoulders to the bottom of the fore- 
fret, and two fret nine inches from the top of 
the haunches to the bottom of the hind feet. 
The upper jaw is considerably longer than the 
lower, and is furnished on each side with a 
curved tusk about two inches long. These 
tusks are of a dillerent form from those of any 
other quadruped: being sharp-edged on their 
inner or lower side, so as to resemble in some 
degree a pair of small crooked knives : their 
substance is a kiiiJ of ivory, as in the tusks of 
the babynissa and some other am'uials. The ge- 
neral colour of tlie whole bod^ is a kind of 
deep inm-grey . the tips of the hairs being^ of 
a ferruginous cast. The remainder blackish, 
growing much paler or whiter towards the 
nxits. The female is smaller than tlie male, 
and wants the tusks; it has also two small teats 
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They are hnnted for the sake of their well- 
known perfume : which is contained in an oval 
receptacle about tlie size of n small egg, hang- 
ing from the middle of the abdomen, and pecu- 
liar to the animal. This receptacle is found 
conlitatjtly filled with a soft unctuous, brown- 
ish substance, of the most powerful and pene- 
trating smell and which is no other tliaii the 
perfume ijiL^ natural state As soon as the 
animal iskilled the hunters cut olT the recepta- 
cle or innsL'bag, and ti^ it iip ready for sale. 
As musk is an expensive drug, it is frequently 
adulterated by various sqhstances. As a me- 
dicine if is held in high estimation in the East- 
ern countries, and has now been introduced 
into pretty general use, especially in those dis- 
orders which are commonly termed nervous ; 
and in convulsive and other cases, it is ofte:.^ 
exhibited in pretty large doses with great 
ouccess. 

2. Mosc/ius htdintSf or the Indian musk. 
This species is rather larger than the common 
or Tibetian musk, of the colour mentioned in 
the snecific character, with the head shaped 
like that of a ho se, upright oblong ears, and 
slender legs. 

3. ^luHvhus pyg.'neeus, or the pigmy musk, is 
considerably sniaUer than a cluiiiestic cat, « 
measuring little mure than nine inches from 
the nose to the tail. Its colour is bright bay, 
white beneath, and on the insides of the thighs. 
Its shape is beantifiil, and the legs are so slen- 
der as not to exceed the diameter of a swan- 
qiiill ; the head is rather large, and the aspect 
mild. It is a native of tnanv parts of the East 
Indies and the Indian Tslaticls, and is said to be 
most common in Java, 

MOSQUE, a temple or place of religions 
w orship among the Mahometans. All mosques 
are square biiildings, generally built with stone ; 
before the chief gate there is a square court, 
I>n\ed with white marble, and low galleries 
round it, whose roof is supported by pillars. 
In these galleries the Turks wash themsehes 
before they go into the iiioKqiie. In each 
mosque there are a great number of lamps. 
As it is not lawful to enter the mosque with 
shoes or stockings on, the pavements^ure co- 
\ered with pieces of s(ull sewed together, 
each wide enough to i«(.1d a row of men kneel- 
ing, sifting, or prosfr;tf< . The women are not 
allowed to enter the mosques. About every 
mosque there are six high towers, railed mina- 
rets, eacli of wliic.h has three little ojien galle- 
ries, one above another i whence instead of a 
bc'll, the people* .u e called to prayer by certain 
oflicer.s appointed for that purpose. Most of 
the mosques li:ive u kind of liospital belonging 
to them, in which travellers of what religion 
soever, are entertained during three days. 
Each inosqnr has also a place called tarbe, 
which is t!,e hurviiig place of its founders; 
within which is a tomh six or seven f^^et long, 
covered with green velict or satin, at the ends 
of which are two tapers, and round it several 
flCiils for tliose who read the Koran, and pray 
for the souls of the deceased. 

MOSS. Muscus. 

MOTACIIILA, the u'ayinil and warbler, a 
g. ims of birds of the ord^r of nasseres, distin- 
guished by a straight weak bill of a siibiilated 
figure, a tongue lacerated at tlie end, and very 
■lemh r legs. 

]. 'i'll!* uUm or whlb wagtail, frequents the 


sidles of ponds and small streams, and (eeds oir 
insects and worms. The head, back, and 
upper and lower side of the neck as far as tlie 
breast are black ; in some tlie chin is white, 
and the throat marked with a black crescent; 
the breast and belly are ivhite. The ^il is 
very long, and always in motion. 

2. The flava, or yellow wagtail, migrates 
in the north of England, but in Hampshire, 
continniies the whole year. The male if a 
bird of great beauty the breast, bell}^, thighs, 
and vent-feathers, being of a most vivid and 
lovely yellow. The colours of tlie female ore 
far more obscure than tliose of the male : it 
wants also those black spots on the throat. 

3. The retjulus "^or gold-crested wren, is a 
native of Europe, and of the correspondent la- 
titudes of Asia and America. It is the least of 
all the European birds, weighing only a single 
drachm. Its length is about four indlies and a 
half, and tlie wings when spread out measure 
little more than six inches. On the top of its 
head is a beautifnll orange coloured spot, called 
its crest which it can hide, with pleasure. 

4. 7'he suloria, or taylor-bird, is n native of 
the East Indies. It is remarkable for the art 
with which it makes its nest, seemingly in or- 
der to secure itself and its young, in the most 
perfect manner possible, against all danger 
irom voracious animals. It picks up a dead 
leaf, and sews it to the side of a living one ; 
its slender bill is the needle, and its thread is 
ftinned of some tine fibres: tlie lining is coin- 
tiosed oi feathers, gossamer, and down. 

6. The hicinia, or nightingale, exceeds in 
size the hedge ,sparrow. The bill is brown ; 
the irioes are liazel ; the head and back pale 
tawny, dashed with olive ; the tail is of a fleep 
tawny red ; the under parts pale ash colour, 
growing white towards the vent ; the quills are 
cinereous brown. 'Hie male and female are 
very .iir.ilar. This bird the mosit famed of the 
feathered tribe for the Variety, length, and 
sweetnesf of its notes, is supposed to be migra* 
tory. The female builds in some low hush or 
quickset hedge, well covered with foliage, for 
such only this bird frequents ; and lays four or 
five of a greciiisli brown. Tlie nest is com- 
posed of dry leaves on the outside, mixed wilU 
grass and fibres, lined vyith hair or d jwii with- 
in, though not always alike. The female alone 
s!fs on and hatches the eggs, while the male 
not Tar off regales her with his delightl^ul song, 
blit as soon as the young are hatched he common- 
l> leaves oft* singing, and joins with the female 
in the task of providing lor and feeding them. 

0. 1 he^ modular it,, or hedge-sparrow, a well - 
known bird, has the hack and wing-coverts of 
a dusky hue, edged with reddish brown ; rump 
of a grei nish-browu; throat and breast of 
diill-ash-colour: the beby a dirty white; uod 
the legs of a dull flesli-ct lour. The note of 
this bird would be thought pleasant, did it not 
remind us of the approach of winter. 

7. The phaenicurus, or redstart, is somewhat 
less than the red-breast ; the forehead is white ; 
the crown of the head, hind part of the neck 
and back, are deep blue-grey ; the cheeks and 
throat block : the breast, rump, and sides, red ; 
and the belly is wliite ; the tw’o middle tmi 
feathers are brown ; Vlie rest red ; and the 
are black. The wings are brown in both 
sexes. This bird is migratory ; coming hither in 
spnng, and departing in autumn about October. 
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Thei'r aoDg has no great strength; yet it is 
agreeable enough; and Uiey will, if tangly 
young, imitate the notes of other birds, ana 
sing by night frequently as well as in jthe day* 
time. 

8. The ruhecula, or red-breast, is universally 
known. It builds not far from the ground if 
ill a bush ; though sometimes it lixes on an out- 
house, or retired part of some old building. 
'J'he nest is composed of dried leaves, mixed 
with hair and moss, and lined with feathers. 
The eggs are of a dusky white, marked with 
irregular reddish spots: audare from three to 
seven in iinmlier. Insects are their general 
food ; hut ill defect of these they will eat many 
other things. No bird is so tame and fauiiliar 
as this ; closely attending the liecls of*the gar- 
dener when he is using his sjiade, for the sake 
of worms; and frequently in winter entering 
houses where windows are open, when they 
will pick lip the crumbs from the table while 
the family is at dinner. Above 150 other spe- 
cies, besides varieties, are enumerated by or- 
nithologists. * 

MOTE, in law-books, signifies court, meet- 
ing, or convention, as a ward mote, burgh- 
mote, swain mote, &c. 

IVIOTH. See PiiALiENA. 

MOTION, has been defined to be a “ change 
of place,” or the act by which a body corre- 
sponds with ditlerent parts of space at ditTerent 
times. We are principally acquainted with 
two sorts of motion in the beings that surround 
us ; one is the motion by which an entire body 
is transferred from one place to another, as 
tiiat of a stone when it falls, or of a ship under 
sail. Blit, besides this, there is another kind 
of motibn, wliich, though not so obvious, is yet 
not l(;ss common nor important. This is a 
motion of tlie parts of bodies among them- 
selves, wliich though sometimes the object of 
oiir senses, yet in other cases we require the 
aid of retlection to be convinced of its exist- 
ence. It is by this imperceptible motion that 
plants and animals grow, and by which the 
greatest number of the compositions and de- 
compositions throughout the globe take place. 
The particles of the most solid bodies arc also 
continiinlly changing their situations. Heat 
expands, and cold contracts the size of all 
bodies. Now, we know from experience, that 
the temperature of bodies is constantly varjdng, 
coiisefpiently, tlie particles must be in conti- 
nual agitation, in order to adapt themselves to 
tile size of the body. 

In considering motion, several circumstances 
must be attended to : 

]. I'he force which impresses the motion. 
2. Tlse quantity of matter in the moving body. 
S. The velocity and direction of the motion. 

4. The space passed over by the moving biKly. 

5. 'File time employed in going over this s|)ace. 

6. The force with which it strikes another 
body that is opposed to it. 

In a mechanical sense, every body, by its 
inertia, resists all change of state. If at rest, 
it will not begin to move of itself; and if mo- 
tio*'. is coinmiinicated to it by another body, it 
will continue to move for ever uniformly, ex- 
cept it is stopped by an external agent. It is 
true, we do not see any instances of bodies 
continm'ng to move for ever, after being once 
put iir motion ; but the reason* of this is, that 
all the bodies which we see are acted upon in 


SDch a manner, as to have their motion gra- 
dually destroyed by friction, or- the rubbing of 
other bodies upon them. For, if yon diminish 
the friction by any means, the motion will con- 
tinue much longer ; but as it is impossible to 
destroy it entirely, it diminishes, and at last 
destroys, all motions on the surface of tlie 
earth. 'Fo put a body in motion, tlierefore, 
tliere must be a sullicieut cause, lliese causes 
are called motive powers, and the fbHawing 
are those generally used in mechanics: the 
action of men and other apimals, wind, water, 
gravity, the pressure of ihc atmosphere, and 
the elasticity of fluids ana other bodies. 

The velocity of niotipu ts estimated by the 
time employed in moving over a certain space, 
or by the space moved over in a certain time. 
To ascertain the degree of this swiftness or 
veloaity, the space run over must be divided 
by the time. For example: suppose a body 
moves over 1000 yards in 10 minutes, its ve- 
locity will be 100 yards per minute. If we 
would compare the velocity of two bodies A 
and B, of which A moves over .54 yards in 9 
minutes, and B 96 yards in 6 minutes, the 
velocity of A will be to that of B, in the pro- 
portion of C (the quotient of 54 divided by 9) 
to 16 ('the quotient of 96 divided by 6.) 

To know the space run over, the velocity 
must be muUiplieu by the time ; for it is evi- 
dent, that if either the velocity or the time is 
increased, the space run over will bo greater. 

A body in motion must every instant tend to 
some particular point. It may either tend 
always to the same point, in which case the 
motion will be in a straight line : or it may be 
continiinlly changing the point to which its 
motion is din-cit'd, and this will produce a 
curviline.'ir motion. 

If a body is acted upon only by one force, or 
by se\eriil in the same direction, its motion 
will be in the same direction in which the 
moving force acts; as the niotion of a boat 
which a man draws to him with a rope. But 
if several powers, diflcrently directed, act upon 
it at the same time, as it cannot obey tliem all, 
it will move in a direction soinewiiere between 

them. This is what is called the composition 
and resolution of motion, and is of the utmost 
importance in niechuiiics. 

Suppose a body A, plate XX Vf, fig. 3, to 
be acted upon by another body in the direction 
AB, while at the same time it Is iinpidled by 
another in the direction AC, tlnn it will move 
in the direction AO ; and if the lines AB, AC, 
are made of lengths proport^uiite to the forces, 
and the lines Cl), 1)B, drawn parallel to them, 
so as to complete the pnr.illclogratn ABDC, 
then the line which the body A will describe, 
will be the diagonal AD; and the length of 
this line will represent tlie force with which 
the body will move. 

If we know the effect which the joint action 
of two powers has upon a body, and the force 
and direction of one of them, it is easy to find 
that of the other. For, suppose AD to be the 
direction and forro with which tJie body moves, 
and AB to be one of%lie iiiipelliiig forces, 

then, by coiiifiieting the parallelogram, the otiier 
power AC is found. 

Motion is said to be accelerated, if its ve- 
locity continuiilly increases ; to be uniformly 
accelerated, if its velocity increases equally in 
equal times. 
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Motion is said to be retarded, if its velocity 
continually decreases; and to he uniformly 
retarded, if its velocity decreases equally in 
equal times. 

If you suppose a body to be put in motion 
|)y a single impulse, and moving uniformly, to 
receive a new impulse in tlie same direction, 
its velocity will be augmented, and it wilt go 
on with the augmented velocity. 

If at each instant of its motion it receives a 
new impulse, the velocity will be rontinimllv 
increasing; and if this impulse is always equal, 
the velocity will he iinifurtnly accelerated. 
The regularly increasing velocity with which 
a body falls to the earth, is an instance of ac- 
celerated motion, which is caused by the con- 
stant action of gravity. 

To illustrate the doctrine of accelerated 
motion,^ let ns suppose that, in the triangle 
ABC, tig. 4, AB expresses the time which a 
body takes to fall, and BC the velocity ac- 
quired at the end of the hill. Let AB be di- 
vided into a number of equal parts, indefinitely 
small, and from each of these divisions suppose 
lines, us DE. drawn parallel to BG ; it is 
evident that those lines W'ill express the 
velocities of i.he falling body in the several 
respective points of time, each being greater 
than the other, by a certain quantity of .in- 
crease, which follows from the nature of the 
triangle. Now, the spaces described in the 
same time, are in proportion to the velocities: 
and tiie sum of the spaces described in all 
the small portions of time, is equal to the space 
described from the beginning of tlie fall. But 
(he sum of all the lines parallel to BC, taken 
indefinitely near to each other, constitutes the 
area of the triangle. Tlierefore the space de- 
scribed liy a falling body, in tlie time expressed 
by .AB, with an iinifortnly accelerated velocity, 
of whicli the last degree is expressed by BC, 
will be represented by the area of the triangle 
ABC. 

Let us now siippn.se that gravity ceased to 
act, and that the body moved during another 
portion of time, EF, equal to AB, with the 
acfpiired velocity represented by BC. As the 
space moved over is found by multiplying Che 
velocity by the time, the rectangle CF will 
represent tlie space moved over in this secon.l 
portion of time, which is twice the iriaiiglo 
ABC, and cornpquently twice the space .s 
moved over with the accelerating velocity ‘n 
the same time. But if we suppose gravity stil! 
to act, besides the space Ch\ which it would 
have moved over hy its acquired velocity, we 
must add the triangle CGH, for the ellect of 
the constant action ot gravity; thertfore. in 
this sei ond portion ol iime, the body moves 
over tiiree times the s|:ace as in the lirst. And 
as the velocities of falling bodies an* in pro- 
portioii to the spaces run over, it folhiws, that 
till velocities ill each instant increase, as the 
numbers 1, d, .5, 7, 9, &c. 

It is found by experiment, that a body fall- 
ing from a height, moves at the rate of 16^ 
feet in the first second ; and, as lias been 
shewn above, dcqiiires a velocity of twice 
(hat, or 3:^3 feet in a second. At the end of the 
next second, it vV^ll have fallen 64^. feet, the 
space being ns the square of the time ; the 
'iquure of 2 is 4, oud 4 *iinc8 ]6|\ is 63^ . By 


the same nile you may find, that in the third 
i^cond it will fall 144 feet ; in the next 356 
feet, and so on. It is to be understood, how- 
ever, that by this velocity is meant what bodies 
would acquire, if they were to fall through a 
space where there was no air ; for its resist- 
ance considerably diminishes their Vj|locity in 
falling, ft has been already shewn, tnat if two 
forces act uniformly upon a body, they will 
cause it to move in a straight line ; but if one 
of the forces is not uniform, but either acce- 
lerating or retarding, the moving body will' 
describe a curve line. 

The force with which a body moves, or 
which it would exert upon another body op- 

{ )osf d to it, is always in proportion to its ve- 
ocity multiplied by its weight, or quantity of 
matter. This force is called the momentum 
of the body: for if two equal bodies move 
with dilTereut velocities, it is evident that their 
forces, or momenta, are as their velocities; 
and if two bodies move with tlie saipe velo- 
city, their momenta are as the quantities of 
matter ; therefore, in all casc.s, their momenta 
must he as the products of their quantities of 
matter, and their velocities. This nilc is the 
foundation of mechanics. 

In consequence of the vis inertiae of matte « 
all motion produced by one force only acting 
upon a body, must be rectilinear; for it must 
receive some particular direction frinn the 
power tliat impressed it, and must retain that 
direction until it is chaii^ed by some other 
power. Whenever, therefore, we see a body 
moving in a curvilinear direction, we may be 
certain that it is acted upon by two forces at 
led.st. When one of the two forces ceases to 
act, the body will move again in a straight line. 
Thus a stone in a sling is moved round by the 
hand, while it is pulled towards the centre of 
the circle, which it describes, by the string : 
hut when the string is let go, the stone flies oil* 
in a tangent to the circle. 

Every body moved in a circle has a ten- 
dency to fly ofl* from its centre, wliich en- 
deavour of receding is called the centrifugal 
force : and it is opposed to the centripetal 
force; or that which, by drawing bodies to- 
wards tlie centre, makes them revolve in a 
curve. These two forces are called together 
central forces. 

The centre of gravity of a body is that point 
about which ail the parts of a body do in any 
situation exactly balance each other. Hi^nce, 
if a body is hu.spended or supported by this 
point, the body will rest in any position in 
which it is put. Also, whatever supports (hat 
point hears the weight of the whole body; 
and while it is .supported, the body connOt full. 
Wc may therefore consider the whole weiglit 
of a body as centered in this point. 

The common centre of gravity of two or 
more bodies is the point about which they 
would equiponderate, or rest, in any position. 

If a line is draw'ti from the centre of gravity 
of a body, perpendicular to the horizon, it is 
called the line of direction j because it is (he 
line that the centre of gravity would describe, 
if the body fell freely. 

It is the property of this line,^ that while it 
falls within the base upon which the ^ bodv 
stands, the body cannot fall ; hut if Jt faU 
without the base, the body will tumble. Thus 
the inclining body ABCl), fig. 5, whiise cea- 
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tre of ^vity is E, stands firmly on its b^se kinds of moulds, both serving to cast their 
CDfK, because the line of direction EF fnlfli lead. In the one tliey cast thtf lead into long 
within the base. But if a weight, as AUGH, rods or canes fit to be drawn through the vic^ 
is laid upon ilie top of the body, the*centre of and tlie grooves formed therein ; tins they 
l^ravity of the whole body and weight togetlier sometimes call ingot-mould. In the other they 
IS rais^ to L ; and then, ns the line of direc- mould those little pieces of lead a line thick, 
tion LD falls without the base at D. the centre and two lines broad, fastened to the iron- 


of gravity is not supported, and tJie whole body 
and weight will tumble down together. 

^ The broader the base, and the nearer the 
line of direction is to the middle or centre of 
it, the mure firmly does the body stand. On 
the contrary, the narrower the base, and Uie 
nearer the line of direction is to the side of it, 
the more easily may the body be overthrown, 
Q less change of pbsition being sufiiclbnt to re- 
move the line ot direction out of the base in 
the latter case than in the former. 

From what has been said, it plainly appears, 
that if a plane CD on which a heavy body is 
placed, was elevated at G, the body would 
slide down upon the plane, whilst the line 
of direction falls within the ba^e ; hut it would 
tumble or roll down when that line falls with- 
out the base. Thus the body A, fig. 6, would 
only slide down, whilst the body B would roll 
down upon it If a body is suspended freely 
from diiferent centres, its centre of gravity will 
be in the intersection formed by lines drawn 
from those centres perpendicular to the horizon. 
Hence we obtain an easy practical method of 
finding the centre of gravity of any irregular 
plane figure. Snspend it by any point, with 
the plane perpendicular to the horizon, and 
from tlie point of suspension hang a plumb- 
line, and draw a line upon the body where the 
string passes over ; do the same for any other 
point of suspension, and where the two lines 
meet must be the centre of gravity; for the 
centre of gravity being in each line, it must be 
at (he point where they intersect 

Motion, spontaneous or muscular, is tliat 
performed by the muscles at the command of 
Uie will. 

Motion, natural or involuntary, that ef- 
fected, without any such command, by the 
inere mechanism of the parts, such as the mo- 
tion of the heart, pulse, &c. 

Motion, intestine, the agitation of the par- 
ticles of wliirh a body consists. 

Motion, in music, the manner of heating 
the measure, to hasten or slacken the time of 
the words or notes. 

MOVEMENT, in mechanics, a machine 
that is moved by clock-work. 

MOULD, or Mold, in the mechanic arts, 
Slc^ a cavity cut with a design to give its form 
or impression to sumo softer matter applied 
therein, of great use in sculpture, foundery, &c. 

Moulds, in the manufacture of paper, are 
little frames composed of several brass or iron 
wires, fastened together by another wire still 
finer. Each mould is of the bigness of (he 
sheet of paper to be made, and has a rim or 
ledge of wood to which the wires are fastened ; 
these moulds are more usually called frames, 
or forms. 

^ Moulds for leadm bullets, are little iron- 
pincers, each of whose branches terminates in 
an hemispherical concavity, which when .shut, 
form an entire sphere : iq the lips cr sides 
where the branches meet, is a little jet or hole 
through which the melted lead is conveyed. 

Moulds, ylazien^. The glaziers have (wol 


bars ; these may be also cast in the vice. 

MaULD.s, among plumbers, are the tables 
whereon (hey cast the sheets of lead. These 
they sometimes call simple tables; beside.s 
whifh they have other real moulds wherewith 
tii^ cast pipes without soldering. 

MOULD.S, used in hasket-making are very 
simple, consisting ordinarily of a willovv, or 
osier, turned or bent into an oval, circle, 
square, tr other figure, according to the has • 
ke^, panniers, hampers, hats, and other uten- 
sils intended. On these moulds they make or 
more properly measure all tiieir work, and ac- 
cordingly they have them of all sizes, shapes, &c. 

Moulds, among tallow-chandlers, are of 
two kinds ; the first for the common dipped 
candles, being the vessel wherein the melted 
tallow is disposed, and the wick dipped ; this 
is of wood, of a triangular form, and supported 
on one of its angles, so that it has an opening 
^ near a foot at top ; the other, used in the 
fabric of mould candles, is of brass, pewter, or 
till ; here each candle has its several moulds. 

Mould, among gold-beaters, a certain num- 
ber of leaves of vellum, or pieces of guts, cut 
square, of a certain size, and laid over one 
another, between which they put the leaves 
of gold and silver, which they beat on the 
marble with the hammer. They have four 
kinds of moulds, two whereof are of vellum, 
and two of gut : the smallest of those of vellum 
consists of forty or fifty leaves, the largest 
contains an hundred; for the others, each 
contains five hundred leaves. The moulds 
have all their several cases, consisting of two 
pieces of parchment, serving to keep the leaves 
of tile mould in their place, and prevent tlieir 
being disordered in beating. 

Mould, in agriculture, a loose kind of earth, 
every where obvious on the surface of the 
ground, called also natural or mother -earth ; 
by some also loam. 

MOULDINESS, a term applied to bodies 
which corrupt in the air, from some hidden 
principle of liuiiiidity therein; and whose cor- 
ruption shews itself by a cerbiin white down, 
or lanugo, on their surface, which, viewed 
through a microscope, gjipears like a kind of 
meadow, out of which arise herbs and flowers, 
some only in the bud, others full blown, and 
others decayed, eacli having its root, stalk, 
and other ptuis. 

MOULDING, any thing cast in a moiijd, 
or that seems to have been so, though in reality 
it were cut with a chisel, or the axe. 

Mouldings, in architecture, projectnres 
beyond the naked wall, column, wainscot, &c. 
the assemblage of which forms cornices door- 
cases, and other decorations of architecture.^ 

MOUNTAINS. Elevations consisting 
chiefly of clay, sand, or gravel, are called 
hills. Those which consist chiefly of stone 
are called mountains. Mountains are divided 
into primeval, that is, of equal date with (he^ 
formation o*” llie globe, and secondary or allu-^ 
vial. Among primeval, those of granite hold 
the first place. The liighest mountains and 
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• Bio«t extensive ridfres tliranghoiit tiic globe 
are of tiiat kind ; as the Alps and Pyrenees 
in Euroi)e ; the Altiiischan, Uralian, and Can- 
cnsiis, in Asia ; and the Andes, in America. 
The highest of them ne\cr contain metallic 
^s; but some of the lower contain ores of 
copper mid fin. The granite next the ore 
always boiihds in mica. Petrefuctions are 
never found in these primeval mouiitiins. . 

That the formation of these mountains pre- 
ceded that of vegetables and animals, is justly 
inferred from tlieir contiiining no organic re- 
mains, either in the form of petrefaction or 
impression. Naturalists are agreed, that gra- 
nites were formed by chrystallization. This 
operation probably took place after the forma- 
fioii of the atmosphere, and the gradual ex- 
cavation of the bed of the ocean, w'hen the 
dry land appeared. For, by means of the 
separation of the aeriform tfiiids which con- 
stitute the atmosphere, the evaporation of part 
of the W’ater into the atmosphere, and tlic 
gradual retreat of the remainder, the various 
species of earths, betpre dissolved or ditfiised 
through this mighty muss, were disposed to 
coalesce ; and s rnong these the siliceous mu.st 
have been the first, as it is the kc^st soluble ; 
but as the siliceous eartli has an affinity to tlip 
other earths wath which it was mixed, some of 
these must have united in various proportions, 
and thus have formed, in distinct masses, the 
feltspar, schorl, and mica, which coinimse the 
granite. Calcareous eartli enters very spa- 
ringly into the comiiosition of lliis stone ; hut 
as it is found in schorl, which is frequently ii 
component part of granite, it follows that it 
mu.st be one of the primitive earths, and not 
entirely derived from murine cxuviie, as some 
ha\e su{)po.sed. Quartz can never he siip- 

{ losed to be a product of fire ; for in a very 
ow heat it bursts, cracks, and loses its trans- 
parency, and in the highest degree of heat 
that \vc can produce, is infusible, so that in 
every essential point it is different from glass, 
to which some have eonipared it As granite 
contains earths of every genus, we may con- 
clude, that all the simple earths are original. 

Mountains which consist of limestone or 
marbles of a granular or scaly texture, ami 
not disposed in stritt, seem also to have pre- 
I'l'ded the creation of animals, for no organic 
traces are found in them. Some of those 
which consist of argillaceous stones, and some 
of the .siliceous, contain also no organic remains. 

Alluvial iiKiuntains are evidently of poste- 
rior formation, as they contain fietrelactions 
ond other vestiges of organic substances, and 
these are always stratitit'u. Mountains, as to 
structure, are entire, stratified, and confused. 
Entire inuuntairis are formed of huge masses 
of stone, without any regular fissures, and are 
mostly liumogeneous. The stratified mountains 
are tnose whose mass is regularly divided by 
joints or fi.sstires: these are called horizontBl, 
rising, or dipping, llninogeiieuns stratified 
mountains consist cliiefiy of stones of the ar- 
gilkaceoiiM genus, or of the fissile compound 
spcc.ies of the siliceous genus, as metallic 
rock ; sometimes of lime-stone of a granular 
cr scaly texture, in ’Slrfiicli no animal vestiges 
^ppenr. I'his limestone reposes on the argil- 
naceniis or siliceous strata : sometimes the ar- 
gillaceous are covered with masses of granite, 
sometimes of lava. These mountains, par- 


ticularly those of gneiss, metallic rock, and 
bom-stone, are the chief seat of metallic ores 
Heterogeneous, or compound stratified moun- 
tains, consist of alternate strata of various 
species of stones, earth, sands, &c. The 
limestone here is alway.s of the lamipar, and 
not of the granular or scaly kind ; and when 
it contain.s any ore, it is placed between its 
lamina*. Goal, bilunien, petrefuctions, and 
oi^anic impressions, are found in tlicse nioiin- 
tains ; also salts and calamine. 

There are other mountains, which cannot 
properly be called stratified, as they consist 
only ot three immense, masses, the lowest 
granite, the middle argillaceous, and the up- 
per limestone. Metallic ores are found in 
the argillaceous part, or between it and the 
limestone. 

Confused mountains ron.sist of stones heaped 
together without order, their interstices filled 
with clay, saiul, and mica. They scarcely 
ever contain any ore. Besides these, there 
are many mountains in different parts of the 
world, which derive their origin from vol- 
canoes; but of these it will be necessary to 
treat in a succeeding article. The height of 
.mountains is nsiinlly calculated by means ot 
the barometer. For this purpose two columns 
of mercury, or barometers, are provided, and 
one is kejit at the fr)ot of the mountain while 
the other is carried to its summit. The highest 
mountains are those which are, situated at or 
near the equator; and the Andes are generally 
allowed to be the highest of these. 

The line of congelation, or of perpstual 
frost, on mountains, is calculated at 16,400 
feet, at or near the equator; at the entrance 
of the temperate zone, at 13,4‘i8 ; on 'JViieritf, 
at 1000; in Auvergne (tat. 45) 6,740; with 
os (lab 52) 5,740. On the Andes, vegetation 
cea.ses at 14,697 feet; and on the Alps, at 
9,585. The air is so dry in these elevated 
situations, that M. d’Arcet observed, that on 
the Pic do Midi, one of the Pyrenees, salt of 
tartar remained dry for an hour and a half, 
though it immediately moistened in the same 
temperature at the bottom of the mountain. 

MOUNTINCr, in military atfairs, signifies 
^oing upon duty. Tims, mounting a breach, 
18 running iip to it; mounting (ho guard, is 
going uj)nn guard ; and iiiuunting the trenclies, 
i.«« going upon duty in the (rpnclie.s; but mount- 
ing a cannon, mortar, &:c. is the setting it on its 
carriage, or the raising its mouth. 

]\IOUSE. SeeMus. 

MOUTJl. See Anatomy. 

MUCILAGE, a glutinous matter obtained 
from vegetables, transparent and t'istele,8s, 
soluble in water, but not in spirit of wine. It 
chief!} consists of carbon, hydrogen, and a 
small quantity ofoxyj'en. 

MUCUS, a fluid secreted by certain glands, 
and serving to lubricMt^ many of the internal 
cavities ot the body. In its natural stale it is 
generally limpid and colourless; but from cer- 
tain CHii.ses, will often assume a thick con- 
sistence and whitish colour like pus. Strong 
sulphuric acid and water, diluted sulphuric 
acid, and caustic alkaline lixivium and water, 
will serve to distinguish pus from mucus; the 
vitriolic acid separates it^ from coagulable 
lymph and alkaline lixivium from serum. 
Hence, when u person has any expectomted 
matter, the decomposition of which he wishes 
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Co aM:crf:iiti, let him dissolve it in vitriolic six cnrved nya: body fleshy ; scales lam; 
acid, and in caustic alkaline lixfVium; and dorsal fins two. ' 

let him add j^nre water to bo^ solutions, tf Omeliu notices only five tfpecies. Sliaw 
■tliere is a fair precipitation in each, he ma^ mentions nine. M, cephlaus, or the common 
be assured that some pus is present. But if mnllet is generally abont 14 inches in lenatli, and 
there is a precipitation in neitlier, it is a cer- is found not only in the Northern and Mediter- 
tiin test that the mixture is entirely mucus, ranean Seas, but in the Indian and Weston 
If the piatter cannot be made to dissolve in Oceans. The mullets collect in •multitudes 
alkaline lixivium by time and ^ituration, we almost close to the shores, thrusting their heads 
liave also reason to believe that it is pus. into the soft muddy bottoms in quest of aquatic 

MUCUS, nasal: this name is ^ven to a insects. On the approach of summer, they 
liquid which is secreted in the cavities of the ascend rivers, to a considerable distance from 
nose and is discharged outwardly ; either by the sea, in order to deposit their ova. They 
the nostrils in the form of drops, or in that are regarded by many as excellent food, but 
of masses more or less thick ; or by the fauces are not often seen at the tables of the opulent, 
when it descends by the posterior part MULBERRY. See Morus. 

of the nasal cavities, in which it if thrown MULE, in zoology, a mongrel kind of qua- 

nut jW spitting. The nasal mucus is at first druped, usually generated between an ass and 
liquid, clear and limpid, a little viscid and ad- a mare, and sometimes between a horse and 
hesive, without smell, of a saline and acrid a afle-ass. The mule is a sort of a monster, 
taste. This liquid, being always exposed to of a middle nature between its parents, and 
the nir which continually passes through the therefore incapable of propagating its species : 
nostrils is constantly thicker, more viscid, and so careful is nature to avoid filling the world 
more adhesive, than the tears^ and the car- with monsters. Mules are chielly used in 
bouate of soda which it contains, whilst the countrieo where there are rocky and stony 
latter contains only soda, announces that the air roads, as about the Alps, Pyrenees, &c. See 
deposits in it a part ot‘ the carbonic acid which Equus. 

it contains, especially ns it is expired out of MULES, among gardeners, denote a sort 
the lungs. When it heroines thick in the air, of vegetable monsters produced by putting 
frerineiitly assumes in it the form of small, dry, tlie farina fecundans of one species of plant 
brilliant, and, as it were, micaceous plates. The into the pistil or utricle of another. The car- 
nasal mucus experiences no real petrifaction in nation and sweet-william being somewhat alike 
the air. Water does not dissolve it. Acid» in their parts, particularly their flowers, the 
thicken it when they are concentrated and eiii- farina of the one will impregnate the other, and 
ployed in small proportions ; but when we the^ seed so enlivened will produce a plant dif- 
adtf a larger quantity, they redissolve, and give ferine from either. 

it different shades of colour. The mucus ol the MULLER, or Mullar, a stone flat and even 
nostrils maintains the softness of the membra- at tlie bottom, but round at top, used for grind- 
naceous sides of the nasal cavities. If modenites ing of matters on a marble, 
the too great sensibilify of the nervous papille ; MULLERIA, a genus of the class and 
stops and fixes the odorous bodies, ana blunts order diadelphia decandria. Pericarp elon- 
tiieir too great activity. It likewise purifies the gated, fleshy, necklace-form, with one- seeded 
air that is respired, by taking from it the pul- globules. There is one species, a tree of 
verulent particles which it carries along with Surinam. 

it, and which would be more hurtful in the lungs. ^ MULLET, or Mollet, in heraldry, a bear- 
MUFPLE. A siiinll earthen oven, made ing in form of aflat, or rather of the rowel of 
and sold by the crucible manufacturers. It is a wor, which it originally represented, 
tu be fixed in a furnace, and is useful for cupel- MULLUS, surmullel, a genua of fishes of the 
lation, and other processes wi^ich demand ac- order thoracici. Gen. char, head compressed, 
cess of air. scaly ; mouth bearded ; gill-membrane three- 

MUFTI, or Mupiitt, the chief of the ee- rayed ; body covered with subdeciduous scales, 
clcsiastical order, or primate, of the mussel- Gmelin reckons six, Shaw thirteen species, 
man religion. The authority of the mufti is 1. MtiUus ruber, the red surmullet, is princi- 
very great in the Ottoman empire ; for even pally found in the Mediterranean and north 
the. sultan himself^ if he woiilu preserve any seas, where it arrives at the length of twelve 
appearance of religion, cannot, without hear- or fifteen inches ; its colour is a rose-red, ting- 
ing his opinion, put any person to death, or ed with olive colour on the back, and of a sn- 
60 much as inflict any corporal punishment very cast towards the abdomen. It is generally 
In all^actions, esnecially criminal ones, his considered as a very delicate fish, and is cele- 
opinion is required by giving him a wTiting, in brated for having been die fashioncmle object 
which the case is stated under feigned names, of Roman luxury, and for which enormous 
which he subscribes with the words, He shall, sums are reported to have been sometimes 
or shall not, be punished. Such outward ho- given. The Romans practised a singular re- 
nouris paid to the mufti, tliat tlie grand seignior finement in luxury, by first bringing the fish 
himself rises np to him, and advances seven alive to the table in a transparent vessel, in 
steps to meet him, when he comes into his pre- order that the guest might coutemplate the 
sence. The election of tlie mufti is solely in beautiful, and rapid changes of ils evanescent 
the grand seignior, who presents him with a colours daring tlie time lit its gradual expira- 
vest of rich sables, &c. tion ; after which it was prepared for their re- 

MUGIL, mullet, a genus of fishes of the past, 
order abdominales. The generic cha|^cteL MULTILATERAL, in geometiy, is ap- 
is, lips membranaceous ; the inferior cannated plied to those figures which have more tbaii 
withiu: teeth none; at> the Corners of the four sides or angles, more usually called po» 
mouth an inflicted callus : gill membrane with lygous. 
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MULTINOMIAL, or Multinomial boots, 
III matliematicH, such roots as are composed of 
inaDy names, parts, or members ; as, a + ^ 

+ c, &c. See Root. 

MULTIPLE, in aritlimetic, a number which 
^comprehends some other several times, thus 6 
is a multiple of‘ 

Multiple ratio, or proportion, is that 
which is between multiples. If the less term 
of the ratio is an oliipiot part of the gfreater, 
the ratio of the greater to the less is called 
multiple, and that of the less to the greater 
submiiltiplc. A submultiple number is that 
contained in the ftmltiple ; thus the numbers 
1, 2, and 3, are subniultiples of 9. Duple, tri- 
pie, &c. ratios, as also subdiiples, subtriples, 
&c. are so many species of multiple and sub- 
multiple ratios. 

MULTIPLYING-GLASS, in optics, one 
wherein objects appear increased in »uin- 
ber. It is otherwise .called a polyhedron, 
being ground into siwcral planes, that make 
angles with each other ; through which the 
rays of light issuing from the same point 
undergo different refractions, so as to enter 
tlie eye from every surface in a dillereiit di- 
rection. 

MUM, a kind of malt liquor, much drunk 
in Germany, and chiefly brought from Bruns- 
wick, which is the place of most note .or 
making it 

MUMMY. See Embalming. 

MUNICIPAL, in the Roman civil laws, 
an epithet which signifies invested with the rights 
and privileges of citizens. 

Munici|ml, among us, is applied to the laws 
that obtain in any particular city or province; 
and those are cnllea municipal offirers who are 
elected to defend the interests of cities, to 
maintain their rights and privileges, and to pre- 
serve order among the Roman citizens. 

MURiENA, the eel, a genus of fishes of 
the order apodes. Gen. char, head smooth ; 
nostrils^ tuhnlar; gill membrane ten-niycd ; 
eyes covered by the common skin : body round, 
smooth ; and inncous spiracle behind the head 
or pectoral fins. There are five species accord- 
ing to Shaw'. Gmelin enumerates nine. M. 
angmlla, or the common eel, is particularly 
distinguished by the steadiness and uniformity 
of its colours ; an olive brown on the back, unil 
silvery lustre oh tlie sides and beneath ; Lut 
more expressively still by the great elongation 
of its under jaw. Its general size is from two 
to three feet ; it is slow in its growth, and consi- 
dered as very long-lived. Its usual food con- 
sists of insects, w\)rms, and the eggs of other 
fishes. It is viviparous, producing great niim 
ben at a birth ; but of a very diminutive size. 
It cODtinnes generally during the day in its 
hole in the banks, which it furnishes with two 
avenues to facilitate its escape and security. 
By iwglit it ranges for food. In winter it ap- 
pears to be ingiilphed in mud, and remains in 
this state of seclusion and tranquillity, if not 
torpor, till the return of spring iuvites it to a 
renewal of its excursions. 

Jtf. conger, or the^ conger eel, is generally 
darker above, and more splendid beneath tlinn 
the former species. It grows to its largest size 
in the Mediterranean, wliere it is sometimes 
found ten feet I'itog, and of the w'eight of a 
hundred pounds. It is found ip the North and 
American seas also : It occasionally, particu- 


larly in spring, makes excursions into n< 
vers, ana«siuund in vast abundance in (lie 

evern. Congers are extremely voracious, 

evouring iniiiiense quantities of the smaller 
fishes, an/l of crabs before the shell of the lat- 
ter is completfjly formed and hardened. 

MURDEB, or Murtiieb. See HoMi- 

CIDE. ^ ^ 

MUREX, in natural history a genus of uni- 
valve or simple shells, without any hinge, formed 
of a single piece, and beset with tubcrclas or 
spines. The innutli ik Jarge and oblong, and 
has an expanded lip, and the cjayicle is 
roiigl). The clavicle of the miirex is in some 
species elevated, in others depressed ; and the 
mouth is sometimes deutated, and at others 
smooth ; the lip also in some is digitated, in 
others elated, and in some laciniated ; and 
the columella is in some smooth, in others 
rugose. 

Murex, in zoology^ a genns of insects be- 
longing to the order oi vermes testacea. This 
animal is of the snail kind : the shell consists 
of one spiral valve, rough, with membranace- 
ous furrows ; and the aperture terminates 
ill an entire canal, either straight or somewhat 
ascending. From a species of murex on the 
coasts of Giiriyaqnil and Giiatimala in Peru, a 
liquor is extracted, which dyes cottons, silk->, 
and woo! of a beautiful permanent colour. Tlio 
shell which contains it adheres to, the rocks 
that are waslied by the sea. It is of the size 
of a large walnut. 

MURIATES, in chemistry, a genns of 
salts formed from the muriatic acid with 
certain bases. When heated they melt, and 
are volatilized, without undergoing decom- 
position ; they are soluble in water ; effervesce 
witii sulphuric acid, and white acrid fumes of 
Diiiriatic acid are disengaged; when mixed 
witii nitric acid they exhide tlie odour of oxy- 
muriatic acid. 

MURIATIC ACID, the Hydrochloric 
of the French chemists. Let 6 parts of {lure 
and well dried sea salt be put into a glass re- 
tort, to the beak of which is luted, in a 
horizontal direction, a long glass tube arti- 
ficially refrigerated, and containing a quanti- 
ty of Ignited muriate of lime. Upon the salt 
pour at intervals 5 parts of concentrated oil 
ot‘ vitriol, through a syphon funnel, fixed 
air-tight, in the tiilmliire of the retort. The 
free end of the long tube bein^ recurved, so 
as to dip into the mercury ot a pneumatic 
trough, a gas will issue, vyhich on coining 
in contact with the air, will form a visible 
cloud, or haze, presenting, when viewed in a 
vivid light, prismatic colours. This gas is 
innriatic acia. When received in glass jars 
over dry mercury, it is invisible, and pOAsesses 
ail the mechanical properties of air. Its odoar 
is pungent and peculiar. Its taste acid and 
corrosive. Its specific gravity, according to 
Sir H. Davy, is such, that lOU cubic inches 
weigh 39 grains, while by estimation, he says, 
tiiey ought to be 38.4 pp*. By the latter^ num- 
bers the ^ecitic gravity, compared to air, be- 
comes ].2o90. By the former number the deii- 
jity comes out 1.2800 

If an inflamed taper be immersed in it, it is 
instantly extinguished. It is destructive of 
animal life; but the irritation produced by 
it on the epiglpttis scarcely permits its de- 
•ucDt into tlie lungs. It is merely changed 
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iii hulk 1»y alterations of temperature ; IteTjvr^ 
cnceH no change of stute. WKen polassiuin, 
tin, or zinc, is heated in contact vviUi this gas '' 
over inerciirv, oiie-half of the volume disnp* 
pears, and the remainder is pure hyBrogeii. 
On examining the solid residue, it is foimu to 
be a inetnilic chloride, flence muriatic acid 
gas consiits of chlorine and hydrogen, united 
in equal volumes. 

The marine acid^ in commerce has a straw 
colour; but this is owing to accidentol im- 
purity ; for it does not obtain in the acid pro- 
duced by tlie impregnation of water with the 
qeriform acid. The muriatic acid is one of 
those longest known, and some of its com- 
pounds are among (hose salts with which we 
are most familiar. * 

MURRAIN, or Garble, a contagious 
disease among cattle, principally caiLsed by a 
hot dry season, or rather by a general pu* 
ti^faction of the air, which begets an irtlam- 
mation of the blood, and a swelling in the 
throat, that soon proves mortal, and is com- 
municated from one to anotli^, though it 
generally goes no farther than to those of the 
same kind. The symptoms of this disease Iwe 
o hanging down ana swelling of the head, 
abundance of gum in the eyes, a rattling in 
the throat, a short breath, palpitation of tlie 
heart, staggering, a hot breatli, and a shining 
tongue. 

MUS, the raiy a genus of mammalia of the 
order glires. Gen. char, fore-lecth, upper, 
wedge-ibrtned ; three grinders almost always 
each side each jaw ; clavicles in tlie skele- 
tons. There are forty-six species, of which 
the following are the most remarkable. 

M, zibethicHs, or i\\e musk rat, is as large 
ns a small rabbit, and very coimnon in Ca- 
nada ; and resembles the beaver in tlie 
shape of its body, and in its instincts and 
character. It lives in society, and con- 
structs its habitation with great skill and 
art, about tuo fiet in diameter, and stne- 
eoed witliin with particular neatness, on the 
border of some lake or stream. On the 
outside it is covered with a matting of rushes, 
cointmcted with great closeness, to preclude 
moisture. These animals live on roots and 
herbage, which, however, they do not store 
up in their houses, hut make excursions for 
as they are demanded during the winter; 
in summer they make long progresses in 
pairs. They have attached to them a strong 
odour of musk ; and walk and run with great 
awkwardness ; are easily tamed, and highly 
valued for their fur. 

M^detumnnuH, or the Norway rat, is Imagin- 
ed to have been imported into Europe from 
India, and in this country has almost extir- 
pated the black rats, which formerly abounded 
in it. It subsists not only on grain and fruits, 
but frequently attacks poultry and rabbits, as 
well as various other animals. It is about 
nine inches long in the body, and nine more 
ra the tail ; will swim with considerable ease ; 
is in the highest degree prolific, producing oc- 
casionally even eighteen young at a time, and 
breeding not nnfrequently three times a year. 

M. rattus, or toe black rat, is consider- 
ably smaller than the former, and *in iliis 
country ^ has been nearly annihilated by it. 
Its habiti are almost precisely similar to 
those of the former. It is supposed to come 


from toe same countries ) but Is thought io 
be a native of North America also, ft is 
reported by travellers, that in itarloiia parts’ 
ot Germany it is sometimes taken and do- 
mesticated, and, having a bell put round its 
neck, is thus almost invariably found to 
alarm all others of its species from the vicinity^ 

M, rnamphibius, or the water rat, inhabits 
both the temperatd^and cold climates of Eu- 
rope and Asia, frequenting the banks of ri- 
vers, in which it burrows. It subsists on frogs, 
and roots, and other vegetable substances ; 
swims with ^reat speed, and can remain under 
water a con««i(1erable time. It is never known 
to infest houses. 

il/. lentmtts, or the lerning These ani- 
mals are sometimes live inches long in the 
body, and in some countries, (as Siberia}, 
only fiitec. They abound in the inountaiooiis 
districts of Norway and liapland. In their 
general habits they are not particular, resid- 
ing in a dispersed manner. On certain occa- 
sions, however, they descend into the plains 
in innmnerable and rorniidablc multitudes. 

M. O'LonotMis, or the rnconomic rat, resem- 
bles the lerning in the circumstance of irre- 
gular migrations. Tiiese are niet with par- 
ticularly in Siberia, burrowing with tlie greatest 
sk')ll, and forming considerable magazines of 
provisions. They are about five inches and 
a quarter in their whole length. In toeir 
migrations they swim over rapid riverr, pre- 
serving a course directly to the west, nnd ex- 
lieriencing extreine fatigue and peril, to 
which immense numbers of them become vic- 
tims. A single party has been so nniiieroiis 
as to take two hours in passing before the 
astonished epectutor. Scarcity of food is 
supposed (he grand impulse to these pro- 
gresses. The inhabitants of Kamtschatka rub 
the hoards of these animals in winter. ' 

M, rricptus, or tlic hamster, is a species of 
the pouched rats, and the sole European spe ■ 
cies of tliat description. The pouches are one 
on each side of the mouth, and when filled, are 
like two blown bladilers. These animals are 
found in Poland and Russia, and arc extremely 
injurious by the quantities of grain which 
they devour, and carry off for their autumnal 
store in their pouches. The striictiire of their 
habitations is very curious. The females ar- 
range their mansions differently from ^ the 
males, nnd never reside with them. As winti'r 
approaches, they seclude them.' elves com- 
pletely, and enjoy their stores, which are ge- 
nerally consumed when winter reigns in full 
rigour, about which time they roll theinseU cvS up 
and coni inline till spring iu astute of profound 
slumber, or torpor. Tlieir bodies arc cold, 
the fat rouguinted, and their limbs htilfeiied, 
and they may be opened without awaking them. 
The heart beats only fifteen limes in a niiniitr, 
while in the summer its pulsations ore IfiO iu 
the same time. The waking of the hamsters 
from their lengthened sleep is very gradual, oc- 
cupying soiiietiiiies no less than two hours. 
These animals are unsocial, fierce, and malig- 
nant They attack every weaker creature, and 
veiy frequently destroy each other. 

M. miisculus, or the common mouse, inhabits 
almost every part of the world, is shy and ti* 
mid, but not rerocions. It produces generally 
from six to ten at a birt|i»'and bieeds several 
times in a year. Its skin is sleek| and its eyes 
2 M 
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nrc bright and ItvMy ; its tiinbs are neatly 
formed, and its movements are extremely 
agile. It is oceasionally seen of perfect white- 
ness. It haunts the habitations of niuii, from 
which it is scarcely ever found at any consider- 
able distance, and in which it commits nu tri- 
fiing depredations. 

Af. sylvalintx, ortlic long-toiled tield-monse, 
is somewhat larger than th? former, and of a 
yellowish brown colour. It tccds on acorns, 
fruits, and grain, and lays up magazines in its 
burrow for the winter. It is found piincipally 
in dry grounds : is common in ail the tempe- 
rate regions of Europe, and is particnlurly abun- 
dant and destructive in France, where it is 
stated to coniniit very great waste. Under a 
scarcity of the usual supplies, these uniinalsare 
supposed to destroy each of lie r. 

m. messorhis, or the h.ir\ est mouse, is the 
smallest of British auadru|)eds, weighing only 
the sixth part of on ounce. Its nest i'l most 
artificially platted of the blades of wheat, 
and is of the size of a cricket ball, the opening 
to it being closed up so skilfully, as to be 
almost imperceptible. Such is its compact- 
ness, that it may be rolled o\er tlie table 
without derange 'uent. One found of (his de- 
scripfinn contained eight young, and appeared 
completely full without .flu* dam. In the winter 
these animals burrow deep in the earth, but 
their fiivourito habitation is tin; corn-stack. 

M. sociabs, social mouse. The social 
mouse is a native of llie (Caspian deserts be- 
tween the Volga and the Yaik, ainl the coun- 
try of Hiscania. It lives in low sandy situa- 
tions, in large societies ; the ground in many 
places being covered with the little liillocks for- 
med hy tile cartli cast out in forming t he burrows, 
which are about a span deep, with eight or 
more passages. Tin* aninnils are always ob- 
ser\eu to li\p in pairs, or with a family ; they 
are fond of tulip roots, which form a principal 
article of their food. 

At. tifp/fus, blind rat. This is perhaps one 
of the largest and most remarkable of its 
tribe, measuring beiwerii seven and eight 
inches in lengtli, and being entirely destitute 
both of eyes and fail, 

MUSA, the plantain tree, a genus of the 
munrecia order, in the pulyandria class of 
plants, and iiitlie natural method rankingunder 
the i-iglith order, scilaniirnT. 'I'here are three 
species. 

1. Musa paradisiaca, is cultivated in all the 
islands of the West Indies, where the fruit 
serves the liulians lor bread ; and some of 
the white people also prefer it to most otln-r 
things, especially to the yams and casjada 
bread. 'I he plant rises with a soft stalk J5 
or ‘20 feet high; the lower part of tiie stalk 
is oOen as large as a man\ thigh, diminishing 
gradually to the top, where the leaves come 
out v/ii every side: these are often eight feet 
long, and Irnm two to three broad, with a 
strong fleshy mid-rib, and a great niiniher of 
transverse veins running from the inid-rib to 
the borders. This tree is cultivated on a very 
extensive, scale in Jamaicii, without the finit 
of which,* the island would not be hnbituble, 
as no s)>ecies of provision could supply their 
place. 

2. Musa Mtpienium, the banana tree. This 
spefirs ditlers from the preceding in having 
ifcs stalks marked with dark purple stripes and 


spots. The tViiH is shorter, straighter, and 
rounder ; the ^dp, is softer, and of a more 
^luscious taste. It is never eaten green; but 
when ripe it is very agreeable, either eaten 
raw or' fi ied in slices us fritters ; and is re- 
lished by all ranks of people in the West 
Indies. Both these plants were carried to the 
West. ' 

2. Atusn troylodfftarum, has a scarlet spathe 
and scarlet berry, but not eatable. 

MUSCA, in natural histiiry, the//y, a genns 
of insects of the order diptera : mouth with 
a soft exserted fleshy proboscis, and two equul 
lips ; Slicker fiirnisiied with bristles ; feelers two, 
very short ; antenn» generally short. This is a 
very numerous genns, not fewer than a tiinnsand 
spccies'liave been enumerated. 'J’liey are di- 
vided into .sections ; viz. A. with short feelers ; 
and B. without feelers. These sections 
are again separated into others. The larva 
in the dillerent tribes of llic.s differs far more 
ill habit than the complete insects, .some being 
terrestrial, and others aquatic. Those of tlio 
common kinds are einpliatically distinguished 
b^lip title of maggots, and spring from eggs 
d^losited on various putrid substances. Se- 
veral of the aquatic kinds are of siiigiilarly 
curious formation, and exhibit wonderful ex- 
amples of the provision ordained by nature for 
the preservation of even the meanest of ani- 
mals. 'J'iie general form of the pupa is liiat 
of an oval, ditferently moditied, according to 
the species, and formed by the external skin 
of the larva Borne species cast flieir skin 
before their change into the pupa state. One 
of the most remarkable species is M. rhamte- 
/pon, which is a large black fly, with a broad, 
flattisli abdomen, having the sides of each 
.segment yellow, forming so many abrupt seiiiU 
b.inds across that part. It proceeds troni ao 
aquatic larva, tvvo inches and a half in length, 
which is common in stagnant waters in the 
Slimmer months, and passes into its chr}s.ilis 
state without casting its skin,- wiiicii diies 
over it. AL fennx is a remarknlile insei f, 
about the size of a drone, of a brown colour, 
with transparent wings. It proceeds from a 
larva of a very singular appearance, being a 
long-tailed brown maggot, about three quarters 
of an inch in length, vvhicii is seen in iiiiiildy 
stagnant winters, drains, and other places of tlie 
dirtiest de.scription. The feet are wonderfully 
rilculated for enabling the animal to climb per- 
pendicular places, in order to seek some proper 
situation to undergo its change into cliry.saii.s, 
being very broad, and beset on their under siir- 
f.'ce with numerous small hooked claws. The 
larva coniiiionly changes to n pupa abQiit the 
end of Angnst, the skin contracting and drying 
round the body. After remaining in this state 
about a fortnight, it gives birth to (he complete 
insect. It is common in tiie month of Septem- 
ber, and is often mistaken ibr a drone. Aiiinflg 
the bristly (lies is the M, canaria^ or coiiinion 
blow-fly, which deposits its eggs on animal 
flesh, either fresh or putrid. 'I'iie larva, or 
maggots, hatch in (he space of a few hours. 
When fu!l grown, which happens in eight or 
ten days, they are of a yellowish colour, with 
a slight tinge of pale red. When tiie animal 
changes to a pupa, the skin dries round it, 
and (he whole assumes a completely oval form, 
and a reddish colour. In ten days ailer ihe 
lly emerges. 
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M, vhip/rra frredtly resembles the jprecedinjp 
nnd is fiMind in simiinr situations, but is vivi- 
parous, disclosing small ready-formed larvle 
instead of eggs, wliich in tliis sjj^cies are 
hatched inieriially. 

MUSCI, ill boimy, mossesy one of the seven 
faniilie.j, into which Linmeiis divided all vc- 
^^Uhles. The characteristics of mosses are, 
anthers witliont filaments; male flower con- 
stituted by the presence of fhe anthers, placed 
apart from the female, either on the same or 
distinct roots; female flower deprived of the 
pistillurn ; the seeds devoid of botli lohes, and 
proper coverings. Tlie.so plants constitute the 
second order of the class ci7ptogHmia. This 
order is subdivided ftito eleven genera, from 
(he presence or absence of the calyxT which in 
these plants is a veil that is placed M'er the 
tops of the stamina, and denoriiinated^lyptra, 
from the sexes of the plants, which bear male 
and female flowers, sometimes on the same, 
sometimes on distinct roots, and from the 
manner of growth of the female flowers, which 
are soiiiefimes produced singly, sometimes in 
bunches or cones. 

Muscr, is also the name of Iho Afty^sixtli 
order in Linnjeus’s Fragments of a Natural 
Method, consisting of genera, which are ex- 
actly those of fhe second order in the class 

3 )togamin. These plants resemble the pines 
firs, and other evergreens in (hat clas.s, in 
the form and disposition of their leaves, and 
manner and growth of tlie female flow'ers, 
which are generally formed into a c»>ne. They 
frequently creep and extend themselves like 
a carpet upon the ground, trees and stones, 
collected into bunches or tufts. Few of the 
mosses are annual plants ; being mostly [leren 
iiial and evergreens. Their growlli is slow; 
though preserved dry several yf'rirs, they re- 
aurnc their original verdure imon being moist- 
ened. They delight in u cool moist situation, 
and northerly exposure, where they are screen- 
ed Irom the sun. The roots are fibrous, slemler, 
braiiclied, and short. The stems and branches 
arc cylindric, and weak, creeping on tlic 
ground, and striking root on every side. 

MUSCICAPA, or FliY-CATOHKR, a genus 
of birds belonging to the order of pnsseres. 
The bill is flatted at (he base, ahiiost triangu- 
lar, iiutclied at the upper mandible, and beset 
M'ith bristles; the toes, generally, divided as 
far as their origin. There are ^ species ; the 
most remarkable arc : 

1. Tlie grisola, or spotted fly-catcher, about 
five inches and three quarters long. The head 
is large, of a brownish hue, spotted obscurely 
witli black : the back is of u mouse-colfuir ; 
the wings and tail are dusky; the breast and 
belly white. If is n bird of passage; appears 
here in the spring, breeds with us, and (feparts 
in September. It lays four or five pale fggs 
marked with red. It feeds on insects, and col- 
lects them on the wing. 

2. The flnhellifcra, or fan-failed fly-ratcher, 
is in length six inches and a half: the head is 
black, which colour descends on the buck part 
lower than the nape, whence it passes forwaid 
in a*narrow collar to the throat; the chin, 
throat, and sides of the neck are w lute. 'I'his 
^ecies inhabits (he soatheni i-^^les of New 
Zeoland; where it is secif constantly hunting 
lifter insects, and flies always with its tail in 
shape of a fan. 


3L The earibonensisy or cot-bird,' is some* 
what lorger than a lark ; length eight inches ; 
bill black; the upper parts of the body nod 
wings are of a deep brown; tlie under asli- 
coloiired ; (lie crown of the head is black ; < 
the tail is blackish ; and the legs are brown. 
This species is found in Virginia. • 

4. llie rubicoliuSy purple-tlironted fly .catcher, 
is about the si:^ of a blackbird ; the whuh* 
plumage is black, except the chin, throat, and 
fore part of the neck, on which is a large bed 
of beautiful crimson, inclining to purple ; 
legs are black. -These birds inhabit Cayenne 
and other parts of Soiifh Americn. They I'eid 
on fruits and insects; and arc lively binis, al- 
ways in action. 

M U SC LE, See A N atomy. 

M(JSifl.ES, Jmerlian mid force of the. Plate 
Xl^vv figs. 3 and 9. 'J'he all- wise Author of 
nature has furnished aniniiily with iimhs, move, 
able about the joints by means of muscular 
cords, inserted near the joint or centre of 
motion. In order to calculate the force of any 
muscle, we are to consider the bones as levers ; 
and then the power or force of the muscle 
will be always to the resistance or weight it 
is capable of raising, as the greater distance 
of the weight from the centre of motion is to 
tiio lesser distance of the power. Hence, it 
being found by ex(M'i'iinent.s, that a robust 
young man is able to suspend a weight R, 
equal to twenty-eight pounds, when the arm 
is extended in a supine and horizontal situa- 
tion, we have this proportion, viz. the force of 
the muscle 1 I) is to the weight R, iz 2S Ih, as 
the disbince I) C is to the (lisfajice I C. But 
it is found, that DC, the length of the cubit 
and baud, is more tiiaa tw'eni} times greater 
than I C, the disfance of tlie muscle from the 
centre of motion. Therefore the force ef the 
muscle ID. mast he moie than twenty limes 
gre.ater tli.in the weight U, or more than 
2Sx20=z:rd>«ll). 

Again, to find the force w'liich the biceps 
and brat hiieus muscles exert, when the hii- 
merns DA is perpendicular to tlic liorizon, 
we are first to consider what weight a man is 
capable of sustaining in this posture, viz. 

R zz35 pounds, and next (he quantity of the. 
distances CB, Cl, wliieh in this case areas 
](i to 1. Therefore the force of these muscles 
is to the weight Rzz.*>5 pounds, as the di.starire 
CBnlt) is to the distance IC“1; or the 
three is equal to TjCO, as before. 

But what ajipears most wonderful is, the . 
force of the muscles that move the lower jaw; 
which, w'hen taken altogether, do not in a 
man exceed tlie weight of 1 pound, and yet 
exert n force equal to 534 pounds, and m 
mn.stiir-dogs, woUes, bears, li(»ns, &c. (heir 
force is vastly superior, so ns to break large 
bones, ns they practise daily in their feeding. 

MUSES, certain fabulous divinities nmoagst 
the Pagans, .supposed to preside over the arts 
and Ncicncc.s; for this reason it is usual for the 
I>oets the beginning of a })oem, to invoke 
these goddesses to tl^ir ai<1. S.uue ret kon the 
muses to be no more than three, %iz. Miienie, 
Ao'de, and ^lelete; that is, memory, singing, 
and inedit.-dimi: bat the most ancient authors, 
and particularly Homer and Hesiod, reckon 
nine, viz. ('lio. which niyans glory; Euterpe, 
pliptsiiig; Thalia, nourishing; Melpomene, at- 
tracting; Terpsichore, rejoicing the heart; 

2M 2 
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BratOf the amiable ; Polyhymnia, a mnititnde 
of soDga; Urania, tlie lieavenly; and Calliope. 
aweetnesB of voice. To Clio, they attributed 
the invention of history; to Melpomene, tra> 
gedy ; to Thalia, comedy ; to Enterne, the nse 
of the Ante; to Terpsichore, the harp; and 
tb Erato, the lyre and lute; to Calliope, 
heroic verse; to Urania, astrology; and to 
Polyhymnia, rhetoric. 

MutiEUjVf, a collection of rare and inte* 
resting objects, selected from the whole circle 
of natural history and the arts, and deposited 
in apartments or biiildiiigs, either by the com- 
mendable generosity of rich individuals, ge- 
neral governments, or monarchs, for the in- 
spection of the learned and the great mass of 
the public. The terra which means, literally, 
a study, or place of retirement, is sain to have 
been applied originally to that part of <t!ie 
Royal Palace at Alexandria appropriated for 
the UM of learned men, and the reception of 
the literary works then extant According 
to ancient writers, they were formed into 
classes or colleges, each of which had a com- 
petent sum assigned for their support; and we 
are further informed, that the establishment 
was founded by Ptolemy Philadelphiis, who 
added a most extensive library. 

MUSHROOM. See Agahicub. 

MUSIC, a science which teaches the pro- 
perties, defiendeucies, and relations of melo- 
dious sounds; or the art of producing har- 
mony and melody by the due combination and 
arrangement of those sounds. 

The ancient writers on this science differ 
greatly as to its object and extent. In general, 
they give to it a much wider latitude than that 
which it obtains with us. Under the name of 
music they comprehended not only the me- 
lodious union of voices and instruments, but 
also the dance, gesture, poetry, and even all 
the other sciences. Hermes defines music to 
be the general knowledge of order; which was 
also tlie^ doctrine of Plato, who taught that 
every thing in the universe was music. 

Music, however, properly so called, only 
concerns the due order and proportion of 
Bounds; and is divided into two parts, the 
theoretical and the practical. Theoretical 
music comprehends the knowledge of har- 
mony and njodnhtiun ; and the laws of that 
successive arniugetueut of sound by which 
air, or melody, is produced. Practical musie 
is the art of bringing this knowledge and those 
laws into' operation, by actually disposing of 
the sounds, both in combination and succession, 
so as to produce the desired effect ; and this is 
the art ot composition : but practical music 
may, in fact, be said to e^ceiid still further, 
and to include not only the [»roduction of me- 
lodious and harinoiiiuiis composition, but also 
its nerlonuauce ; and to such a tacility in 
cxeciit'ori, and nicety of expression, has this 
department of practical music arrived at the 
present day, that its professors, generally 
speaking, hold a truly respecbible rank in the 
varioos list of modern arti,«t8 ; and are liiglily, as 
well as most deservedly esteemed by all lovers 
and patrons of musical taste and iugeuiiity. 

MUSSZENDA, a genus of the pentandria 
mooogynia class and c^er. The cor. is fiin- 
ne^form; stigma 2, thickish; berry oblong, 
inferior ; seeas disposed io four rows. There 
ara tiirro species, shrubs of China. 


' MUSK. This substance Is secreted Info a 
^g, situated in the umbilical remon of the 
qaadruped called moschns mosebiter. Its cp- 
lonr is b^'ownish red; its feel nnetuons; its 
taste bitter; and its smell aromatic and in- 
tensely strong. It is partially soluble in water, 
which acquires its smell: and in alcohol, but 
that liqi^iia does not retain the odour of musk. 

MUSKET, a fire-arm borne on the shoulder, 
and used in war. Tlie length of a musket 
is fixed at- 3 feet 8 inches from the miizxle to 
the pan, and it carries a ball of 29 to 2 pounds. 

In fortification, the length of the line of de- 
fence is limited by the orainary distance of a 
innsket-shot, which is abput 120 fatliorns. 

MUSKE'I’OON, a kind of short thick nins- 
ket, the bore of which is the thirty-eighth part 
of its l#gth ; it carries five ounces of iron, or 
seven and a lialf of lead, witli an equal quan- 
tity of powder. This is the shortest sort of 
bliinderbiis. 

MUSLIN, a fine thin sort of cotton cloth, 
which bears a downy nap on its surface. 
There are several sorts of muslins brought 
from, the East Indies, and more particularly 
from Bengal. 

MUST, the juice of grape, composed of 
water, sugar, jelly, gluten, and bitartrate of 
potash. From a French wine piiie of must, 
the Marquis de Bullion extracted half an ounce 
of sugar, and l-16th of an ounce of tartar. 
Proust says, the muscadine grape contains 
about 30 per cent, of a peculiar species of 
sugar. By fermentation, it forms w'itie. 

MUSTRLA, the otter, a genus of quadru- 
peds of the order ferm ; the generic character 
is, foreteeth upper six, erect, ucuter, distinct; 
lower ; six, obtuser, crowded, placed within ; 
tongue smooth. 

hf. httrn, common otter. Tlie rominon otter 
is foiind in almost every part of Europe, as 
%vell as in the colder regions of Asia ; inhabit- 
ing the banks of rivers, and feeding principally 
on fisli. The length of the otter is nearly two 
feet from nose to tail, and of the tail about 
16 inches. Its colour is a deep brown, with 
a small light-coloured patch on each side the 
nose, and another under Ihe chin. The ottei 
'iliews great sagacity in forming its habitatiou ; 
it burrows under ground on the biuiks of some 
rtver or lake, and always makes the entrance 
of its hole qnder water, working upwards to 
the surface of the earth : and before it reacluM 
the top, makes several holts or lodges, that in 
case of high floods it may have a retreat, for 
no animal allects lying drier; and then makes 
a !i inute orifice for the admission of air. llie 
otter is naturally a very fierce niiimal ; end 
when hunted wilh dogs, as is sometimes tlie 
practice, will inflict \firy severe wounds on its 
antagonists. The female produces four or five 
young at a birth ; this ccinnionly happens early 
in the spring. Tiie young otters, if taken at 
a very early age, may be successfully tamed, 
and tanght by degrees to lumt for fish, and 
bring them to their master. 

2. M, lutreola, the smaller otter, very much 
resembles Uie common otter, but is smaller; 
the body is of a dusky colour, but with a con- 
siderable cast of tawny. In size it falls short 
of the common otter, measuring about a foot 
in length. Its fur ^ very valuable, and next 
in bf uiity to (hat of the sable, 

3, M, lutris, the sea otter, is the largest of 
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Om otters, ineasuriiu^ about 3 feet from the 
nosd to the tail, aad the tail 13 inches. 

^lour of this species is a deep, glossy, bro¥di> 
nh black, the for being extremely soft and 
very fine ; on the forehead is generally a cast 
of greyish or silver colour. According to 
Mr. Pennant, it is one of the most locafani* 
mala fee are acquainted with, being entirely 
confined between lat. 44 and 60 north; and 
between east long, from London. 126. to 160. ; 
inhabiting, in great abundance, Bering’s islands, 
Kamtschatka, the Aleutian and Fox islands, 
between Asia and America. 

4. M. fero, ferret, has eyes red and fiery. 
It inhabits Africa. In Europe it is tamed to 
catch rabbits, rats, &c. It procreates twice 
a year, and brings forth from six tb eight at 
a time. 

M, erminea, stoat: inhabits Europe, the 
cold parts of Afirica, Asia, and China. Body 
about ten inches long; hair short, which in 
northern climates becomes white, except the 
outer imif of the tail, which remains olack. 
The fur is very \aliiable. * 

MUSTER, in a military sense, a review of 
troops under arms, to see if they be complete, 
and in good order ; to take an account of their 
numbers, the condition they are in, viewing 
their arms and accoutrements, &c. 

Muster rn//, a specific list of the officers 
and men in every regiment, troop, or company, 
which is delivered to the inspecting field-officer, 
muster-master, regimental or district pay-mas- 
fer (qs the case may be) whereby they are 
paid, and their condition is known. 

MUTE. If any permn being arraigned on 
any indictment ot appeal for fi>Iony, &c. shall 
upon such arraignment stand mute, or will not 
answer directly to the felony, he shall be con- 
victed of offence, and the court shall there- 
upon award judgment and execution, in the 
same manner as if he had been convicted by 
verdict or confession. 

MUTILLAj^ a genus of insects, of the order 
hymenoptera ; the generic character is, an- 
teiinm nliform; feelers four; the articulations 
obconic, seated on the tip of the lip; jaw 
membranaceous at the tip, lip projeeting oli- 
conic ; wings in most species obconic ; body 
pubescent, thorax retuse behind; sting pun- 
gent, concealed. The AL hdvola inhabits the 
Cape of Good Hope. 

MUTINV, ^ in a military sense, to rise 
against authority. Any officer or soldier who 
flliall presume to use traitorous or disrespectful 
words against the king, or who shall behave 
liimseir with contempt or disrespect towards 
the {general, or othcc commander-in-chief of 
the* forces, or^ shall speak words tending to 
their hurt or dishonour, is guilty of mutiny ; or, 
who shall begin, excite, cause, or join in, any 
mutiny or sedition ; or, who, being present at 
any tnutiDy or sedition, does not use nis utmost 
endeavours to suppress the same, or ^coming 
to the knowledge of any mutiny, or intended 
mutiny, does not, without delay, give in- 
Ibrmation to his commanding officer, la guilty 
of mutiny. 

M UTU LB. See Ah ciiitecture. 

MYA, the gaper, in zoology; a genus be- 
longing to the order of vermes testaceu, the 
characters of which are these* It has a bi- 
aalve shell gaping at one end ; the hinge, for 
tho most pa^ furnished with a thick, strong, 


and bnfed not iniertod Into (ha ofipod M 
valve. This animal is an ascidia. There ate 
about twenty-five species. M, SnHvu Ims a 
brittle, semi-transparent shell, sloping down- 
wards near thb open end; the hinge slightly* 
prominent. It is found about the Hebrides, 
where tlie fish is in greut esteem. M, meaga^ 
ritifera, is found in mountamoas ' rivers, and 
about cataracts. It is about five inches long, 
and half as many broad ; and it is noted for 
producing mother of pearl and pearls ; tlie lat- 
ter is said to be a disease of the fisli, analogous 
to the stone in the human body. 

MYCTERIA, the Jabihu, a genus of birds 
belonging to the^rder of grallre. The bill is 
long, bending upwards, and acute ; the nostrils 
are small and linear ; there is no tongue ; and 
the feef have four toes. There are two species. 

Americana, or the American jabiru, is 
nearly six feet in length. It abounds in (he 
levels of Cayenne, and other parts of South 
America, feeds upon fish, of which it devours 
immense quantities, and builds in vast trees, 
laying only two eggs. It is extremely wild; 
and wlieii young, is used for food. 

M. Asiatica is likewise a very large bird, 
inhabits the East Indies, and feeds on snails. 

MYOPES. Those who by a natural delect 
bave die cornea and crystalline humour too 
convex, are called myopes. Thi.s figure, which 
increases the quantity of refraction, tends to 
render the rays of such pencils as are formed 
in the eye more convergent, so that the point 
where these same rays meet is on tliis side 
of the retina.. Myopes see distinctly those 
objects only which are near, which send to- 
wards the eye rays more divergent, and there- 
by less diwoseu to converge, throng the 
euect of refraction in the crystalline and other 
humours. This imperfection is remedied by 
the use of a glass slightly concave. 

MYOXUS, dormouse, a zenus of qua- 
drupeds of the order glires : the generic cha- 
racter is, front-teeth two, the upper cuneated, 
the lower , compressed ; griuders four in 
each jaw; vibrissas long; tail cylindric, vil- 
lose, thicker towards the end; legs of equal 
length, fore-feet tetradactvlous. These ani- 
mals feed only on vegetables, and burrow in 
the ground,*' in which they continue daring 
tlie winter in a torpid state. They are noctur- 
nal, sleeping in their habitations the greater 
part of tlie day ; tliey carry food to their 
mouths with their fore-paws, setting efect; 
and advance by leaps of several feet at a time, • 
instead of walking. There are four species. ^ 

j|/. glis, or the fat, dormouse is found in 
Germany and Russia, and has^ much of the 
manners of a squirrel, haunting trees and 
feeding on fruits and nuts - which it stores for 
its winter consumption. It was highly valued 
by the Romans as an article of food. It is six 
inches long to the tail, which is about four. 

It Is not easily tamed. 

M. muscardinus, or the common dor- 
mouse, is neurlv of the size of a mouse, and 
inhabits thick hedges making its nest in the 
hollow of some tree. It forms a hoard for the 
winter, during which it is for the greater part 
abstinent and torpid. It occasionally is roused • 
by the intervention of temperate days, recurs 
to its stock,* and then returns to its slom* 
bers, till ^ring recovers it to daily exertion. 

MYRICA, ga/e or aweet-wUlow, a genus 
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of (ho (of ramlrta order, In the di'crfa class of us isneai^Iyof the consistence of thin honer, 
plants ; and in the natural nietliod raukiiijp of n reddish brown colour inclining to black, 
under the 5lh order, ameiitaceo}. ariU an agreeable aromatic flavour. 


1. The ffa/e, Dutch myrtje, or sweet-willow, 
’grows naturally upon bogs in many places both 
of Scotland and England. It ri ies about four 
fee\ high. 

2. Tho ceriferaf wax-bearing myrica, or 
candleberry myrtle, is a native of North 
America. It is n small tree, about 10 or 12 
feet high, with crooked stems branching forth 
near the ground irregular I v. 

There is a variety of this species of lower 
growth, with shorter but broader leaves, and 
of equal fragrance. This ^ows commfudy 
in Oarnlitfa ; where (he inhabitants collect 
from its berries a wax of which they make 
candles, and which occasions its being called 
the caodleberry tree. It delights in a nuyst 
soil. 

MVIllS'l'ICA, nutmey-tree, a genus of tho 
difccia .syngenesia class and order. Nat. 
(ird. of lauri. Calyx tritid ; corolla none ; male, 
lllament columnar ; anthers (ermiuating, united ; 
fomale, capsule superior, drupaceous, two 
vahed; nut involved in an aril, called tho 
inai^e. 'fliere arf three species, of which M. 
aromaiica^ aromatic or true nutmeg-tree, 
grows to a considerable size in the 
Indies. 

MVRMECOPILkOA, the anl-eaier, in 
natural history, a genus of Mammalia, of 
the order Bruta. Generic cliariu'ter : no 
teetli ; tpngne extensile and cvlinilric; month 
elongated into a form .soriiewliat tubnlar ; body 
covered with hair. They subaist on insects, 
and particularly that species of them from 
which tliey arc designated. Thrusting their 
tongue into a nest of ants, the glutinous faib- 
stance which exudes from it, serves to attach 
to it inextricably numbers of these in^ect8, 
and when the animal perceives, by the exqui- 
site feelings of the papillm, that he has secured 
a suiiicient number, he withdraws his tong 
and swallows his victims. Tiiere are seven 

S]>eric*<. 

MYllMELEON, a genus of insects of 
the order neuropfera ; the generic character 
is, ineutli furnished with jaws, teeth two; 
feelers four, elongated ,* stemmaui nuns ; an- 
tenn.e elevated, of the length of the tiiorax ; 
wings deflected ; tfiii of the male furuislied 
with a forceps consisting of two .straig) (ish 
filaments. Of (his geniKs the .s[>ecies 
history is best understood is the inyrmeleon 
furmicalen of Liunteus, whose lar\u has long 
been celebrated by naturalists fur its wi.odcr- 
ful ingenuity, in preparing a kind of pitfal or 
deceptive ••avity for the iKstruction of such 
insects as iiapiien unwan’ly to enter it. The 
inyrmeleon formicaleo, in its complete or fly 
state, hears some resemblance to a small dra- 
gon-fly, irom which, however, it may readily be 
dislingiiishetl by its antennae. 

MYROXYLUM, a genus of the mono- 
gvnia order, in the decundria class of plants. 
The calyx is canipanulatpd ; the superior pe- 
tal larger than the rest ; the germ is longer 
than the corolla ; the lognmen. mono.sper- 
inoiis. There ir but one species, the Periiifcriim, 
a native of Peru and^he warmer part of Afri- 
ca. It is this shrub that yields the baUum of 
Pern, which is said to be extracted from it by 
Rootii/n in water. This balsam, ns brought to 


MYRRH, a gummy resinous concrete 
juice. Tbb plant troni which this substance is 
obtained, is not certainly known. According 
to Bruce, it belongs to the genus mimosa, 
and grows in Abyssinia and Arabia. * It is 
in the form of tears. Colonr reddish-yellow, 
sometimes transparent, bnt more frequently 
opaque. Taste brittle and aromatic. Does 
not melt when heated, and burns with difli- 
culty. With water it forms a vellow so- 
lution. The solution in nlcuhof becomes 
opaque when mixed with water. By distillation 
it yidds oil. 

MVRTUS, the myrtle; a genus of the 
inonogynia order, in the icosandria class of 
plants; ami in the naliirul method ranking 
under the 19th order, hesperidm. The clayx 
is qiiinqiipfid, superior; there are five petals; 
the iierry is dispermoiis or trispermous. There 
are Iwtween filty and sixtv species. This ge- 
nus is composed of small trees and shrubs; 
flowers some .solibiry, with two scales 
lit the base ; in others forming opimsite co- 
rymbs or panicles, axillary or terminating. 
The M. comttunist common myrtle, is 
a lutive of Asia, Africa, and tlic south of £n- 
rope. The pimento, or allspice tree, is about 
thirty feet in height, and two in circumfer- 
ence. It is a native of New Spain, and the 
West Indies. The flavour and fruit have an 
higiilv aromatic fragrance. 

MYSTERY. This is a relative term and 
is of much the same import as the word inter- 
prHation, or the term antitype, and always 
refers to some obscure hint that went before, 
either by word, thing, or action, of which it 
is (lie real intent or meaning. Every einble- 
iiiatical speech or action, contains some liid- 
deii meaning beyond (hat which is first pre- 
sented to the senses, and that internal, or secret 
mmuitw, once made kuowm to qs, the parable 
is explained, and every idea of secrecy, in- 
tricacy, or doubt is removed. 

MYT IIOIjOGY, the history of the fuhii- 
lotis gods and heroes of antiquity, with the 
explanations of the mysteries or allegories 
couclied tlierein. Lord Bacon tliink.s, that 
u gieat deal of concealed instruction and 
allegory was originally intended in most part 
of the ancient mythology. He observes, that 
*><mie fables discover a great and evid'oit 
similitude, relation, and connection, with tho 
tiling they signify, as well in the structure 
of the fable, as in the meaning of the names 
wbereby the persons cur actors, arc charac 
terised. 

The same wiiter thinks it mav puss for a 
furthei indication of a concealed and secret 
meaning, that some of these fables arc so 
absurd and idle, in Iheir narration, as to 
shew an allegory even afar otf; but the argu- 
ment of most weight n|> 0 D this subject he takes 
to be this, Uiat many of these fables appear by 
no means to have been invented by the persons 
who relate them. He looks on them not as 
the product of the age, nor invention of tho 
|i<iets, but as sacred relics, as he terms them, 
gentle whispers, and the breath of better 
tiiiies, that frora,.tlio tradition of more an.- 
cient nations came nt length into the flutes 
and trumpets of the Greeks. He concludes 



NAI 635 NAR 


t)mt the knowledge of the early ages was 
cither great or happy : great if they by de- 
sign made this ose or tr^pe and fignre ; of 
happy, if whilst they had other vie^ws, they 
^ <1 Horned matter and occasion to such noble 
contemplations. 

MYTILLUS, the muxfiel, a genus of in- 
secla of the vermes testacca class and or- 
der. Animal allied to an asrida ; shell bi- 
valve, rofif>h, generally aHixed by n byssiis, 
or beard of silken filaments; hinge mostly 
w ithout teeth, with generally a subiihite, ex- 
crivated, longitudinal line. There are between 
fiftv and sixty species. 

hi. margarffifcrus, which inhabits the 
American and Indian Seis, is about eight in* 
<.'lies long, and something broader ; tl^e inside 


19 beautifully polished, and produces friM 
mother-of-pearl, and frequently tne most valu* 
able pearls. M. €dulia inhabUo* EnrojM and 
Indian sea, found in large beds, adhering to 
other bodies by means of a long silky beard * < 
the tish atibrds a rich food, but is otlen noxioua 
to the constitution. * 

MYXINE, the hag: a genus of insects 
belonging to the order of vermes intestina. 
It has a slender ebodjr, carinated beneath, 
mouth at the extremity, cirrated : the two jaws 
pinnated ; an adipose or rayless fin round the 
tail and under the belly. A/, glutinosa, about 
eight inches long. It inhaoits the ocean ; 
enters the mouths of fish when on the books of 
lines that remain a-tide under water, and totally 
devours whole, except the skin and bones. 


Or w, tlie thirteenth letter, and tenth 
^ ^ 9 consonant of our alphabet : it is a liquid, 
the sound of which is formed by forcing the 
voice strongly through (he mouth and nostrils ; 
being at the same time intercepted by applying 
the tip of the tongue to the fore-part of the 
palate, with the lips open. It siitTers no con- 
sonant immediately after it, in the beginning of 
words and syllables ; nor any before it, except 
f/, ky and .9, as in gntitv, knoWt snow, &c. as 
a uumeral N stands for 900 ; and with a dash 

over it, thus N for 900,000 ; N, or N°, stands 
for numero. 

NABOB, properly Nnvc.h^ the f»liiral of 
Naih, a deputy. As used iu Bengal, it is the 
same ns Nazim. It is also a title given to the 
wives and daughters of princes ns well as to 
the princes tricmselves. 

NXBONASSj^K, qt /Era of NnlMmassar, 
a method of computing time i'rorn the com-* 
mentaMiieiit of Nabonassar’s reign. The 
epoclia of Nahnnassar is of the greater im- 
portance, as Ptolemy and other astronomers 
account their years from it. 

NADIB, in astronomy, that point of the 
heavens which is diametrically opposite to 
the zenith, or point directly over our heads. 
Till zenith and nadir are the two poles of the 
horizon. 

NAILS, of iheftrtg^s and toes, consist of 
coagnhitcd ablumcn, with a little phosphate of 
lime. 

^AILS, in buildinjr, &c. small spikes of 
iron* brass, &c. which being driven into 
wood, serve to bind several nieces together, 
or to fasten something upon them, llie se- 
veral sorts of nails are very numerous : as, 1. 
Back and bottom nails, with flat shanks to hold 
fast, and not open the wood. 2. Clamp -uails, 
for fastening the clamps in buildings, he. 
.3. Clasp-nails, the heads of which, clasping 
and sticking into the wood, render the work 
smooth, so ns to admit a plane over it 4. 
Clench-nails, used by boat and barge-builders. 
5. Clout-nails, used for nailing on clouts to 
axle-trees. 6. Deck -nails, for fastening of 
decks in ships, doubling of siiipping, and noon 
l.iid with planks. 7. l)og-nails, for fastening 
hinges on doors, &c. 8. Flat-tioints, much 


N. 

used in shipping, and proper where there is 
occasion to draw and hold fast, and no con- 
veniency of clenching. 9. Jobent nails, for 
nailing thin plates of iron to wood, as small 
liiiiges on cupboard doors, 8z.c. 10. Lead- 

nails, for nailing lead, leather, and canvas, to 
hardwood. 11. Port-nails, for nailing hinges 
to the ports of ships. 12. Pound-nails, which 
are square, and are much used for palling. 
13. Ilibbing-nniis, principally used in ship- 
building, for fastening the ribs of ships hi their 
places. 14. Rose-nails, which are drawn 
square in the shank, and commoiiiy in a round 
tool. 15. Kother-nails, which have a full 
head, and arc chiefly used in fastening rotber*- 
irons fo ships. 16. Koimd-head nails, for 
fastening on hinges, or for any other use where 
a neat head is required. 17. Scupper-nails, 
which have a broad head, and are used for 
fastening leather and canvas to wood. 18. 
Sharp nails- these have sharp points and flat 
shanks, nntl are raucli used for nailing soft 
wood. 19. Sheathing-nails, for fastening sheath- 
ing boards to ships. 20. Square nails, which 
are used for *^^0 wood, and nailing un wall- 
frnit. 21. Tucks, the smallest of which serve 
to fasten paper to wood, the middling for 
wool -cards, &c. and the larger for upholsterers 
and pomps. 

Nails are said to be toughened when too 
brittle, by heating them in a fire-shovel, 
and putting some tallow or grease among them. 

Nail, is also a measure of length, contain- 
ing the sixteenth part of a yard. 

NAPHTHA. A native combustible li- 
quid, of a yellowish-white colour; perfectly 
fluid and shining. It feels greasy, exnales an 
apeeable bitnminoDS smell, and has a spe- 
cific gravity of about 0.7. It takes fire on 
die approach of flame, affording a bright 
white light. It occurs in considerable springs 
on the shores of the Caspian Sea, in Sicily 
and Italy. It is used instead of oil, and 
differs from the petroleum obtained by dis- 
tilling coal tar, only by its greater purity and 
lightness. 

NARCISSUS, a ffenus of the monogynia 
order, in the licxandria class of plants; and 
in the natural method ranking under the 9fh 
order, spathaceie. There are six petals ; the 
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DP(Cariani ia .fnnnel shai^ed and monoj^yl- 
Iona; the stamina are within the nectarinm. 
There are 16 species with numerous va- 
rieties. 

Tlie bastard narcissus, or common yel- 
low English daffodil, grows wild in ^at 
pfenty in many of oiir woods and coppices, 
and under hedges, in several rarts of England. 
Its commonness renders it of but little esteem 
with many ; considered, bftwever, as an early 
and elerant flower, of exceeding hardiness and 
easy culture, it merits a place in every garden, 
esMcially the double. 

narcotics, in medicine, soporiferons 
medicines, which excite a stupefaction. See 
Opium. 

NARDITS, a genus of the monogynia order, 
in the triandria class of plants; and in tlie 
natural method ranking under the 4th or(Irr, 
grainina. There is no calyx ; the coralla 
bivalved. There are three species. This 
plant was _ , valued by the ancients both 
as an article of luxury and mediciue. The 
nugiientuin nardiniim was used at baths and 
feasts us a favourite perfume. Its value is evi- 
dent from that passage of scripture, where our 
Saviour's head was anointed with a box of it, 
with which Judas found fault. 

Narration, in oratory and history,«*i 
recital or rehearsal of a fact as itdiappened, or 
when it'is supposed to have happened. Nar- 
ration is of two kinds, either simple or his- 
torical, as where the auditor or reader is snp- 
osed |o hear or read of a transaction at second 
and ; or artidcial and fabulous, as where 
their imaginations are raised, and the action 
as it were is reacted before, them. 

NATIONAL DEBT. Ti)e stocks or public 
funds, are loans advanced to government, for 
which interest is regularly paid from revenues 
set apart for the purpose. I'his mode of rais- 
ing supplies by levying taxes for the payment 
of the interest is called “ The Funding Sys- 
tem,*' and the loans thus raised, constitute 
The National Debt.” 

Tlie different funds or stocks are variouslv 
denominated, according to the terms on which 
they were established. Thus some are called 
the 3, some the 4 per cents, &<;u, 9 nd the man- 
ner of buying stcA is, to give a*^ specific anrn 
for a nominal Inuidred. If for instance, the 
price of the 3 per cents, is CU/. this sum is 
paid for lOOZ stock which yields a dividend 
of .3/. a year, that is 6/. per cent, per annum. 
When storks are low, the interest is high, and 
vice versa. New foans are paid by instal- 
ments of 10 to 15 per cent at stated periods 
and they generally comprehend different kinds, 
of stock, which together are called Ovmiftm, 

If these be disposed of separately before all 
the instalmeuts are paid, the different articles, 
are railed Sertp, which is an abbreviation for 
Subscription. 

NATRON. Native carbonate of soda, of 
which there are two kinds, the common nud 
radiated. See Soda. 

NATURAL HISTORY. The object of 
this branch of science may be divided into two 
heads ; the first teaches as the characteristics, 
or distinctive marks(j#>f each individual object, 
whether auimab vegetable, or mineral ; the 
second makes os acquainted with all its pecu- 
liaritieij, as to ita habits, its qualities, and its 
«s««* To assist in attaining the firs^ it is ne- 


cessary to adopt some system of classification^ 
in which individuals that agree in particular 
points may be arranged together. In this 
work we nave adopted the Linnnan system, 
as the mdst simple and perfect that has been 
presented to the public. A knowledge of the 
second head is only gained by a patient 
investigation of each particular olpeet. The 
study of natural history consists^ in the col- 
lection, arrangement, and exhibition, of the 
various productions of the earth. These ore 
divided into the three grand kingdoms of nature, 
the boundaries of which meet to|(etber in the 
zoophytes. Minerals inhabit the inferior parts 
of the earth in rude and shapeless masses. 
They are Imdies concrete without life and sen- 
sation. Vegetables clothe the surface with ver- 
dure, imbiM nourishment through bibuloiis 
roots, breathe by leaves, and continne their 
kind by tlie dispersion of seed within prescri- 
bed limits. They are organized bodies, and 
have life, but not sensation. Animals adorn 
the exterior parts of the earth, respire and ge- 
nerate eggs ; aVe impelled to action by hunger, 
ail'ectioris, and pain : and by preying on other 
animals and vegetables, restrain wiUiin proper 
bounds and proportions the numbers of both. 
They have oiganized bodies, and have life, sen- 
sation, and the power of loco motion. Man, the 
governor and subjugator of all other beings 
18 , by his wisdom alone, able to form just con- 
clusions from such things as present themselves 
to bis senses, which consist of natural bodies. 
Hence the first step of wisdom is to know 
these bodies ; and to be able by marks imprin- 
ted on them by the God of nature, to distin- 
guish them from each other, and to affix to 
every object its proper name. The Linnican 
system is divided into five branches, each siib- 
orbinate to the other ; these are, class, order 
genus, species, and variety, with their names 
and characters. In this arrangement, the 
classes and orders are arbitrary, the genera 
and species are natural. Of the three grand 
divisions above referred to, the animal kingdom 
ranks highest iq comparative estimation ; next 
the vegeteble, and last the mineral kingdom. 

Animals eqjoy sensation by means of a living 
organization, animeted by a 'meddulary sub- 
stance: perception by nerves; and motion by 
the exertion of the will. They have members 
for the different purposes of life ; organs for 
fheir different senses ; and faculties or powers 
for the njpplicalion of their ditlerent perceptions. 
They all originate from an egg. Their exter- 
nal and internal structure, habits, iristincts, and 
I irioiis relations to each other, will be found 
under the diflerent genera. 

The following is a brief abstract of th& ar- 
rangement pursued by Linnaeus iu his division 
of &e animal kingdom. 

CLASS I. xMAMMALIA. 


ORDER. 


Primates 

Bruta 

Ferre 

Olires 

Pecora 

Bellure 

Cete 

CLASS II. 

AVESk 

ORDER. 

Accipetres • 

Picie 

Anseres 

Orallo 

OallinflD 

Fasserea 
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CLASS m. amphibia/ 

ORDEB. « 

Reptilia Serpentes 

CLASS IV^. PISCES. * 

OBDER. 

Apodes Abdominales^ 

Jugulares Branchioategi 

Thoracici Condropterygii 

CLASSY. INSECTA. 

ORDER. 

Culeopfera Hymenoptera 

Hemyptera Diptera 

Lepidoptera , Aptem 

Neuroptera ^ 

CLASS VI. VERMES. 

ORDER. 

Inteftima Zoopliyta 

Mollusca Infusoria 

Tetasrea 

NATURAL PHILOSOPHY, is tliat 
science which considers the powers of na- 
ture, the properties of nutiiial bodies, and 
their actions on one another. This science! is 
necessarily of (^reat extent, and the leading 
branches of it will be found treated under the 
following heads, viz. Chemhtry, 

Electricity, Galvanism, Hydraulics, Hydro- 
statics, Alagnetism, Mechanics, Optics, and 
Pneumatics, &c. See also ExPEUtMENTAli 
l^iiLosopinr. 

NAVIOATION, is the art of conducting 
a vessel from one port to another by observa- 
tion of the heavenly bodies, calculation of the 
distance, or way, made daily, and by steering 
ancli a course, under guidance of the com- 
pass, as may lead, in the moat direct man- 
ner, • from the place quitted to the ship's 
destination. 

The student of navigation should have a 
thorough knowledge of geography ; especially 
of tlie divisions of the globe by the],yarioiis cir- 
cles and meridians by which it is intersected 
in theory. He ought also to be well acquaint- 
ed with all relating to the needle ; particularly 
what relates to tlie dip and variations, and be 
able to take an account of the ship's progress nu- 
meri4:aljy, or, as it is termed dead reckoning ; 
and if he should possess some skill in geome- 
try and trigonometry, he will find (hat his tusk 
is more easily performed, and (hat he will, in 
due time, render himself conspicuous in that 
biaiicli of his profession. 

The names of the two great divisions of navi- 
gation, are taken merely trom the kind of charts 
m:(t1e use of. Plane sailing is that in which the 
plane chart is made use of ; and Mercator’s 
sailing, or globular sailing, is that in which 
Mercator's chart is nsed.. 

Of plane saiUny, As a necessary prelimi- 
nary to oiir understanding tins method of navi- 
gation, we shall here give the construction of 
the plane chart. 

1. This chart supposes the earth to be a 
plane, and tlie meridians parallel to one ano- 
ther ; and likewise the parallels of latitude at 
equal distances from one another, as they really 
are upon the globe. Though this method is in 
itself evidently false ; yet, in a sho^t rur, and 
especially near the equator, an account of 
the ship's wa^ may be kept by it tolerably well. 

Huviiig determined the limits of (he chai% 
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that is, how many degrees of latitode and Ion- 
^ ntnde, or meridional distance, (diey being in 
this chart the sam^, it is (o contain *: sapimse 
* from the lat. of 2(P N. to the lat of 71® N. and 
from the longitude of London in 0 deg. to (Jio* 
long, of 50® w. ; then choose a scale of equal 
parts, bv which the chart may be contaiiAd 
within toe size of a sheet of paper oo which it 
is intended to be drawn. 

Make a parallelogram A B C D, Plate 
' XXXVfI,5g. I, the length of which A B from 
north to south shall contain 51 degrees, the dif- 
ferenre of latitude between the limits of 20® 
and 71® ; add the breadth AD from east to 
west shall contain the proposed 50 degrees 
of longitude, (he degrees being taken from the 
said scqle, and this parallelogram will be the 
boundaries of the chart. 

About the boiindu lies of the chart make 
scales contuiiiiiig the degrees, halves, and quar- 
ters of degrees (if the scale is large enough;) 
drawing lines across the chart through every 5 
or 10 degrees. 

On a straight slip of pasteboard, or stilf jia- 
per, let (he scale of (he degrees and parts of 
oegi-ees of longitude, in the lino AD, be laid 
clu.se to the edge ; and the divisions numbered 
from the right hand towards the left, being all 
%es( longitude. 

Seek in a geographical table for (he hditiidcH 
and longitudes of the places contained within 
the iiroposed limits. 

Then, to lay down any places lay the edge 
to the pasteboard scale (u the divisions on each 
side the chart, shewing the latitude of (he place, 
so that the beginning of its divisions falls on the 
right-hand border AB ; and against the divi- 
sions shewing tlie longitude of the ^yen place 
make a point, and (his gives the position of the 
place proposed ; and in like manner are all the 
other places to be laid down. 

Draw waving lines from one point to the 
other, where (he coast is contigiions, and thu!i 
the representation of the lands within (lie pro- 
posed limits will be delineated. 

Write the names to the respective parts, and 
ill some convenient place insert a compass, and 
the chart will be completed. 

2. The aiigle formed by the meridian and 
rhumb that a ship sales upon, is called, (he 
ship’s course. Thus, if a ship sails on (he 
N.N.E. rhumb, then her course will be 22® 30': 
and so of others. 

3. The distance between two places lying on 
the same pargilel counted in miles of the eqiia- « 
tor, or the distance of ufle place from the meri- 
dian of another counted as above on the paral- 
lel passing over that place, is called meriaional 
distance ; which, in plane sailing, goes under 
the name of departure. 

4. Let A, fig. 2^ denote a certain point on 
tlie earth’s .surface, AC its meridian, and AD 
the parallel of latitude passing through it . and 
suppose a ship to sail from A on the N. N. E. 
rhumb till she arrives at B ;^iid through B draw 
the meridian BD, (which accoidiiig to (lie prin- 
i^iples of plane sailing, must be iiandlel to CA,) 
and the parallel of latitude 13C ; thmi the length 
of AB, viz. how far the ship has sailed upon tho 
N.N.E. rhumb, is called her distance ; AC or 
BD will -be her dift'erence of latitude, or no- 
tliiiig ; CB will be her departure, or easting ; 
and the angle CAB will be her course. 

6. Since the distance, difierence of latitude. 
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onil dcijflrture, form a riglit'anf^lcd triangle, fn 
wliicli ine oblique angle o|>po!iite to the depar- 
ture i8 the coiirNe, and tlie other its comple- 
pleat ; therefore, having any two of these given, 
we can (by plane trigonometry) find the lest; 
uni^ hence arise tlie cases- of plane-sailing, 
which are as follow. 

Case I. Course and distance given, to find 
the diilereiice of latitude and departure. 

Vlxomple. Suppose a ship sales from the lati- 
tude of rS north, N.NE. .*« miles (fig. 3). 
Refpiired llir diUercnce of latitude and depar- 
ture, uud the latitude come to. Then (l>y right- 
angled fiigonoiiietry) we have the following 
analogy fur iliiding the departure, viz. 

As radius -’ - - - 10.00000 

to the (listuiice AC - 32. LSOSJ.'i 

,so is the sine of the course A22^.30' 0..VI2S4 

to the departure JIC 12.25 l.0S7S»9 

so the ship has luude 12.25 miles of deiiartnre 
easteily, or has got so far to the eastward of her 
meridian. Then for the dilference of latitude or 
northing the ship has made, we have (by rect- 
angular trigonometry) the following analogy, 
viz. 


As ratlins - , - - 10.00000 

is to the distance AG - 32 1.50516 

so is the co-sine ol’ course A 22° 30' 9.532R4 
to the dill'erence of lat. AH 20.57 1.47(^3** 

si> the ship has ililVered her latitude, or made 
of northing, 20.57 minutes. 

And since her former latitude was north, 
and her diHereiice of latitude also north ; tliere- 
flire. 

To the latitude sailed from - 30°, 2.5' N 
atld the dilference of latitude - 00°, 20.57 


and the siirh is the latitude come to 30°, 54.67'^^. 

By this case are calculated the tables of flif- 
ferencp of latitude, and departure, to every de- 
gree, point, and ipiartcr-point, of the compass. 

Casi: II. Course and ditferenec of latitude 
given, to find distance and departure. 

Kramitle. Supposf' a ship in the latitude of 
4.>^ 25' north, sails NHhN.J easterly, tig. 4, till 
she eonies to the latitede of -10° 55' north : re- 
(piired the distance and departure' made good 
upon that course. 

Since both latitudes arc northerly, and the 
course also norllieily ; therefore, 
l‘Vom the latitude e.Mme to - 40°, .55' 

siihtr.ict the latituih .'>ailed from 4.5°, 2.5' 
and there remain.s - - 01°, 30' 


the ditferciice of latitude, c(|ntil t# 00 miles. 

And (by rectangular trigonometry) «e have 
the follow ing uiiulogy for tinding the i!ep.)rtnre 
BD, viz. 

As radius . _ - . 10.00000 

is to the di If. of latitude AB 00 1.05424 

so is the tangent of course \ .'{9° 22' 0.01401 
to the dcpaiturc BD - 73.84 1.80.S2S 

so th: .<.i.ip has got 7.3.84 miles to the eastward 
i»r her former meriiliari. 

Again, for tlie distance AD, we have (by 
rectangular trigonometry) the following propor- 
tion, viz. •* 

As radius . - . , 10.00000 

is to the secant of the course .3*P,22' 10.11 17(5 
so U the ditf, of latitude AB t)0 1.0.5424 

fo the distance AD - 110.4 2.00000 

Case 111. Dilference of latitude and dis- 
tance given, to find course and departure. 
I'lxahiplr, Suppose a ship sails from the lati- 


tude of 66^ 50 north, on a rhumb between iiouth 
and 'West, 126 miles, and uhe is then found by 
uhservatioii to be in tlie latitude of 56", 40 
north : required the coarse she sailed on, and 
her departure from the meridian. Fig. 5. 

Since the latitudes are both north, and the 
ship sailing towards the equator ; therefore, 
From the latitude sailed from - 50",*50' 

subtract the observed latitude - 65 , 10' 

and (he remainder - - 01', 40' 

equal to 70 miles, is the dilference of latitude. 

By rectungiilar trigonoaietry we have the 
following proportion for Hoding tlie angle of 
the course F, viz.. 

As the dis(^, nice sailed DF 120 2.100.17 

is to radius - - - ' ■ 10.00000 

so is the dill' of latitude FD 70 1.84510 

to the no-sine of the course F 50°, 15' 0.74473 
which, because she sails between .soufti and west 
will be soulh 56° 15' west, or SVViW. Then 
fur the departure, we have (by rectangular tri- 
gonometry ) the fallowing proportion, viz. 

As radius - . . _ lO.OOOOO 

is to the distance sailed DF 126 2.1(M)37 

so is the sine of the course F 60°, 15' 9.91985 
to the departure DE - 104.8 2.02022 

con.spquently she has made 104.8 miles of de- 
pari lire westerly. 

Case TV. Difference of latitude and depar 
turn given, to find course and distance. , 

ICxample. Suppose d ship sails from the lati- 
tude of 44" 60' north, between south and east, 
till she has made 04 miles of easting, and isthen^ 
found by observation to be in the latitude of 
42° 56' north ; required the course and distance 
made good. 

Since the latitudes are both north, and the 
.■ships sailing tow'ards (he equator; therefove, 
From the latitude sailed from - 44°, 50'N 

take the latitude cornu to - 42°, 50' 

and there remains - - - 01°, .54' 

equal to 114 miles, the ditforence of latitude or 
southing. 

In this rase by rectangular trigonomefiy we 
have the following proportion to find the course 
KGL, fig. 0, viz. 

As the dirt’, of latitude OK 114 2.0.5000 

is to radius j - - - lO.tMXUU) 

.so is the departure KL 04 1.8|)0J8 

to tlie tangent of course G 29", 19’ 9.7492S 
which, because the ship is sailing Ix^twceii south 
and east, will he south 29" 19' ea.st, or 
east nearly. 

Then for the distance, we shall have by i*'ct- 
H uvular trigonometry the following aii<tlo;;y, 

VIZ. t 

As radius 10.00000 

is to One diff. of latitude GK 114 2.tir)(i9(t 

.so is the secant of the course 29', 10' 10. 0.59.52 
to the distance GD - 130.8 2.11042 

consequently the ship has sailed on u S.^F^cast 
course 1.10.8 miles. 

Case. 5. Distance and departure given, to 
find course and dilference of latitude. 

Exomph'. Suppose a ship at sea sails from the 
latitude of 34" 24' north, between north and west, 
124 niileii, and is found to to have made of west- 
ing 86 miles: required the course steered, and the 
diflerence of latitude or iiorlliing made good. 

In this case, by Vectangular trigonometry, we 
have the following proportion 4ur finding Hie 
course A DB, fig. 7, v iz. 
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Ah file distance AD - 194 2.(K1342 all the northings and all tlie sontlilngs ; and 

is to radius 10 00000 taking the diirerence of these, they know tho 

HO is the departure AB 86 ].934^ diflVrence of latitude made good-by the ship 

to the sine of the coarse D 43® 54' ,9.84108 in the last 24 hours, which will be norA or 
so (he ship’s course is nortli 33® 45' west, or sontb, acconlingas the sum of tho northings^ 
NW5N^ west nearly. or southings is greatest: the same way» oy 

Then <br the diOerence of latitude, we have, taking the sum of all the eastings, and lik^ 

by rectangular trigonometry, tne following an- wise of all the westings and subtractiiw the 

aiogy.viz. lesser of these from the greater, the diner- 

As radius . - - 10.00000 ence will be the departore made good by the 

is to the distance AD 124 2.0«142 ship last 24 iioiirs, which will be cast or west 

so is the ro-sine of the rnursc 43®, 64' 9.85766 according as the sum of the eastings is greater 
to the dinr. of latitude BD 89.35 l.t)5I08 or less than the sum of the y^estings ; then 

Mhii:h is equal to 1 degree and 29 min. nearly. from the dilfercnce of latitude and departure 
Hence, to find the latitude the ship is ill, since made good hy the ship last 24 hours, found 
both latitudes are north, and the shj|> sailiug as above, they find the true course and dis- 
from the t-quator; therefore, (ance made good upon the whole, by case 4 

To the lalifade sailed from - 34®, 24' of Plane* »S«iiling, as also the course and dis- 


add the ditlerenre of latitude - 1®, 29' 

(he sum is - . - . 35®, 53' 

the hitifnde (he ship is in north. 

Case. 6. Course and departure given, to6nd 
distance and diifereuce of latitude. 

Rxamf)h\ tSiippose a ship at sen, in the lati- 
tude of 24® .30' south, sails SBAS, till .she has 
rnafle of easting 96 imles : required the di.s- 
binre and did'ereucc ot latitude made good on 
that course. 

In this ca.se by rectangular trigonometry, and 
byra.se 2, we have tlie ibilowing proportion fur 


hading the distance, fig. 8, viz. 

A.S the sine of the course G 33®, 45' 9.74474 
is to the departure HlVl 96 1.98227 

so is radius . - _ . 10 OOOOO 

to the distance GM 1 72 8 2.23753 

Then, for the ditVcrcnce ol latitude, wc have 
by rectangular trigoiiumetr}', the following ana- 
logy, viz. 

As the tangent of course 3.3®, 45' 9.S24S9 

is to the depaiiure IIM 96 1.9H227 

80 is radius .... lO.OOUOO 
to the ditlerencc of lat. Gil 143.7 2.1573S 


equal to 2®, 24' nearly. Consequently, since 
the latitude the ship .sailed from was .south, and 
she sailing still towards tiie south. 

To the latitude sailed from - 24®, 30' 
add the diifereuce of latitude - 2®, 25' 

and the sum .... 26®, 54' 

i.s the latitude she is come to south. 

6. When a ship sails on several* courses 
in 24 hour.*!, the reducing all these into one, 
and thereby finding the course and distance 
made good upon the whole, is conimoiily called 
the resolving of a traverse. 

7. At sea they commonly begin each day’s 
recAouing from (he noon of that day, and from 
that time they set down all the diiferent courses 
and distances sailed by the ship till noon next 
day upon the log-board; then from these 
several courses and distances, they compute 
tlie difiercnce of latitude, and departure for 
each course (hy case I of ^lane Sailing ;) 
ond these ti^ether with the courses and dis- 
tances, are set down in a table, called the 
Traverse Table, which consists of five co- 
lumns : in die first of which are placed tlie 
courses and distance.? ; in the two next, the 
dilferences of^ latitude belonging to these 
courses, according as they are north or south : 
and in the two last are* placed the deuar- 
tures belonging to these courses, according 
as they are east or west. Then they sum np 


tanee to the intended port. 

Of Parallel Sailing. Since the parallels 
of latitude do always decrease the nearer 
they approach the pole, it is plain a degree 
on any of them must be less than a degree 
upon (he equator. Now, in order to know the 
length of a degree on any of them, let PB 
fig. 9, represent half the earth’s axis, PA a 
cjiiadraut of a meridian, and consequently A 
a point on the equator, 0 a point on the meri- 
dinn, nnd CD a perpendicular from tliat point 
upon the axis, which plainly will be the sine 
of CP the distance of that* point from the 
pole, or the co-.sine of CA its distance from 
the equator ; nnd CD will be to AU, as tho 
sine of CP, or co>sine of CA, is to the ra- 
dius. Again, if the quadrant PAB is turned 
round upon the axis PB, it is plain the point 
A will describe the circumference of the equa- 
tor whose radius is AB, and any other 
point G upon the meridimi will describe the 
rirciimfereiice of a parallel, whose radius is 
CD. 

Cor. 1. Hence, because the circumference 
of circles are os their radii, it follows, that the 
circumference of any parallel is to the circum- 
ference of the equator, as tlie co-sine of its la- 
titude is to radius. 

Cor. 2. And since (he wholes are as their 
similar parts, it will be, ns the length of a de- 
gree on any parallel, is to the lengtli of a decree 
upon the equator, so is the co-sioe of the lati- 
tude of that paiallel,. to radius. 

Cor. 3. Hence, as radius, is to the co-sine of 
any latitude, so are the minutes of difl'erence of 
longitude between two meridians, or their dis- 
tance in milgs upon the equator, to the dis- « 
tance of these two meridians on the parallel in 
niile.s. 

Cor. 4. And, as the co-sine of any parallel, 
is to radius, so is the. length of any arch on that 
|Kirajlel, intercepted between two meridians, 
in miles, to the lengtii of a similiar arch on 
the equator, or minutes of ditTerence of longi 
tude. 

Cor. 6. Also, as the co-sine of any one pa- 
rallel, h to the co-sine of any other parallel, so 
is tho length of any arch on the first in miles, 
to the length of the ssame arch on the other in 
miles. * 

^ Mercator's Sailing, 'fhongh the me- 
ridians do all meet at the pole, and the pa- 
rallels to the. equator do continually decrease, 
and that in proportion to the cn -sines of their 
latitudes ; yet in old sea-charts the meridians 
were drawn parallel to one anotlier and coa« 
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ttqnenfljr the parallels of latitode made eqnal 
irk the equator, and ao a deg^ree of lonfpiude 
on any parallel as large aa a degree on the 
equator; also in theae charts the degrees of 
latitude were still represented, as they are in 
themselves, equal to each other, and to those 
qf' the ec^uator. By these means the degrees 
of longitude being increased beyond their 
just proportion, and the more so the nearer 
they approach the pole, the degrees of lati- 
tude at the same time ren:aining the same, it 
is evident places must be very erroneously 
marked down upon these charts with respect 
to their latitude and longitude, and conse- 
quently their bearing from one another very 
false. To remedy this inconvenience, so as 
still to keep the meridians parallel, it is plain 
we must protract, or lengthen, the degrees of 
latitude in the same proportion as fliose of 
longitude are, that so the proportion in east- 
ing and westing ma^ be the same with that 
of southing and northing, and consequently 
the bearings of places from one another are 
the same upon the chart as upon the globe 
itself. 

Let ABD, fig. 10, be a quadrant of a me- 
ridian, A the pole, D a point on the equator, 
AC liair the axis, B any point upon the me- 
ridian, from which draw BF perpendiciilgr 
to AC, and Bil perpendiriilar to CD ; then 
BG will he the sine, and BP or CG the co- 
sine, of BD the latitude of the point B ; draw 
DB the tangent and CE the secant of the arch 
CD. It has been demonstrated, that any 
arch of a parallel is to the like arch of the 
equator, ns the co-sine of the latitude of that 
parallel is to radius. Thus any arch, as a 
iiimute on the parallel described by the point 
B, will he to a minute on (he equator, as BF 
or CG is to CD ; but since the tringles CGB, 
CDE, are similar, therefore CG will be to 
CD ns CB is to CE, i. e. the co-sine of any 
parallel is to radius, as radius is to the secant 
of the latitude of that parallel. But it has 
been just now shown, that the co-sine of anv 
parallel is to radius, as the length of any arch 
on that parallel is the length of tlic like 
arch on the eipintor; therefore the length of 
any arch on any parallel, is to the length of the 
like arch on me equator, as radius is to 
the secant of the latitude of that parallel; 
and so the length of any arch, on the 
ctjimtor, is longer than the like arch of 
any parallel, in the same proportion as the 
secant of the latitude of tnat parallel is to 
radiuj. , 

But since in this prqjection the meridians are 
parallel, and consequently each parallel of 
Inlilude equal to the equator, it is plain the 
length of any arch, os a minute, on any paral- 
lel, is increased beyond its just proportion, at 
such rate as the secant of the latitode of that 
parallel greater than radius ; and therefore 
to keep up the proportion of northing and 
southing to that ot easting and westing, upon 
this chart, as it is upon the globe i(.self, the 
length of a niinnte npon^tbe meridian at any 
parallel must also be increased beyond its just 
proportion at the same rate, t. e. as tfie secant 
«»f the l^'tndc of that parallel is greater tlian 
radius. ^ bus, to find the length of a minute 
upon tiie meridian at fDb latitude of 75 degrees, 
since a muiiite of a meridian is every where 
I'cpinl ou the globe and also equal to a minute 


upon the eqnator, let It be represented hf 
unity ; then making it aa radius to the secant 
«f 75 degrees, so is nnity to a fourth number, 
which is 3.864 nearly; and consequently, by 
whatever line yon represent one minute on 
the' equator of this chart, the lengtii of one 
minute on the enlarged meridian at the latitude 
of 75 degrees, or the distuuce beWeen the 
panllel of 75^ 00' and the parallel of 75^01', 

will be e lual to 3 of these lines, and of 

one of them. By making the same proportion, 
it will be found that the length of a minute on 
the meridian of this chart at the parallel of 
60^, nr the distance between the parallel of 
60° 00' and that of 60° 01', is equal to two of 
these linfs. After the same manner, the length 
of a minute on the enlaiged meridian may be 
found at any latitude; and consequently be- 
ginning at the equator, and computing the 
length of every intermediate minute between 
that and any parallel, the sum of all these 
shall be the length of a meridian intercepted 
between the equator and that parallel; and 
the distance ol each degree and minute of 
latitude from the equator upon the meridian 
of this chart, computed in minutes of the 
CQuator, forms what ss commonly called a 
taule of meridional parts. 

If the arch BD, tig. 10, represents the lati- 
tude of any point B, then, CD being radius, 
CE will be, the secant of that latitude ; but it 
has been shown above, that radius is to secant 
of any latitude, as the length of a minute upon 
the eqnator is to the length of a minute on the 
meridian of this chart at that latitude ; there- 
fore CD is to CE, as the length of a minute on 
the equator is to the length of a minute upon 
the meridian at the latitude of the point B. 
Con-sequently, if the radius CD is taken equal 
length of a minute upon the eqw ‘ . 
or the secant of the latitude, will be equal to 
(he len^h o! a minute upon the meridian at 
that latitude. Therefore, in general, if the 
length of a minute upon the equator is made 
radius, the length of a minute upon the en- 
larged meridian will be every where equal to 
the secant of the arch contained between it 
and the equator. 

Hence it follows, since the length of every 
intermediate minute between the equator ana 
anv parallel is equal to the secaut of the lati- 
tude, the radius oeing equal to a minute upon 
t^e equator, the sum of all these lengths, or 
the distance of (hat parallel on the enlarged 
meridian from the equator, will be equal to the 
Slim of all the serants to every minute con- 
ta.'ned between it and the equator. Conse- 
quently, the distance between any two paral- 
lels on the same side of the equator, is equal 
to the dilference of the sums of all tlie secants 
contained between the equator and each pa- 
rallel: and the distance between any two 
parallels on contrary sides of the equator, is 
equal to the Sum of the sums of all the se- 
cants contained between the equator and each 
parallel. 

By the tables of meridional parts given by 
all the writers on this subject, may be con- 
structed the nautical chart, commonly called 
B/l creator’s chart See Maps. 

In fig. 11, let A und E represent two places 
upon Mercator's chart, AC tne meridian of A, 
and CE tlie parallel of latitude passing throngb 
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E; draw AB, and set off upon AC the length 
All equal to the nuuiber of iniDiites contained 
in the diflerence of latitude between the twa 
places, and taken from the same scale of 
equal parts tlie chatt was made by,«or from 
the equator, or any graduated parallel of the 
chart, and through B draw BD parallel to C£ 
meeting in D. Then AC will be the en- 
larged difference of latitude, AB the proper 
difference of latitude, CE the difference of 
longitude, BD the departure, AE enlarged 
distance, and AD the proper distance, be- 
tween the two nlaces A and E; also the angle 
BAD will be the- course,. and AE the rhumb- 
line between them. 

Cf Obliqtie SaUinrj. The questions that may 
be proposed on this head being innumerable, 
we shall only give one as a specimen. 

Coasting along the shore, I saw a cape bear 
from me NNE : then I stood away NVv AW 20 
miles, and I observed tlie same cape to bear 
from me NEAE : required the distance of the 
ship from the cape at each station. 

Cl EOM ETHICALLY. Draw the circle NW SE, 
figure 21, to represent the compass, NS the 
meridian, and WE the east and west line, and 
let C be the place of Hie ship in her first sta- 
tion; then from C set off upon the NWAW 
line, CA 20 miles, and A will be the place of 
the ship in her second station. . 

From C draw the NNE line CB, and from 
A draw AB parallel to the NEAE line CD, 
which will meet CB in B, 0>e place of the 
cape, and CB will be the distance of it from 
the ship in its first station, and AB tlie distance 
in the second : to find whicli. 

By Calculation ; 

In the triangle ADC are given AC, equal to 
30 miles ; the angle ACB, equal to 78° 45', the 
distance between the NNE and NVVAW lines; 
also the angle ABO, erpial to BCD, equal to 
46', the distance between the NNE and 
NEAE lines; and consequently the angle A, 
equal to 67° 30'. 

Hence, for CB, the distance of the cape 
from the ship in her first station, it will be, by 
oblique trigonometry, 

S. ABC: AC:: S. BAG • CB. 
f. e. As the sine of the angle B 33° 45' 9.74473 

is to the distance run AC 20 — 3.30163 

80 is tlie sine of BAG - 67 30 9.<Wi.562 

toCB - - - - :i3.26 1.52191 

the distance of the cape from the sliip nt the 
first station. Then for AB, it will be, by 
oblique trigonometry, ' 

S. ABC : AC : : S. ACB : AB. 
f*.e. AsthesineofB - :}:l°45' 9.74474 

is to AC - - . 20 — 1.30103 

so iiPthe sine of C - 78 45 9.99157 

to AB - - - 35.31 1.54786 

the distance of the ship from the cape at her 
second station. 

Before quitting this article, we shall briefly 
notice Mr. Barlow's admirable discovery of a 
method of counteracting the local attraction of 
vessels. For this discovery, Mr. Barlow re- 
ceived the highest reward, viz. that of 500/. 
given by the Board of Longitude. The instni- 
ment,^ as constructed by Air. Barlow, is thus 
described. The centre of a small circular 
plate of iron is placed in the line of the at- 
traction of the ship's iron,* and at a proper 
distance behind and below* the pivot of the 
cooipiiss needle ; the position of this line hav« 


log been prevlonsly ascertained, an opentioii 
now rendered easy by the tables for 'this par* 
pose prepgred by Mr. Barlow, gsed given with 
the iostraraent »Wben this is done, the needle 
will remain active and yigorqgs in the polar 
regions, and will direct itwlf in the true mag- 
netic meridian, in whatever part of the worii} 
■the ship may be. This effect of Mr. Barlow’s 
invention has been established by experiments, 
between the 61° of south latitude, and the 81° 
of north latitude, by the accurate observations 
of Lieutenant Foster, and other naval officer^ 

With respect to the jplate itsc^lf, it has hi- 
therto been made double, viz. of two plates 
screwed together, in sucli a manner as to 
combine any strong irregular power of the one 
with a like weak point in the other ; by which 
means a* more uniform nttraction is obtained. 
The plates may vary from 12 to 16 inches in 
diafiieter, according to the poww of the vessel. 
They have a hole in their ««.*itre, through 
which is passed a brass socket, with a broad 
head, aud with an exterior screw or nut, by 
which the two plates and an interposed piece 
of wood of the same size are compressed 
strongly together, tlie board being intended to 
increase tne thickness, without adding much 
to the weight; and it is found that the two 
plates thus separated, are more powerful than 
\flien in contact. Fig. 13, plate XXXVII, 
sliews the whole conibiued as in action on 
sliip hoard. * 

Navigation Inland. Tliis term properly 
comprehends whatever relates to the naviga- 
tion of lakes, fixers, and canals; to the last of 
these, the following remarks will be confined. 

The advantages derived from inland navi- 
gation are now so well kuovx'n, aud so univer- 
sally acknowledged, that nothing need be said 
on that head. Whatever may be said of the 
inland navigation of foreign countries, it has 
been far siirnassed by that of Britain ; upwards 
of 2-100 miles have been made in England, 
coiistituliiig a congeries of inland navigation 
not to be equalled in the world; and in the 
construction of which, difficulties of all kinds 
have been encountered, and overcome. 

This amazing extent of navigation owes its 
merits to the vigorous and persevering efforts 
of the Duke of Bridgewater, and others who 
followed his liberal and spirited example.^ 
This great improvement in tlie conveyance of 
commodities has arrived at a high degree of 
perfection, and enables us to transport them 
even over Mountains where it would' appear 
impossible to preserve communication, or 
rather a continuity of water-carriage with tlie 
subjacent plains. This is effected by the 
means of locks built of masonry, each of which 
serves as the coiyunctioii of two ditferent le- 
vels. The locks are made only large enough 
to admit the vessels employed in the - business, 
and have two gates, one at each end. When 
a vessel should ascend to a superior level, 
the upper gate is shut, and ilic vessel being 
brought within the lock, the lower pte is also 
closed, and the upper one opened. By this 
means the water llov^s in. and the vessel is 
raised to the intended height. The upper gate 
is closed as soon as tlie vessel has passed, 
but the water in tlie lock is preserved for the 
purpose of letting a vessel down, which is 
done by shutting tne upper irate after she is in 
the lockf and opening the lower one ; so that 
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■he M lowered f^^daally to the next level creofle of the royal nnvv, theae hare aeieral 
The wafer in all cases is let in or out by clerks under them, with salaries allowed hy 
means of a small hatch, making i(B rise and g^he king.^ 

fall very gradual; else the gates would be The victualling of the royal navy had foi- 
torn from tlicir hinges by the rush of so large merly been undertaken •by contract, but is 
a body, and tlie vessel would be endangered, now managed by Cominiasioners, who hold 
We have instances of about twenty hjcks all their office at Somerset Mouse, Strand. • 

*in half a mile’s distance; but there require NAZA RITES, among the Jew's,e persons 
very powerful springs to supply a due quantity w'ho either of themselves, or by tlieir parents, 
of water. Soiii«;times can.ds are raised abov were dedicated to the observation of Nazarife- 


the level of the country; and we have instances 
where one rnnal pas.scs ovt*r another. 

NAI'TIIjUS, in zoology, a genus belonging 
to the Older of vermes festjiceie. The shell 
cuii.si-:ts of one spiral valve, di\ided into se- 
veral itpaifnient'i hy i»arlilions, Tliere are 17 
Mpecti-.s, clnVtly distinguished hy particularities 
in their shells. The most remarkahli; division 
of the naiilili is info flie thin and thick -siielled 
kinds. Tin first is called nanfiln'4 papyrai^eiis ; 
and its shell is indeed no tliick'T than u piece 
of pajM-r when out ol’ the water. This .•'preies 
is not at all faHleiied to its shell; luit tlieie is 
an opinion, as old as the days of Pliny, that 
this creature creeps out of its sliell, and goes 
on sliore to feed. When this .•>pecies is fo 
sail, it cxnaiid^ two of its arms on high, and 
between tlu-se .lUpporls a membrane vvhicli it 
throws out on ilus occa'^ion ; this servos for 
its sail: ainl (In- two other arms it liniigs Sot 
of its sliell, to ser\e oc»’asional!y eitijrr as 
o.irs or as a ^ii ei.ige; but this last otficp is 
r.ihy served hy flie tall. WInai the sea 
is culm, it is coninioii to see luiiiihers of these 
cieatiires diverting themsehes in this manner; 
hut as soon as a sfi>nii risi g, or any thing gives 
them disliirhance, they draw in their legs, and 
take in as much water as makes tliem spe- 
«-ifical!y lira\ier than that in which they float ; 
inul tiiey sink tn the bottom. When they rise 
again, tlwy void this water hy a iiiiiiiljer of 
holes, r)f which their legs arc full. 

NA \ the fleet or ship[)iug of a prince or 
st.ite. The management of the British na\y 
roN.il, under the Loid High Admiral of Great 
Jbilain, is entrusted to ]>riiicipal oiVicers and 
commissioners of tiu; navy', who hold their 
jilaces by patent The principal officers of the 
navy are fciir, viz. the Treasurer, whose 
biisiiie.ss it is to re<-eive hionev out of the 
exchequer, and t, {)ay all the charges of the 
11 . M V. iiy u'arraiit ii.iiii the jirincipal olficers: 
(Mciiptroller, who attends and comptrois all 
pay ni lit of wages, is to know the rates of 
stores,^ to examine and audife all urcouiifs, 
fJ^c. : Surveyor, who Is to know the «fates of 
all stores, and see \<aiits supplied, to estimate 
repairs, clia^ri* hontswains, ^kc. with what 
stores tin y re< eivc, and at the end of each 
voyage to state aiul aiidite accounts : Clerk of 
the Acts, whose business it is to record all 
orders, contracts, hills, warrants, &c. 

Th- t 'oinmissioners of the imvy are fi\e: 
the liisi €|xecutes Ih.it part of (he Comptro(lei*8 
duty which relates to the coniptrolliiig the 
Victualler’s accounls; the second, another 
part of the said (huiiptrollrr’s duly, relating 
to the account of this s(or*'-keepers of tlie 
jaid; the third has the direction of the navy 
at tlie fiort of Portsmouth ; the futirlh has the 
same at Chatham ; ,||^rid (lie fifth at Pl\ mouth. 
I’here are also othc V Commissioners at large, 
the nuinhcr more or le»,s, nccordiiig to the 
cxigenri<\s of public afluirs ; and since the in- 


ship. They were of two sorts, namely, such 
as were hound to this observance for only a 
short time, as a week or month ; and those 
who were hound to it all their lives. All that 
we find peculiar in (he hdtei’s way of Mfe is, 
that (hey were to abstain from wine and ail 
intoxicating liquors, tiiid never to shave or cut 
oir the hairs of their head.s. 7'he fii.sf sort of 
Nazarites were moreover to avoid all defile- 
ment ; and if lliey chanced to contract any 
pollution before the term was expired, they 
were obliged to begin alresh. 

NE ADMITTAS, in law, a writ directed 
to (he bishop, {it the. suit of one (hat is patron 
of a cimrch, vvhtre, on a qiiare iinpedit, tkc. 
ilepeiiding, he is doiihtful that the bishop will 
collate Ins clerk, or admit (he other’s clerk, 
during the suit between them. 

NEA'r, or NET-\viiic;nT, tlie weight of .1 
cninmudity alone, clear of the cask, bag, case, 
or eve*n filth. ' 

NEIR/'L/E, in astnmomy. 7’here are sjiofs 
in the heavens called nchiilie, soiiu^ of which 
consist ol clusltrs of telescopic stars, others 
appear as luminous spots of ditTercnt forms. 
Ine moat considerable is one in the midway 
between the two stars on the blade of ()i ion's 
sword, marked 0 hy Bayer, discovered in the 
year 1656 by Huygens; it contains only seven 
stars, and the other part i.s a bright spot iqion 
a dark groiuid, and appears like an opmiing 
into brighter regions beyond. Dr. Halley and 
others have discovered nehiihe in clilli rent 
parts of^tlie heavens. Tn the “ C'onnoisaiu-c 
desTeinp.s,” for 178H and 17HI, there is a 
catalogue of 103 nebiilHi observed hy Messier 
and Mecliain. But to Dr. Jlerscliel we an* 
indehted for catalogues of -*000 riehiila*, and 
clusters of stars, which he himself has disco- 
vered. Some of tlicm form a round compact 
system, others are more irregular, of vanmis 
forms, find some are long aiid narrow*. He 
supposes, that the milky way is (he nebuhv of 
which our sun is one of its component parts. 

Dr. Herscliel has also discovered other phe- 
nomena in the heavens, which he calls m^huhms 
stars; that i.s, stars siirromided with a taint 
I iriinmis atmosphere of large extent, ’riiose 
which have been thus styled hy other astro- 
nomers, lie «ays, ought not to have been so 
ciillod, being either mere clusters of stars 
plainly to be distinguished hy his large tele- 
scopes, or such nehul? -ns appearances as might 
he occasioned hy a multitude of stars at a va*t. 
distance. The milky wny consists entirely of 
strirs. 

NEBULY, or NmULE]!, in heraldry, is 
when a coat is cliargeil with several lilllc 
figures, ill lorin of words, 1 mining within one 
another, or when the outline of a hoidiue, or- 
dinary, K.r. is indented or waved. 

NlUyESSi I’Y. The law charge.s no man 
with defiiuit wherti the act is compulsory, find 
not voluntary, and where there aro not a con- 
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rpiit nnri election ; and there&re if either there means the roll, tlins continually hfjfitated by 
iH an impassibility for a man to do other%vise, the weight and motion of the pinnk over it, the 
or BO great a pertiirbiition of the judgment and needles within side being riibned against each 
rpasnii ns in presumption of law man's nature other with oil and emery, are inseiisihly po- 
rnnnct overcome, such necessit>* rnrries a lished. They are then taken out, niui thg 
privilege in itself. Necessitv is of three sorts ; tilth washed off them with hot water and soap : 
necessity of conservation ol life, necessitv of they are then wiped in hot bran, a little mqist- 
ohediAice, nnd necessity of the act of God, or ened, placed with the needles in a round box. 
of (I stranger. * suspended in the air by a cord, which is ke;)t 

Necessity Philosophical This subject, stirring till the bran and needles be f1r3^ The 
which shmds in direct opposition to the free* points are then all turned the same way^ and 
doiii of (he human will, lias occasioned much smoothed with an emery stone turned with a 


discussion among the learned. Tiie ad\ocates 
of philosophical necessity aflirm that the voli- 
tions and actions of intelligent agents are pro- 
duced by causes ecpially deciding and resistless 
ns those wiiich are admitted to Actuate the 
material system of the iuii\erse. See Will. 

NECK, is that slender part situated be- 
tween tlie head and trunk of the bod}". See 
Anatomy. 

NECTARINE. See Persica. 

NECTARIUjM, in botany, according to 
Linna.'us, is a part of the corolla, approjiriated 
for containing honey, that po/es from the 
plant, and is the principal food of bees nnd 
other insects. 

NEEDLE, a very common little instruinont 
made of steel, ))oiiited at one end, and pierced 
at the other, used in sewing. The sizes are 
ti'oin nnnilier 1, liie largest, to number 2.7, the 
smallest. In the innniiiaclure of needles, Ger- 
man and Hungarian sled are of most repute. 
In making them, the steel is passed through a 
coal fire, and under a hamiiier, to bring it out 
into a cylindrical form. This done, it is drawn 
through the lioles of a wire-drawiiig-iron, sue- 
cessixelj’, till it has arcpiin-d the degree of 
fineness reipiired. The wire is llien cut into 
pieces of llie length intended. TIn-se pieces 
are flatted at one end on the moil, in order to 
form the head and eye : they are then put into 
the fire to soften them further, and tlieneo 
taken out and pierced at each extreme of the 
flat part of (he an\il, with a pimrheun of well 
tem))ered steel, and laid on a leaden block to 
bring out, with another puncheon, the little 
piece of steel remaining in the eye. The 
corners are then tiled off the scpiare of the 
heads, nnd a little cavity filed on each side of 
the flat of the head ; the [loiiit is then formed 
with a tile, nnd tlie whole tiled over ; they are 
then laid to heat red hot in a charcoal fire, 
and when taken out hence, are thrown out 
into a bason of cold wiihu* to iiardcn. When 
thus liardened, they arc laid in an iron shovel 
on a fire, mure or less brisk in proportion to 
tie thickness of the needles, taking care to 
move them from time to time. Tliis serves to 
temper them, and take olf their briUleness. 
They arc then straightened one after another 
with the hammer. The next process is the 
polishing them. To do this, they take twelve 
or fifteen thousand needles, nnd range tliem in 
litlle he.aps against each other on a piece of 
new hnekrnm sjirinkicd with emery dust. 'I#ie 
needles thus disoosed, emery dust is thrown 
over them, whicli is again sprinkled with oil 
of olives; at last the whole is made up into a 
roll, well hound at both ends. Tins roll is 
(hen luid on a poli.sliing -table, nnd over it a 
(liick ))lank loaded with jttene, which two men • 
work backwards and forwards a day and a 
half, or two days, successively; by which 


wlieel. They are then done up into packets 
of two hundred and fifty each. 

Needle, marjnelical, in navigation, a nee- 
dle touched wiili a loadstone, and sustained 
on a pivot or centre: on which playing at li- 
lierty,*it directs itself to certain points in or 
luider the horizcin. I'lie mngiietical needle is 
(H two kinds, viz. horizontal and inclinatory. 

Horizontal needles are those etpially ba* 
lanced on each side the pivot that sustains 
them, and which playing horizontally with 
their two extremes, point out the north and 
south points of the horizon. 

Jiirlinatory or dipping needle, a magnetical 
needle, so himg, as that, instead of placing 
horizontally and pointing out north nnd south, 
»one end dips or inclines to the horizon, and 
(he otlicr points to a certain degree of vlcva- 
tiuii above jt. See Compaq and IMadnetjsm. 

NECLATIV^E, in general, something that 
implies a negation. Thus we say, negative 
quantitie.s, negative signs, neg.itive powers, 
(Site. See Algroka. 

NEGRO, a name given to a variety of the 
human Npecie.s, who are entirely black, and 
are foiiml in the torrid zone, especially in that 
part of Africa which lies between the tropics. 

NEPA, icatpr-Mcorpion, a genii'j of insects 
of the order hemiplera. Snout inflected ; an- 
tenna; short; wings four, folding cross-wise, 
coriaceous on the ujjper part ; fore, legs cheli- 
foriii; the other four fljriiied for walking. 
There are 14 species, inhabiting stagnant wa- 
ters, nnd preying on the smaller water in- 
sects, &c. 

NEPER'S RODS, or Rones, an iii.struinent ' 
invented by J. Neper, baron of Merriiiston, in 
Scotland, whereby the multi plication and di- 
vision of large numbers are much tacilitated. 

Nei’ER’S rod, Me construriion of‘. Suppose 
the coiiinion table of multiplication to be iiiarlo 
upon a plate of metal, ivory, or pa.ste-bonrd, 
and then conceive the several col'iiiins (stand* 
iiig dov^ 11 wards from* the digits on the head) 
to be cut asunder; and these are what vve call 
Neper's roils for ninltiplieation. Rut then there 
must lie a good miniber of each, for as ninny 
times n.s any figure is in the muliiprff;arid, .so 
many rods of that species (t. e. with that figure 
on the top of it) must we have ; though six 
rods of each species will he siiflicie* 1 ^^r any 
example in common ullairs; there must be uLo 
as nmnv rods of O's. 

But before we explain the way of ii.sirig 
these rods, there hi another thing (o be known, 
viz. that the figures on every roil are wrilten 
in an order ditferent from that in the t.ible. 
Tims, llie litfle square space or division iu 
which the several prodiicla of every column 
ore wrillen, is divideil info two parts by a 
line across Iruiu the upper angle on tlie right 
to the lo. or on the leit: and if the product is 
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a digit, it is set In the lower division ; If it baa 
two placeSf the first is set in the lower, and 
the second in the upper division; but the 
spaces on tlie top are not divided. Also there 
;s a rod of digits, not divided, which is called 
the index-rod ; and of Uiis we need but one 
sipide rod. 

muUipticnfion hy Neper's Jtods. — Lay down 
the index-rod ; then on the rii;ht of it set a rod 
whose top is tin* figure in the highest place of 
the innltiplicand ; next to this again, set the 
rod whose lop is the next figure of the multi- 
^icand ; and so on in ortler to the first fipire. 
Then is your innltiplicand tabulated for all the 
nine digits; for in the luirrn.* line of squares 
standing against every figure of the index- 
rod, you have Ihe product of that figure, and 
therefore you have no more to do imt to 
transfer the prod arts, and sum them. But in 
taking out these prodiirfs from the rods, the 
order in which the figures stand obliges yon to 
a very easy and sniull addition : tliua, begin 
to take out the figure in the lower part, or 
unit’s place, of the square of the first rod on 
the right : add the figure in the upper part of 
this rod to that in the lower part of the next, 
and so on, which may be done as fast as you 
can look on tliein. make this practice as 
clear as possible, take the following example. ^ 

Example. — To multiply 4708 by 185. 

Having set the rods together for the number 
47G8, against 5 in tlic index I find this number, 
by adding according to the rule - 23840 

Against 8 this number - - 3.H144 

Against 3 this number - - 14304 

'J otal product . . - . '183.5080 

Dwision hy Neper's Jiods . — Tabulate your 
djvisor; then you have it multiplied by all the 
digits, out of which you may choose such rmi- 
yeiiient divisors ns will be next less to the 
ligiires in the dividend, and write the index 
answering in the quotient, and so continually, 
till the work is done. Thus 2,170,788, divided 
by 6,123, gives in the quotient 350. 

Having tabulated tlie divisor. 0,123, yon see 
that 6,123 cannot ho had in 2,170; therefore 
fake five places, and on the rods find a num- 
ber that is emini, or next less to 21,797, which 
is 18,309: that is, Ihiee times the divisor, 
wherefore set 3 in (he quotient, and subtract 
18, .300 from the ligiires above, and there will 
remain 3,42S; to wiiich add 8, the next figure 
of the dividend, and seek again on the rods 
for it, or the next less, which ;^ou will find to 
be live times ; therefore! set 5 in tiie quotient, 
and subtract 3,0615 from 34.228, and tiieie 
will remain 3,073, to which add 8, the last 
figure in the dividend, and finding it to he just 
six times tlie nivisor, set 6 m the quotient. 

NEPETA, Catmint, or Nep, a {Mentis of 
the gyiimo'^porinia order, in the didynamia 
class_ of [tlants; and in the natural method 
ranking under the 42d order, verticilhitie. — 
There are 20 species ; the moat remarkable is 
the cfftaria, common nep, or cat-mint, lliis 
is a native of many parts of Britain, growing 
about hedges, and in waste places, "iiie plant 
has a bitter taste, and strong smell, not unlike 
pennyroyal. 

Nephrite, in ml^mlogy, a species of 
the Talc genus; it is also called jotUtf or* 
jade-stene,^ It was formerly celebrated for its 
medical \irtucs. It is of a dark Icek-green 


colonr, verging twblne. It occurs ma.s.Hive in 
detached roun%'led pieces. Nephrite is fiiund 
inrl^ypt, China, America, the islands in the 
Pacific Ocean, and in the Siberian rnuuiitaiiia 
sometimes *adhering to rocks, und sometimes 
in detached round pieces. It is highly nri/ed 
by the Hindrios and Chinese, by whom it is 
made into talismans and idols,* and by fiic 
Turks, who form it into sword and dagger 
handles. 

NEPHRITIC, something that relates to the 
kidneys. 

NEREIS, in natural history, a genus of the 
vermes niollusca class and order. Body long, 
creeping, with nuinerons lateral pedimchs or 
feet on each side ; feelers simple ; two or four 
eyes. Th^re are about 30 species, in separate 
divisions. N. noctiluca^ body blue-green, with 
23 segments, hardly visible to the naked eye. 
These are found in most sea.s, and are highly 
phosphorous, giving a lucid splendour to the 
waves in the evening. 

NRIHTA, a genus of vermes testneea: the 
generic charactet* is; animal a limax; shell 
univalve, spiral, gibbous, tlattish at bottom; 
aperture semiorhicular or semilunar ; pillar- 
lip transversely truncate, tla'ttisli. There urn 
about 80 species of tliis genus. 

, NERVES. See Anatomy. 

NET, a device tlir catching fish and fowl. 
The making the nets is very easy, and what 
every true sportsman ought to be able to 
do for himself. All the necessary tools are 
wooden needles, of vvliirJi there should be 
several of ditlerent si/es, some round and 
others fiat: a pair of round-pointed and fi.at 
scis.sans, and a wheel to vviiuj ofi’ tlie thread 
The packthread is to be of difl’ereiit stiengll*. 
and thickness, according to the sort of biids 
to be taken; and the general si/e of tlie 
meshes, if not for very small birds, is two 
inches from point to point. The nets should 
neither be made too deep nor too long, lor 
they are then dilliciilt to manage; and they 
must be verged on each side with twisted 
thread. 

NETflNOS, in a ship, a sort of grates 
made of small ropes, seized togefiier willi 
rope-yarn or tw'ine, and fixed on the qiiar- 
J.Ts and in the tops; they are sometimes 
stretched upon the ledges Iroiii the waste- 
tiees to the roof-trees, finni the to]> of the 
fiirpcastle to the poop; and sometimes ar^ 
laid in tlie waste ol u ship to serve in.stead of 
gratings. 

NETTLE. SpcTThtjca. 

NEUTllALIZA'nON. VVliPii acid nnd 
alkaline matter lire eombined in sueli propu»"- 
tion.s that the compound does nut eliange tlie 
colour of litmus or violets, they are said to be 
neutralized. 

NEWTONIAN PHILOSOPHY, the doc- 
trine of the universe, or the properties, laws, 
alVections, actions, forces motions, the. of ho 
dies, both celestial and terresti'ial, as delivered 
by Newtcin. 

The chief parts of the Newtonian philoso- 
phy, as delivered by the author, except In's 
Optical Discoveries, &c. are contained iii his 
Principia, or Mathematical Principles of Na- 
tural Philosophy. He founds his system on 
the following definitions. 

1. Quantity of matter is the measure oi the 
sanie^ arising from its density and bulk cou- 
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jointly. Thus, air of a doubl^density, hi the any one direct force out of any two obliqfeo 
same a[»ce, is double in quannty; in a doable ones, visL by makinir the two oblique forcea 
space, is quadrangle in q|uantity; in a triplq the sides of a parallelogram, and the diagonal 
space, is sextuple in quanuty, &c. the direct one. ^ ^ ^ 

2. Quantity of motion is the measure of the 3, The quantity of motion, which is col- ^ 

same, arising from the velocity and quantity of lected by taking the sum of the motions di> 
matter coqjunctly. This is evident, because rected towards the same parts, and the dilSey- 
the inotign of the whole is the motion of all its ence of those that are directed to contrary 
parts: and therefore in a body double in parts, suffers no change from the action of 
ouantity, with equal velocity, tiie motion is bodies among themselves because the liio- 
double, &c. ^ ^ ^ ^ ^ tion which one body loses is communicated to 

3. The VIS insita, vis inertia, or innate force another. 

of matter, is a power of resisting, by which 4 The common centre of gravity of two 
every body, as much as in it lies, endeavours or more bodies does not alter Ms state of mo- 
lo persevere in its present state, whetlter it is tion or rest by the actions of the bodies auiong 
of rest, or moving uniformly forward in a themselves ; and therefore the common centre 
right line. ^ • of gravity of all bodies, acting upon each 

4 An impressed force is an action exerted other, (oKclnding external actions and impe- 
upon a body, in order to change its state, dirneuts) is either at rest, or moves uniformly 
vyliether of rest or motion. This force con* in tt right line. 

sists in the action only ; nnd remains no longer . 5. The motions of bodies included in a 
iu the body when the action is over. given S])ace are the same among themselves, 

5. A centripetal^ force is that by which bo- whether that space is at rest, or moyes uiii- 

dies are drawn, impelled, or any way tend, formly forward in a right line without any 
towards a point, as to a centre. This way circular motion. The truth of this is evident 
be considered of three kinds, absolute, acce- from the experiment of a ship ; where all mo- 
lerative, and motive. tioiis are just the same, whetner the ship is at 

6. The absolute quantity of a centripetal rest^ or proceeds uniformly forward in a 

force is a measure of the same, proportional slight line. 

to the efficacy of the cause that urges it to the If bodies, any how moved among ibero- 

centre. ^ selves, are urged in the direi^tion of parallel 

7. The accelerative qnanti^ of a ccutri- lines by equal accelerati\e forces, they will 

petal force, is the measure of the same, pro- oil continue to move among theniselvos, after 
portional to tiic velocity which it generates in the same ninmieras if they had not been urged 
a given time. by such forces. 

8. The motive quantity of a centripetal The mathematical part of the Newtonian 
force, is a measure of the same, proportional Philosophy depends chiefly on the following 
to tlie motion which it generates in a given lemmas, especially the first, containing the 
time. This is always known by the quantity doctrine of prime and ultimate ratios. 

of force equal and contrary to it, that is just Lem. 1. Quantities, and the ratios of quan- 
Biifficient to hinder the descent of the body. tities, which in any finite time converge con- 
After these definitions, follow certain scho- tinuaily to equality, and before the end of 
lin, treating of the nature and distinctions of that time approach nearer tlie one to the other 
time, space, place, and motion, absolute, rela- than by any given ditlercnce, become ultimately 
five, apparent, true, real, &tc. After which, equal. 

the author proposes to shew how we are to Lem. 2 shews, that in a space bounded 
collect the true motions from their causes, by two right lines and a curve, if an infinite 
efl'ects, and apparent diflereuccs ; and vice number ot parallelograms are inscribed, all 
versa, how, from the motions, either true or of equal breadth ; then the ultimate ratio of 
apfiareDt, wc may come to the knowledge of the curve sijace, and the sum of the parallelo- 
tlieir causes and etferts. In order to this, grams, will he a ratio of equality, 
he lays down tlie following axioms or laws of Lem. 3 shews that the same thing is true 
motion. when the breadths of the parallelognims are 

1st law. Every body perseveres in its state unequal, 
of lost, or of imiform motion in a right line. In the succeeding lemmas it is shewn, in 
unless it 'is compelled to change that state by like manner, that the ultimate ratios of the 
lorccs impressed upon it sine, chord, and tangent, ui arcs infinitely 

2d law. The alteration of motion is always diminished, are ratios of equality : nnd tliere- 
propcfl-tional to the motive force impressed, fore that iu nil our reasonings about tliese, 
and is made in tlie direction of tlie right line we may safely use the one for the otlier: that ^ 
in which that force is impressed. the ultimate form of evanescent triangles, ' 

3d law. To every action there is always made by the arc, chord, or tangent, is that 
opposed an equal re-action ; or the mutual of similitude, and their ultimate ratio is that 
actions of two bodies upon each other, are of equality ; and hence, in reasonings about 
always equal, and directed to contrary parts, ultimate ratios, these triangles may safely be 
Thus, whatever draws or presses another, is used one for another, whether they arc made 
as much drawn or pressed by that other. with the sine, the a^c, or tlic tangent. He 

From this axiom, or law, Newton deduces then demonstrates some properties of tlie 
the following corollaries : ordinates of curvilinear figures ; uud shews 

1. A body by two forces conjoined will tliat the spaces which a body describes by 

di^cribe the diagonal of a uanillelogram, in any finite- force urging it, whether that force 
the same time that it would describe toe sides is determined and imrontable, or continually 

by those forces apart. v.'iried, are to each other,* in the very begin* 

2. Hence is explained the composition of oiiig of tlie motion, iu the duplicate ratio of 
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the forces; and lastly, having added some 
demonstrations concerning the evanescence 
of angles of contact, he {proceeds to lay down 
the mathematical |)art of his system, which 
„ depends on the following theorems. 

Theor. 1. The areas' which revolving ho- 
lies describe by radii drawn to an immoveable 
centre of force, lie in the same immoveable 
planes, ond are proportional to tlie times in 
which they are descrilied. 

Theor. 2. JSvery body that moves in any 
curve line described in a plane, and by a 
radius drawn to a point either immoveable 
or moving fohvnrd with an uniform rectili- 
near motion, describes about that point areas 
proportional to the times, is urged by a cen- 
tripetal fbr(!e directed to that point. 

Theor. 3. Every body that by 'a radius 
drawn to the centre of another body, any how 
moved, describes areas about that centre 
proportional to the times, is urged by u force 
compounded of the centripetal forces tending 
to that other body, and of the whole accele- 
rative force by which tliat other body is im- 
pelled. 

Theor. 4. The centripetal forces of bodies 
which by equal motions describe ditrerent 
circles, tend to the centres of the same cir- 
cles ; and are one to the other as tlie sqimr**s 
of the arcs described in equal times, applied 
to the radii of (vjdes. 

On these and such like principles depends 
the Newtonian mathemalical idiilosopliy. 
The author farther shews how to find the 
centre to which tlie forces impelling any body 
are directe<l, having the velocity of the body 
given ; and finds that the centrifugal force is 
always as the versed sine of the nascent arc 
directly, and as the square of the time in- 
versely : or directly as the square of the velo- 
city, and inversely as the chord of the nascent 
arc. From these premises, he deduces the 
method of finding the centripetal force di- 
•ected to any given point when the body re- 
volves in a circle ; and this, whether the cen- 
tral point is near hand, or at immense dis- 
tance; so that all the lines drawn from it may 
be taken for parallels. And he shews the 
same thing with regard to bodies revolving in 
spirals, ellipses, hyberbolas, or parabolas. 

He shews, also, having the figures of the or- 
bits given, how to find the velocities and 
moving powers; and indeed resolves the mud 
dil^cnlt problems relating to tlie celestial 
bodies with a surprising degree of mathema- 
tical skill. 

In the second bock, Newton treats of the 
properties ftpd motion of fluids, and their 
powers of resistance, with the motirai of bo- 
dies through such resisting mediums, those 
resistances being in the ratio of any powers of 
the velocities ; and the motions being either 
made in right lines or curves, or vibrating 
like pendulums. 

The third book is occn))ied in demonstrating 
the frame of the system of the world ; and the 
phenomena first ronside.'ed are the following. 

1. That the satellites of Jupiter, by radii 
drawn to his centre, describe areas proportional 
to the times of dMcriotion ; and that their peri- 
odic times, the nxea stars being at rest, are 
in the sesqiiiplicate ratio of their distances 
from tliat centre. 2. The same thing is like* 


wise observecU of the phenomena of iSatnrn. 
3. The fivo primary planets. Mercury, Ve- 
>nns. Mars, Jupiter, Sutiirn with their several 
orbits, encompass the sun. 4. I'lie fixed 
stars being supposed at rest, the periodic 
*times of the said five primary planets, and of 
the earth, about the sun, are in the sesquipli- 
cate proportion of their mean distaaces from 
the sun. 5. The primary planets, by radii 
drawn to the earth, describe areas no ways 
proportional to the times; but the areas 
winch they describe by radii drawn to the sun 
are proportional to the times of description. 
6. The moon, by a radius dniwn to the cen- 
tre of Ihe earth, ib'Scribes an area proportional 
to the time of description. All which phe- 
nomena^'are clearly evinced by astronomical 
observations. The mathematical denionstra- 
tioiis are next applied by Newton in the fol 
lowing propositions. 

Prop. ]. The forces by which thfl satellites 
of Jupiter are continuoliy drawn off from rec- 
tilinear motions, and retained in their proper 
orbits, tend to flic centre of that pUiiiet, and 
ar(;*reciprocally as the sciuares of tlie disttinces 
of thn.se satellites from that centre. 

Prop. 2. The same thing is true of the 
primary planets, with respect to the sut^s 
centre. 

Prop. 3. The same thing is also true of the 
moon, in rcspei't of the earth’s centre. 

Prop. 4. The moon gravitates towards the 
earth ; and by the force of gravity is couti- 
nually drawn off from a rectilinear motion, 
and rebiined in her orbit. 

Prop. !j. The same thing is true of nil the 
other planets, both primary and secondary, 
each With respect to the centre of its motion. 

Prop. 6. All bodies gravitate towards every 
planet; and the weights of bodies towards 
any one and the same planet, at equal distances 
from its centre, are ))roportional to the quan- 
tities of matter they contain. 

Prop. 7. Inhere is a power of gravity tend- 
ing to all b*odies proportional to the several 
quantities of matter which they contain. 

IVop. 8. In two spheres mutually gravi- 
tating each towards the other, if the matter in 
places oil ail sides, round about, and equidis- 
tant from the centres, is similar, the weight 
of either sphere towards the other, will be re- 
ciprocally as the square of the distance .be- 
tween their centres. Hence are coinpaied to- 
gether the weights of bodies towards different 
planets ; hence also are discovered the quanti- 
ties of matter in the several planets ; and hence 
likewise are found the densities from those 
olaiiets. 

Prop. 9. The force of gravity, in parts 
downwards from the surface of the planets 
towards their centres, decreases nearly in 
the proporlioD of the distances from those 
centres. 

TJipse, and many pther proportions and 
corollaries, are proved or illustrated by a 
great variety of experiments, in all the great 
points of p^sical astronomy. 

NICKLE. See Chemistry. 

NICOTIANA. See Tobacco. 
NICTITAl'INO membrane^ in com|N^ 
tive anatomjy, a thin membrane, cni^5 
found in the bir^ and fish -kind, which covers 
the eyes of these aoinials, sheltering them 
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from the dost or fW)m too much light ; yet but nitrate of lime la atilt more abimdaot 


is so thin and pellucid, that they can see pretty 
wellthroi^h it ^ * 

NIDUS, among naturalists, aigniliea a nest, 
or proper repository for tlie egp of Ijirds, in; 
sects, &c. wherein the young of these animals 
are hatched and nursed. 

NIGHT, that part of the natural day during 
which the sun is underneath the horizon ; or 
that space wheiein it is dusky. Night was 
originally divided by the Hebrews, and other 
eastern nations, into three parts, or watchings. 
The Romans, and afterwards the Jews from 
them, divided the night into four parts, or 
watches, the first of which began ot*aini-8ct 
and lasted till nine at night, accordinj^ to our 
way of reckoning ; the second lastcn (ill mid- 
night ; the third till throe in the morning ; and 
the fourth ended at sun-rise. The ancient 
Guuls and Germans divided their time not 
by days but by nights ; and the people of 
Iceland and the Arabs do the same at this * 
day. The like is also observed of our Suxod 
ancestors. 

NIGHTMARE. See Medicine 

NIGHTINGALE. See Motacilla. 

NIHJL DIGIT, a failure in the defen- 
dant to put in an answer to the plaintiff’s de- 
clarafioii, &;c. by the day assigned for that pur- 
pose, by which omission judgment of course 
IS had against him. 

NIMBUS, in antiquity, a circle observed 
on certain medals, or round the head of some 
emperors, answering to the circles of light 
drawn around the images of saints. 

NINTH, in music, an interval containing 
an octave and a tone ; also a name given to (he 
chord consisting of a common chord with the 
ei^^th advaneod one note. 

NIFA, a genus of (lie natural order of palms. 
The male has a spathe ; the corulla is six- 
petalled. The female has a spathe ; corolla 
none ; drupes angular. There is one species, 
u native of the E. Indies. Tlie leaves arc 
used in making mats. 

NJPFLES, in anatomy. See Mammary 
CLAND. 

NISI PRIUS, in law, a commission di- 
rected to the judges of assize, empowering 
them to try all questions of fact issuing out 
of the courts at Westminster that are then 
ready for trial by jury. The original of which 
name is this : all' causes commenced in the 
courts of Westminster-lmll are, by course of 
(he courts, apimintcd to be tried on a day 
fixed in some jEaster or Michaelmas term, by 
a jury' returned from the county wherein the 
cans* of action arises; but with this proviso, 
nisi prins justiriarii ad assisas capiendas vene- 
rint: that is, unless before the day prefixed, 
the judges of assize come into the county in 
question, which they always do in the vaca- 
tion preceding each Eastern and Michaelmas 
term, and there try the cause. ^ And then 
upon the return of the verdict given by the 
*ury to the court above, the judges there give 
judgment for the party for whom the verdid 
18 found. 

NnHATES, ore salts formed of nitric acid, 
with the salifiable bases. 

NITRE,^ commonly knowp by the name of 
tahpetre^ is found ready formed in the East 
Indies, in Spain, in the Kingdom of Naples, 
and elsewhere, in considerable qnantitiqs ; 


Far tlie greater part of the nitre made use ol 
is produced by a combination of circumstances 
which tend to compose and condense nitric 
acid. This acid appears to be produced in all • 
situations, where animal matters are completely 
decomposed with access of air, and of proper 
substances with which it can readily combine. 
Grounds frequently trodden by cattle, and 
impregnated with their excrements, or the 
walls of iidmbited places, where putrid animal 
vapours abound, such as slaughter-houses, 
drains, or the like, afford nitre by long exposure 
to the air. 

Artificial nitre beds are made by an atten- 
tion to the circunistances in which this salt is 
produced by nature. . Dry ditches arc dug, 
and cohered with sheds, open at the sides, 
to Jkpep olf the rain : these are filled with 
animal substances — such us dung, or other 
excrements, with the remains of vegetables, 
and old mortar, or other loose calcareous earth* 
this substance being found to be the best and 
most convenient receptacle for the acid to 
combine with. Occasional watering, and 
turning up from time to time, are necessary to 
accelerate the process, and increase the sur- 
faces to which the air may apply ; but too much 
wnistiire is hurtful. 

If the beds contain much vegetable matter, 
a considerable proportion o# the nitrous salt 
will be common saltpetre ; but if otherwise, 
the acid will, for the most j>art, be combi jied 
with the calcareous earth. It consists of 6.75 
acid -p 6 potash. 

To extract the saltpetre from the mass of 
earthy matter, a nuTiiber of large casks are 
prepared with a cock at. the bottom of each, 
and a quantity of straw within, to prevent its 
being stopped un. Into these the matter is 
put, together with wood-ashes, either strewed 
at top, or added during the filling. Boiling 
water is then poured on, and sutfered to 
stand for sometime ; after which it is drawn 
off, and other water added in the same man- 
ner, as long as any saline matter ean be thus 
extracted. 

The crystals of nitre are usually of the form 
of six-sided flattened prisms, witli diedrnl stirn- 
niit.s. Its taste is penetrating; but the cold 
produced by placing the salt to dissolve in thn 
mouth, is siicn as to predominate over fhe real 
taste at first Seven parts of water dissolve 
two of nitre, at the temperature of sixty de- 
gree's ; but boiling water dissolves its own ■ 
weight. 100 parts of alcohol, at a heat of 176°, 
dissolve only 3.9. 

Oil being cxfiosed to a gentle heat, nitre 
fuses; and in tills state being poured into 
moulds, so as to form little round cakes, or 
balls, it is called sa/ prunella, or crystal mi^ 
neraL 

This salt powerfully promotes the com- 
bustion of inflammable substances. Two or 
(lireo parts mixed with one of charcoal, and 
set on fire, burn rapidly ; az<>te and carbonic 
acid gas are given oflt, and a small portion 
of the latter is retained by the alkaline resi- 
duum, which was formerly called clyssus cf 
nitre. Tliree parts of nitse, two of subcar- 
boiiate of potash, add one of sulphur, mixed 
together in a warm mortar, fom the fithm- 
noting power: a small quantity of which, 
laid on a fire shovel, and held over the fire 
3 N 2 
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till it be^ns to melt, explodes with a lond scale& It may be prepared by oniling bary- 
ahar|) noise. Mixed with sulphur and char* tea directly with nitric acid, or by decooipos- 
coal it forms gunpowder the carbonate or sulphiiret of barytes with 

The uses of nitre are various. Besides this acid. Nitrate of strontian may bie obtain- 
thosc already indicated, it enters into the ed in thef same manner as that of barytes, with 
romposition of fluxes, and is extensively em- which it agrees in the shape of its crystals, 
ployed in metallurgy ; it serves to promote and most of its properties. Applied to the 
the combustion of sulphur in fabricating its wick of a candle, or added to burnin^alcoliol, 
acid ; it is used in the art of dyeing ; it is it gives a deep red colour to the flame. On 
added to common salt for preserving meat, this account it may be useful, perhaps, in the 
to which it gives a red hue; it is an ingre- art of pyrotechny. Nitrate of lime, the 
dient in some frigorific mixtures: and it is calcareous nitre of older writers, abounds in 


prescribed in medicine, as cooling, febrifugal, 
and diuretic ; and some have recommended 
it mixed with \inegar, as n very powerful 
remedy for the sea scurvy, 

Nri'RIC-ACID, The two principal con- 
stituent parts of our atmosphere, when in 
certain proportions, are capable, under arti- 
cular circumstances, of combining chemi- 
cally into one of the most powerfid acids, the 
nitric. If these gasses be mixed in a proper 
proportion in a glass tube about a line in 
diameter, over mercury, and a series of elec- 
tric shocks be passed through them for some 
hours, they nifl form nitric acid ; or if a 
solution of* potash be present with them, ni- 
trate of potash will be obtained. The con- 
stiution of tiiis acid may be further proie'?, 
analytically, by driving it through a red-hot 
porcelain tabe,r..s thus it will he decomposed 
into oxygen and nitrogen gases. For ail 
practical purposes, however, the nitric acid 
IS obtained from nitrate of potash, from which 
it is expelled by sulpburJc acid. 

The nitric acid i» of considerable use in 
the arts. It is employed for etching on cop- 
per ; us a solvent of tin to form with that 
metal a mordant for some of the finest dyes ; 
in inetidliirgy and assaying; in vurions clu*- 
mical processes, on account of the facility 
with which it parts with oxygen and dissolves 
metals ; in medicine as a tonic, and as a 
substitute for mercurial preparations in si- 
phylis and aifections of the liver, as also in 
form of vapour to destroy contagion. For 
the purposes of tlie arts it is commonly used 
in a diluted state, and contaminated with the 
snlphiiric and muriatic acids, by tlie name of 
a^afortis. This is generally prepared^ by 
mixing common nitre with an equal weight 
of sulphate of iron, and half its weight of the 
same sulphate calcined, and distilling the 
niixfurc ; or by mixing nitre with twice its 
veight of dry powdered clay, and distilling 
in a reverberatory iarnace. Two kinds are 
found in the shops, one called dtmblc aqua- 
fortis, M'bicli is about half tlie strength of 
nitric acid ; the other simply aauafurtis, which 
is half the strength of tlie double. 

A compound made by mixing two parts of 
the ndrif arid with one of muriatic, known 
form' ily by the name of aqua reyin, and now 
by that of mtrn.murialic acid, has the pro- 
perty of dissolving gold and plutina. On 
mixing the two acids, heal is given oat, an 
cifervesceiice takes pitte, and the mixture 
acquires an orange colour. Aqua reaia does 
not oxidize gold and platina. It merely causes 
their combination with chlorine. 

With tlie diflereni^bases the nitric acid forms 
nitrates. The nitrate of barytes, wlien per- 
fectly pure, is in regular octaedral crystals, 
(liiMigli it is sometimes obtained in small shining 


the mortar of old buildings, particularly those 
that have been much exposed to animal cf> 
flu via, '*or processes in which azote is set free 
The nitrate of ammonia possesses the property 
of exploding, and being totally decomposeef, 
at the temperature of 600^ ; whence it acmiir- 
ed the name of nitrum flammans. The 
readiest mode of preparing it is by adding car- 
bonate of ammonia to dilute nitric acid till sa- 
turation takes place. 

NITROGEN, called also Azote, is an im- 
portant elementary or nndecomposed principle. 
As it constitutes four-fifths of (he volume of 
atmospheric air, the readiest inode of jirorur- 
ing azote is to abstract its oxygenous associate, 
by the combustion of phosphorus or hydru- 
gen. It may also be obtained from animal 
matter, subjected in n glass retort to the ac- 
tion of nitric acid, diluted with 8 or 10 times 
its weight of water. 

Azote possesses nil the physical properties 
of air. It extinguishes flame and animal 
life. It is absorbable by about 100 volumes 
of water. Its spec, gravity is 0.9722. 100 

cubic inches weight 29.G5 grains. It has 
neither taste nor smell. It unites witii oxy- 
gen in four proportions, forming four impor- 
tent compounds. These are, 

1 Protoxide of azote, or nitrons oxide. 

2. Deutoxide of azote, nitrous gas, or ni- 
tric oxide. 

.3. Nitrous acid. 

4. Nitric acid. 

Nitrous oxide or protoxide of azote, was 
discovered by Dr. Priestley in 1772, but was 
first accurately investigated by Mir II. Davy 
in 1799. The best mode of procuring it, i*s 
to expose the salt called nitrate of ammonia, 
to the flame of nn Argand lamp, in a glass 
retort. When the temperature reaches 400'* 
F. a whitish cloud will begin to project itself 
into the neck of the retoii, accompanied by 
the copious evolution of gas, which must 
be collected over mercury for accurate re- 
searches, but for common experiments may 
ill’ receded over water. It has all the, phy- 
.sical |)roperties of air. It has a sweet taste 
n faint aj^reeahle odour, and is condensable 
by abniit its own voiiimo of water, previously 
deprived of its atn>ospheric air. 'J'his pro- 
perty enables us to determine the purity 
of nitrons oxide. A taper pliinged into this 
gas bnrriM with peat brilliancy; the flame 
being surrounded with a bluish halo. lint 
phospliurus may be melted and sublimed in 
it, without taking lire. VVhen this combus- 
tible is introduced into it, in a state of vivid 
combustion, the brilliancy of the flame is 
greatly increased. Sulphur and most other 
combustible bodiba require^ a higher degree 
of heat for their combnstion in it, than in 
either oxygen or common air. This may be 
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intimately combined with azote. Ita ip. Rinv. i» 
1.5277. 100 cubic inches weigh 46.6 gr. 

It is respirable, but not fitted to support lift. 
Sir H. Davy first shewed, that by breathing 
a few quarts of it, contained in a* silk bag, 
for two or Uiree minntes, efiects analogous 
to those occasioned by drinking fermented 
lipnorss were produced. Individuals, who 
diifer in temperanient, are, however, as we 
might expect, ditferentlv affected. 

Among otliers wlio nave tried the effect of 
this gas" on the nervous system, we have, the 
name of Robert Southey. We are not ac> 
qiiainted with the exact time at which the 
poet inhaled tlie pleasing draught, but the effect 
produced was rather ominous, viz — Giddiness, 
the e fleet of elevation, and the fear fif falling. 
Tiie following is his own account of the matter : 

Mr. Robert Southey could not distinguish 
between the first eflects and an apprehension 
of which he was unable to divest himself. 
His first definite sensations were, a fulness 
and dizziness in the head, such as to induce 
a fear of falling. This was Iiicceeded by a 
laugh which was involuntary, but highly 
pleasurable, accompanied with a peculiar 
thrilling in the extremities ; a sensation per- 
fectly new and delightful. ^For many hours 
after this experiment, he imagined that his 
taste and smell were more acute, and ia cer- 
tain that he felt unusually strong, and cheer- 
ful. In a second experiment, he felt plea- 
sure still superior, and has once poetically 
remarked, that he supposes the atmosphere 
of the highest of nil possible heavens to be 
composed of this gas. 

This gas is frequently given by public lec- 
turers to some of tlieir audienre for inhala- 
tion, in order to afibrd* amnsement to the 
company ; but much caution ought to be ob- 
snrvedi on this head, as it has been known to 
prove fatal, where there w'as a tendency of 
bI')od to the head. 

NORlLl'l'Y, a quality that ennables, and 
raises a person possessed of it above the rank 
of a commoner. 

The civil state of England consists of the 
nobility and commonalty. The nobility are 
all those who are above the degree of knight, 
under wliich term is included that of a baro- 
net ; namely, dukes, marquises, earls, viscounts 
and barons. 

NOIUjE, a money of account containing 
six shillings and eight-pence. The noble 
was anciently a real coin struck in the reign 
of Edward III. and then culled the penny 
of gold ; but it was afterwards called a rose 
Dobl^ from its being stamped wdih a rose. 

NOCTURNAL, something relating to the 
night, in contradistinction to diurnal. 

Nocturnal arch, in astronomy, the arch 
of a circle described by the sun, or a star, in 
the night 

Nocturnal, send, arch of the sun, is that 
portion of a circle lie passes over between 
the lower piirt of our meridian and the point 
of the horizon, wherein he arises; or be- 
tween the point of the horizon wiierein he sets, 
and the lower part of our meridian. * 
NOCTURNAL, Nocturlabium, an in- 
strunjent chiefly used at sea, to take the altitude 
orrdepressioo of some stars about the pole, in 
order cofind the latitude, and hour of the night 


Some nocturnals are hemispheres, or pla- 
nispheres on the piano of tlie equinoctial. 
Those commonly in use among seamen are 
two ; the one adapted to the pdar star, and 
the first of the guards of the little bear ; the* 
other to the polerstar, and the pointers of the 
great bear. • 

This instrument consists of two circular 
plates applied to each other. The greater, 
which has a handle to hold the instrument, 
isL about two inches and a half diameter, 
and is divided into twelve parts, agreeing to 
the^ twelve months, and each month sub- 
divided into every fifth day; and so as that 
the middle of the handle corresponds to 
that day of the year wherein the star hero 
regarded has the same right ascension with 
the suif. If the instrniuent be fitted for 
twp stars, the ^ handle is made moveable. 
The upper left circle is divided into twenty- 
four equal ports for the twenty-four hours 
of the day, and each hour sub-divided into 
quarters. These twenty-four hours are 
noted by twenty-four teeth to be told in the 
night. Those at the hours twelve, are dis- 
tingiiislied by their length. In the centre 
of the two circular plates is Blasted a long 
index, moveable npon the upper plate. And 
the three pieces, riz. the two circles and index, 
are joined by a rivet which ijwiierced through 
the centre with a hole, throMpi which the star 
is to he observed. 

“To use the Nocturnal,** turn the upper 
plate till the long tooth, marked twelve, be 
against the day of the month on the under 
plate: then, bringing the instrument near 
the eye, snspeiid it by the handle with 
tlie plane nearly parallel to the equinoctial ; 
and viewing the jiole-star through the hole 
of the centre, turn the index about till, by 
the edge coming from the centre, jftiu see 
the bright star or guard of the little bear (if 
the. instrument be fitted to that star:) then 
diat tooth of the upper circle, under tlie 
edge of the index, is at the hour of the 
night on the edge of the hour circle: which 
may be known without a light, by^ counting 
the teeth from the longest, which is for the 
hour twelve. 

NODE, in surgery, a tumor arising on the 
bones, and usually proceeding from some vene- 
real .’ause. 

NODES, in astronomy, the two i.'oints 
wherein the orbit of a planet intersects the 
ecliptic, whereof the node, where the planet * 
ascends northwards, ah?ve (he plane of the 
ecliptic, is called the ascending node, the north- 
ward node, and the head of the Dragon, and 
is marked thus ; the other node, where the 
plane descends to the south, is called the de- 
scending node, the southward node, or the Dra- 
gon's tail, marked thiis1[y. 

The line wherein the two circles intersect, 
is called the line of nodes. It appears from ob- 
aerv'ation, tliat the line of the nodes of all (he 
planets constantly changes its place, and shills 
its situation from casfto west, contrary to "the 
order of the signs; and that the line of the 
Moon’s nodes, by a retrograde motion, finishes 
ita circulation in the compass of nineteen 
years ; after which time, either of the nodes 
Having receded from any point of the eclip- 
tic, returns to tlie same again ; and when ttm 
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Moon is In tlie node, slie is also seen in tiie 
ecliptic. 

NO-MAN’S-! AND, a space in midships, 
between the afler-part of tne belfry and tne 
' forepart of a boat, when she is stowed upon 
the booms, as in a deep waisted vessel. 

• NOMENCLATUUE, a catalogue of se- 
Teral of the more usual vvords in anv lan- 
guage, with their significations, compiled in 
order to facilitate the use of such words, to 
those who are to learn the tongue : such are 
our Latin, Greek, French, nomencla- 
tures. 

NOMINATIVE, in mnimar, the first case 
of nouns which are declinable. 

NONAGISiMAL, in astronomy, the 90th 
degree of the eclii>tic, rockonea from the 
eastern term, or point. Tiie altitiidu of the 
nonagesinwil is equal to the angle of the east, 
and, if continued, passes through the pMes 
of the ecliptic; whence the altitude of the 
nonagesimai at a given time, under a given 
elevation of the pole, is easily found. 

NON-APPEARANCE, a default in not 
appearing in a court of judicature. Attor- 
neys subscribing warrants for appearing in 
court are liable to attachment and fine for 
non-appeurunce. If a defendant does not 
appear and find bail upon a scire facias and 
rule given, judgment may be bad agai^'t 
him. 

NON -COMPOS -MENTIS, in law, is 
used to denote a person’s nut being of 
sound memory and understanding. Of tiiese 
persons there are four dilfcrent kinds: an 
idiot, a madman, a lunatic, who bus lucid 
intervals, and a drunkard who deprives him- 
self of reason by his own act and deed. 

NONES, non^, in the Roman calendar, 
the fifth day of the months Jannar}', Febru- 
ary, ^pril, June, August, September, No- 
vember, and December ; and the se\ciitb of 
March, July, and October. March, Alav, 
July, and October, had six days in their 
nones ; because these alone, in the ancient 
constitution of the year by Niima, had .SI days 
each, the rest having only and Fe- 
bruary 30; but when Ca'sar reformed the 
year, and made other mouths containing 
31 days, he did not allot tliem six days of 
nones. 

NONIUS. Smo Vernier. 

NONSUIT, in Lw, is where a person has 
commenced an action, and at the trial fails 
in his evidence to support it, or has brought 
a wrong action. T^'*re is this ad^.iutage at- 
tending a nonsuit, that the ulaintitf, though 
he pays costs, may ufterwarus bring another 
action for the same cau^e, which he cunnut 
do after a verdict against bun. 

NORMAL, in geometry, signifies the 
same with a perpendicular, and is used for 
a line <ir plane tliat intersects anotlier perpea- 
diciiiarly. 

NOSE, tiiepiimary organ of smelling. Sec 
Anatomv. 

NOSTOCK, the name of a vegetable sub- 
stance which seems !o diiler from almost 
;dl others of the same kind. It is of a gieen- 
ish colour, partly transparent, and ol’ a very 
Irregular figure. (rrmhle<i at tiie touch 
like jelly, but docs not melt like that. It is 
foiiud in all sorts of soils, but most frequently 
ill sandy ones, sometimes on the gravel of 


garden walks, usually M%er ram in the satin 
mer months. 

1 . NOTARY, is a person duly appointed to 
attest deeds and writings: he also protests 
and notes foreign and inlana bills of exchange, 
and promissory notes, translates languages, and 
attests the same, enters and extends ship’s pro- 
tests, &c. 

NOTATION, in arithmetic and algebra, the 
method of expressing numbers or quantities by 
signs or characters, appropriated (or that pur- 
pose. 

Notation, in music, the manner of express- 
ing, or representing by characters, all the dif- 
ferent ^unds used in music. 

NOTE is a minute, or short writing, con- 
taining some article of business; in which 
sense we say, promissory note, note of hand, 
bank note. See BUiLS of Exchange. 

NOTES, in muasic, characters which by 
(heir various forms and situations on the 
staves, indicate the duration as well as the 
gravity or acuteness of the several sounds of 
u composition. • 

NOTICE in law, is the making something 
known that a man was or might be ignorant of 
before, and it produces divers efiects. 

N OT GU ILTY, is the general issue or plea of 
the defendant in any criminal action or prosecu- 
tion ; as also in an action of trespass, or upon 
the case for deceits and wrongs ; but not on a 
promise or assumpsit. 

NOUN, in grammar, a part of speech, 
which signifies things without any relation to 
time : us a man, a house, sweet, hitter, fkc. 

NUCLEUS, in general, denotes the ker- 
nel of a nut, or even any seed inclosed within 
a husk. T1ic term nucleus is also used for 
the budyrof a collet, otherwise called its 
head. 

NOVEL, in the civil law, a term used for 
the ronstitutions of several emperors,* as of 
Justin, T'iberiiis, Leo, and mure particularly for 
those of Justinian. 

Novel assiyitmerU, or new assignment, a 
term in law pleadings whioh it is dillicult to 
explain to those unacquainted with practical 
pleading. It occurs iii actions of trespass, 
where the form of the declaration being 
very general, die defendant pleads in bar a 
omiiion justification ; to which the plaintiff re- 
plies by stating, that he brought his action as 
well for a certain other trespass which he 
slates with more particularity, as for tliat 
which is justified. Tnis is called a new as 
sigmnent. 

NOVEMBER, in chronology, the 11th 
; jnlli of the Juiinii jear, consisting only of 
thirty days j it got the name of Noveinbvjr, as 
being the ninth month of Romulus’s year, which 
began with March. 

Nt'OE contract, nudum pactum, a bare 
promise witliout any coiiHideration, and not 
authenticated by deed, wdiicli is therefore void 
in law. 

NUISANCE, signifies generally any thing 
that dues hurt, inconvenience, or daniage to 
(he property or person of another. Nuisances 
are of two kinds, public and private, and 
either afiect the public or the individual. TTie 
remedy fiir a private nuisance is by action on 
the case for damages, and for a public nuisance 
by indietmciit. Amongst the nuisances which 
most coinuionly occur are the erecting of 
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noxious tnanufactoKfi in towns, and in^o whose aUqaot parts; added iigether, oako 
vicinity of ancient houses; such os the erect- either more or less than the whole. These are 
ing a vitriol manufactory, to die annoyancf distinguished into abundant and defective ; an 
of die neighbours in general. Disorderly instance in the former case, is 12, whose ali- 
houacs, ba\v(]j-hoii|Ks, abige booths,* lotteria^ quot parts 6, 4, 3, 2, 1, make 16; and. in the • 
and common scolds, are also public nuisances, latter case 16, whose aliquot parted, 4, 2, and 
Where the injury is merely to an individual, 1, make but 15. Plain number, that arisiiu 
and not to the public, the individual only has from the multiplication of two numbers, as ^ 
an action; but not in the case of a public which is the product of 3 by 2; and these 
iinisaiice, where the private injury is merged, numbers are called the sides of the plane, 
or lost, in that of the public, but where an Square number, is the product of any number 
individual receives a particular injury by a multiplied by itwlf: thus 4, which is the fac- 
public nuisance. And any one aggrieved may tom of 2 by 2, is a square nombei Poly- 
abate, that is, pull down and remove a nui- goual, or poly^nous numbers, the^ sums of 
saner, after which he can have do action : but arithmetical progressions beginning with unity; 
this is a dangerous attempt to take the law these, where the common diiference is, 1, are 
into one*8 own hands. It must be dgne with- called trianralar numbers ; where 2, square 
out riot, if at all. Every continuance of a iiumbersb; where 3, pentagonal numbers ; where 
nuisance is a fresh nuisance, and a fresh action 4, hexagonal numbers : where 5, heptagunal 
will lie. nniflbers, 8cc. Pyramidal numbers, the sums 

NUMBER, a collection of several units, of polygonous numbers, collected after (he 
or of several things of the same kind, as same manner as the polygons themselves, and 
2, 3, 4, &c. Number is unlimited in respect not gathered out of oritiimetical progressions, 
of imWease; but in respect of» decrease it is are called 6rst pyramidal numbers: die sums 
limited ; unity being the first and least number, of the first pyraniidals are called second pyra- 
Numdeus, kinds ar^ distinctions of. Ma- midals, &c. If they arise out of triangular 
ihenuiticians, considering number under a great numbers, they are culled triangular pyramidal 
iTiany relations, have cstahlished the following nuiiihtrs; if out of pentagons, first pentagonal 
distinctions. Broken numbers are the same pv^riiidals. From the manner of summing up 
with fractions. See Arithmetic. Cardinal polygonal numbers, it is easy to conceive now 
numbers, are those which express the quantity the prime pyramidal numhers^e found, viz. 
of units, as 1, 2, 3, 4, &c. whereas ordinal («— 2)w®+8n^ — (« — 5)» 

iiiimhers are those which express order, as expresses all the 

]st, 2d, 3d, &c. Compound number, one di- 6 

visible by some' other number besides unity; prime pyramidals. 

as 12, which is divisible by 2, 3, 4, and 6. Number, in grammar, a modification of 
Numbers, as 12 and 16, which have some nouns, verba, &c. to accommodate them to die 
I’.omiiioii measure besides unity, are said to be varieties in their objects, considered with rc- 
compound numbers among themselves. Cubic gard to number. 

TiUinber, is the product of a square number by Numbers, in poetry, oratory, music, 8cc. are 
its root: such is 27*, as being the product of certain measiires, proportions, or cadences, 
the square number 9, by its root 3. which rf iider a verse, period, or song, agree 

Determinate number, is that referred to able to the ear. 
some given unit, as a ternary or three : whereas NUMERAL letters, those letters of the 
an iiuietcrniinate one, is that referred to unity alpiiabf't which are generally used for figures, 
in general, and is railed quantity, floniu- as 1, V, X, L, C, D, M. 
geneul numbers, are those referred to the same NUMEUA'llON, or Notation, the art of 
unit; as those referred to diiferent units are expressing in characters any number proposed 
termed lieterogenenl. Whole iinnibers aie in words ; or of expressing in words any nuni- 
otherwise called integers. Rational niimher, her proposed in characters, 
is one commensiira hie with unity ; as a iiuiii- NUMERICAL, or Numeral, something 
her, incommensurable with unity, is termed belonging to mmibers, as numerical algebra is 
irrational or a surd. In the same mniiner a that which makes use of numbers instead of 
rational whole number is that whereof unity letters of tie* alphabet. 

is an aliquot part ; a rational broken number, NUMIDIA, the Pintado, or ffuinect-hen, in • 
that equal to some aliquot part of unity ; and a natural history, a genus «cf birds of the order 
rational mixed number, that con.sisling of a gallina:. Bill strong and short, with a carun- 
whole number and a broken one. Even niim- eulate cere at the base, in which the nostrils 
her, Hiat which ni:w be divided into two equal are lodged ; head horned with a compressed 
parts without any fraction, as 6, 12, &c. An coloured r.allu.s; wuttels hanging from the 
evenly even number, is that which may be cheeks; tail short, and pointing downwards 
measured, or divided, without any remainder, body speckled. There are four species. N. 
by another even number, as 4 by 2. An nn- nwleagris, is of the size of a very large fowl, 
evenly even number, when a number may be Its native territory is Africa. It is gregarious, 
equally divided by an uneven number, as 20 having been often seen in very numerous 
by 6. Uneven number, that which exceeds flocks. It is now extremely common in this 
an even number, at least by unity, or which country. The female fciys many eggs, and se- 
caonot be divided into two equal parts, 3, 5, creting her nest, sometimes will suddenly up- * 
be. Primitive, or prime uimibers, are tlioso pear with a family of twenty young ones. It 
only divisible by unity. Prime numbers among is a'bird of harsh sound, and almost perpetually 
themselves, are those wliich have no commori uttering it The flesh of the young birds is 
measure besides unity. Perfect number, tliat valued, and its eggs are tboiignt preferable to 
whobe aliquot parts added together make the those of the common hen. 
whole number. Imperfect numbers, those NUNCIO or Nuntio, nn ambassador itvm 
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t!ie pope to some catholic prince or state ; or 
a person who attends on the pope’s behait' at 
a congress, or an assembly of several ambas- 
sadors. 

. NUNCUPATIVE will, denotes a last will 
or testament, only made verbally, and not put 
iv> writing. See Will and Testament. 

NURSERY, is a piece of land set apart for 
raising and propagating trees and^ plants, to 
supply the garden and other plantations. 

In a nursery for fruit trees, the following 
rules are to be observed, 1. That the soil 
should not he better than that in which the 
trees are to he planted out. 2. That it ought 
to he fresh. 3. It ought neither to be too wet, 
nor too dry, but rather of a mid()ling nature, 
tlioiigli of the two extremes, dry is to be pre- 
ferred. 4. It must he inclosed in such a man- 
ner, that neither cattle nor vermin may come 
in ; and so ns particularly to exclude hHres 
and rabliits. 5. 'Hie ground being inclosed, 
should be carefully trenehed about two feet 
deep, in August.^ In trenching the ground, 
cleanse it from the roots of all noxious weeds. 
C. The season being come for planting, level 
down the trenches about the beginning of 
October, and then lay out the ground into 
quarters, vyhich may be laid out in beds for a 
seminary, in which you may sow the secds^or 
stones of fruit. 7. And liaving provided your- 
self with stoe|^.T.^tlie next year proceed to 
transplant them : draw a line across tiie ground, 
and open a number of trenches exactly straight; 
then take the stocks out of the seeu-heds; in 
doipg which, you should raise the ground with 
a spade, in order to preserve the roots as en- 
tire as possible ; prune olVtlie very small fibres, 
and if there are any that have a tendency to 
root directly downwards, such roots slioulrl be 
shortened. Then plant them in the trenches, 
if they are designed for standards, in rows 
three feet and a half, or four feet, from each 
other, and a foot and a half distant in the 
rows ; !>ut if for dwarfs, three feet row from 
row, and one foot in the row, will be a suf- 
ficient distance. These plants should not be 
Headed or pruned at top. If the winter shoidd 
prove very cold, lay some muck on the sur- 
face of the ground near tlieir roots, taking 
care not to let it lie ton thick near the stems of 
the plants, and to rrinove it as soon ns tliu 
fro'.t is over. Irt t!ie summer season destroy 
the weeds, and dig up tlie ground every spring 
betvv(*eii tlu* rows. See Grafting. 

As to timber trees, nurseries .should be 
made upon the ground intended for planting, 
where a sulficient number of the trees may be 
left standing, after the others have been drawn 
out to plant in other place : 

NUTATION, in astronomy, a kind of tre- 
niuloiis motion of the axis of the earth, whereby 
in each annual revolution it is twice inclined 
to the t^dlptic, and as often returns to its former 
position. 

NUT-Oalls are excrescences formed on 
leaves of the oak by the puncture of an insect 
wliicli deposits an egg pn them, i'he best are 
known by the name of Aleppo-galls, imported 
for the use of dyers, calico-printers, &c. 8eo 
Gallic Acid and 'Fannin. 

NU'fMEG, tlie (s^rnei of a large fruit, not 
unlike the peach, the produce of tlie Myris- 
tica, which see. 


¥*116 nutmeg is senarated finom Its fnvcsHeiit 
coat, the mace, before it is sent over to us. 
j?ee Mace. 

NUX vomica, a flat, compressed, round 
fruit, about the breadth of a shilling, brought 
from the East Indies. It is found to be a cer- 
tain poison for dogs, cats, &c. For a more 
particular account of the nature of thit^ poison, 
«ee the article Strychnia. 

NYMPH, among naturalists, that state of 
winged insects, between their living in the 
form of a worm, and their appearing in the 
winged or most perfect state. See Ento- 
mology. 

NYjdPHiEf ar* two membranaceous parts, 
situated on each side the rima. They are of a 
red coUur, and cavernous structure; they 
vary much in size in different persons; they 
are contiguous to the prsepiitium of the cli- 
toris, and joined to tlie interior side of the labia. 

NYMl^Hid^A, tlie water-lilt/, a genus of the 
nionogynia order, in the polyandria class of 
l>1ants ; and in the natural method ranking 
under the 54tk order, miscellanea. 'Ae co- 
rolla is polypetaloiis ; the calyx tetrnphyllous 
or pentauhyilous : the berry miiltilocnjar and 
truncated. There ore six species, of which 
the most remarkable are; 1 and 2. The /iz/w.* 
and alba, or yellow and white water Klies ; 
both of which arc natives of Britain, growing 
in lakes and ditches. Linnaeus tells us, that 
swine are fond of the leaves and roots of the 
former; and that the smoke of it will drive 
away crickets and blattm, or cock-roaches, 
out of houses. The root of the second has an 
astringent and bitter taste, like those of most 
nqiiatic plants that run deep into the niiid. 3. 
The lotus, with heart-shaped toothed leaves, 
a plant thought to be peculiar to Egypt, is 
mentioned by Herodotus. M. Savary men- 
tions it as growing in the rivulets and on the 
sides of the lakes: and that there are two 
sorts or varieties ol the plant, the one with ti 
white, the other with a bliieish flower. The 
calyx blows like a large tulip, and diiruse.s a 
sweet smell, resembling that of the lily. The 
first species produces a round root like that of 
a potatoe ; and the inhabitants of the banks of 
the lake Menzall feed upon it. The rivulets 
in the environs of Damietta are covered with 
this imgestic flower, which rises upwards of 
two feet above the water. 4. In the East and 
West Indies grows a species of this plant, 
named nelumbo by the inhabitants of Ceylon. 
The flowers are large, flesh-coloured,^ and 
consist of numerous petals, disposed as in the 
other species of water-lily, in two or more 
ii'ivs. The seed vessel is shaped like a top, 
being broad and circnlar above, narrow and 
almost pointed below. It is divided into se- 
veral distinct cells, which form so many large 
round holes upon the nurfnee of the fruit, each 
containing a single seed. With the flower of 
this plant, which is sacred among the heatheiis, 
they adorn the altars of their temples. The 
stalks, which are used as a pot-herb, are of a 
wonderful length. 

NYSSA, a genus of the order of dicecia, 
in the polygamia class of plants; and in the 
natural method ranking under the 12th order, 
holoracenr. There are two species: 1. The 
integrifolia, entire-leaved ; and, 3. The deuti- 
culata, or serrated-leaved tupelo. 
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^ the fourteenth letter of our alphal^et. 
^ 5 As a numeral, it is sometimes used for 
eleven * and with n dash over it thus o for 
eleven^housand. In the notes of tlie ancients, 
O. CON. is read opijs condnctum ; O. G. Q. 
opere cunsilioque ; O. D. M. opera, donum, 
niunus ; and O. L. O. opus locatuni. 

In innsic, the O, or rather a circle, or 
double CO, is a note of time called by us a 
w mi -breve; and by the Italians circolo. The 
O is also used ns a mark of triple time, as 
belnj; the most perfect of all figures,^ 

OAK. See Quehcus. 

OAK AM, old ropes untwisted, aqd pulled 
out into loose hemp, in order to be used in 
caulking the seams, tree-nails, and bends of 
a ship, for stopping or preventing leaks. 

OAU, in tiuvigation, a long piece of wood, 
for imwing a vessel by rowing^ Oars for ships 
arc generally cut tnit of fir limber, those tor 
barges are made out of New England or 
D.infxic rafters, and those for boats, either 
out ol' liliigiish ash, or fir-rufters from Norway. 

<iAT. See A vena. 

OATfl, ail aflirmation or denial of any thing 
before one or more persons, who have the 
authority to administer the same, for the dis- 
covery and advancement of truth and right 
See Affidavit. 

OUEIjISK, a truncated, quandrangiilar, and 
slender nyramid, raised as an oniarnent, and 
fre<|uently charged eitiier witli inscriptions or 
liieroglvpliies. 

OEJEGT, in philosophy, something appre- 
hended, or presented to the mind, by sensa- 
tion or by imagiiiatron. 

OuJEcr ylass of a or mirroscope, 

the glass placed at the end of the lube which 
is next the object 

OliLATE, flatted, or shortened; as an 
oblate snheroid, having its axis shorter than 
its middle diameter, being formed by the ro- 
tation of an ellipse about the shorter axis. 
OBJjA'fENESS. Sec EAiiTii,^V/Mre 

OBLKlA'flON, a bond containing a pe- 
nalty, with a condition annexed, either fur 
payment of money, performance of covenants, 
or the like. This security is called a spe- 
cially. Co. Ijit. 172. See Bond, and Deed. 

OBUQCE, in geometry, something aslant, 
or that deviates from the perpendicular. Thus, 
an oblique angle, is eitlier an acute or obtuse 
one ; that is, any angle except a right one. 

CUiMQUE 1»T,ANES. ScC DiALUNO. 

OBLONGATA medulia. Sec Axatomy. 

OBOLUS, in antiquity, an ancient Athenian 
coin, wortli a penny larlhing. Among ancient 
physicians, obolus likewise denoted a weight, 
equal to ten grains. 

OBOLARIA, a genus of the angiospermia 
order, in the didynamia class of plants ; and 
ill the natural method ranking under the 40th 
order, persoiiatai. The calyx is bifid; the 
corolla camnanulated and qiiadrifid; the cap- 
sule unilocular, bivalved, and poi>;spermous ; 
tiie stamina rising from the divisions of the 
corolla. There is one sjiecies, a herb of 
Virginia. 

OBSERVATORY, a place destined for 


observing the heavenly bodies; being^ gene- 
rally a building erected on some eminence, 
covered with a terrace for making astrobo- 
niical observations^ 

Ibe principal instniments for a fixed ob- 
servatory are, a large fixed quadrant, or a 
circular divided instrument, chiefly for mea- 
suring vertical angles; a transit instrument; 
an equatorial instrument; fl chronometer, or 
regulator; one or more powerful telescopes; a 
fixed zenith telescope, and a night telescope. 

The miadrant, or quarter of o circle, divided 
into and each degree subdivided into 
minutes or smaller parts, has been made of 
various sizes; some of tiicm having a radius 
even of eight or nine or more feet in lengtii. 
When tliosc quadrants do not exceed one or 
two, or at most three feet, in radios, they are 
generally fixed upon their particular stands, 
which are furnished with various mcclianical 
contrivances, tliat arc necessary to place the 

t ilnne of the quadrant peroendicuiar to the 
lorizoD. and for all the otiier necessary ad- 
justments. But large quadrants are fixed upon 
^strong wall. 

The transit instrumenL consists of a tele- 
scope of anv convenient nfi^ilh, fixed at right 
angles to a horizontal axis, which axis is sup- 
ported at its two extremities ; and the instru- 
ment is generally situated so that the line of 
collimution of the telescope may move ih (he 
plane of the meridian. The use of this in- 
strument is to observe tlie precise time of the 
celestial bodies’ passage across ilie meridian 
of the observatorj'. 

To acfjttst the clock hy the sun*s transit over 
the meridian. — Note the times by the clock 
when the preceding and following edges of 
(he sun’s limb touch the cross wires. The 
difterence between the middle time and 13 
hours, shews how much the mean, or time by 
the clock, is faster or slower than the^ appa- 
rent, or solar time, for that day ; to which the 
equation of time being applied, will show the 
time of mean noon for that day, by which tho 
clock may be adjusted. 

Astronomical or equatorial sector, an in- 
strument for finding the difference in right 
ascension mid declination betweni two ob- 
jects, the distance of which is too great to be 
observed by the inicroq;|[;ter, was iu vented by* 
Graham. 

Equatorial or portable observatory: an 
instrument designed to answer a number of 
useful purposes in practical astronomy, inde- 
pendently of any particular observatory ; it ^ 
may be made use of in any steady room, and 
performs most of the uselul problems iu tho 
science. 

The principal uses of this equatorial aie, ^ 

1. To find the meridian by one observation 
only: for this purpose elevate the equatorial 
circle to the co-lutilifdo of the place, uud^ set 
tlie declination-semicircle to the sun’s declina- 
tion for the day and hour of the day required ; 
then move the azimuth and hour-circles both 
at the same time, either in .the same or con- 
tnury directions, till you bring the centre of 
die cross hairs in the telescope exactly to 
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rover the centre of the sun ; when that Is 
done, the index of the hour-circle will give the 
apparent or solar time at the instant of ob- 
servation ^ and thus the time is gained, thongh 
the sun is at a distance from the meridian ; 
*then turn the hour-circle till the index points 
precisely at o*clock, and lower tlie telescope 
tcF the horizon, in order to observe some point 
there in the centre of your gloss, and that 
point is your meridian murk found by one 
observation only ; the best time for this opera- 
tion is three liours before or three hours after 
12 at noon. 

2. 'fo point the telescope on a star, though 
not on the meridian, in full day-light Having 
ele\a(ed the equatorial cirrle to the co-latitude 
of the place, and set the declination-semicircle 
to the star's declination, move the index of 
the hour-circle till it shall point to tlie^rccise 
tiiiK' at which the star is then distant from ^he 
inoridian, found in tables of the right ascension 
of the stars, and the star will tlien appear in 
the glass, besides these uses peculiar to this 
instrument, it is also applicable to all the 
purposes to which the principal ustronuinical 
instruments, viz. a transit, a quadrant, and an 
equnl-altitudc instrument, are applied. 

Of all the diderent sorts of chronometers 
or timekeepers, a pendalam-clock, when pro- 
perly constructed, is nndonhtedly capable 
the greatest acenr^, it being liable to fewer 
causes of ob.stnici*dBor irregularity; therefore 
such machines arc most reconiiiieudable for 
an observatory. The situation of this clock 
must be near the quadrant, and near the tran- 
sit instrument; so that the observer, whilst 
looking through the telescope of any of tho.se 
instruments, may hear the beats of the clock 
and count the seconds. 

A pretty good telescope placed truly vertical 
in an ob.servatory, is likewi'ic a \ery useful 
iiwtrnment; as the aberration of the stars, 
latitude of the place, 8;c. may be observed and 
delermined by the use of such an instrument, 
witli great ea.se and accuracy. 

The night telescope is u sliort telescope, 
which magnifies \ery little; but it collects a 
considerable quantity of light, and has a very 
great field of view ; it tlierefore renders vi.sibh? 
several dun objects, whicii lannnt tie disco- 
vered with telescopes of considerably greater 
magnifying powers, a-al hence it is very use- 
ful lor finding out m bulae, or small coinefs, or 
to .see fhe urrangeiiieiit of a great number of 
stars in one view. 

‘ The principal iicstruments that are af pre- 
sent used for mariii^astronomy, or for the 
purposes of navigation, are that incomparably 
useful instrument called Hadley’s sextant, or 
quadrant, (•! octant; a poit.dde chronometer; 
aiirl a good li lescupe. 

> OHSIDFAjS’, in mineralogy, called also the 
Iceland agate, is found either in detached 
mas.se.s «r forming a part of rocks. Jt has 
ihe appearance of black glas.s. It is nsiiully 
invested with a grey or opaque crust. Its 
fracture is cunchoidal. S|M‘cific gravity 2.3.5 
nearly. Colour black, oivgreyi.sli hluck ; when 
iu very thin pieces green. Very brittle. It 
melts into an opaque grey mass. 

OCCULT, something secret, hidden, or 
invi.sible. The occult sciences are, magic, 
iieriomancy, cabbala, kc. 

Occult, in geometry, is used for a line 


that is scarcely perceivable, drawn with 
point of the compasses, or a leaden penciL 
These lines are used in several ^rations, 
all the raising of plans, desigris orbailding, 
pieces of perspective, 8cc. They are to be 
cfiaced when the work is finished. 

OCGULTATION, in astronomy, tlie time 
a star or planet is hidden from onr sight, by 
Uie interposition of the body of the mooli, or of 
some other planet. 

OccuLTATiON, circle of perpetual, is a 
parallel in an oblique sphere, as far distant 
irom the depressed pole, as the elevated pole 
is from the horizon. 

All the stars between this parallel and the 
depress^ pole, never rise, but lie constantly 
hioden under the horizon of the place. 

OCCUPANCY, in law, is a right which 
one acanires to "a thing by being the first to 
gain possession of it But this right is now 
chiefly done away by the English law. 

OCEAN, in geof^aphy, that vast collection 
of salt and navigable waters, iu which the twe 
continents, the , first including Europe, Asia* 
and Africa, and* the last America, aie inclosed 
like islands. The ocean, is distinguished into 
three grand divisions. ]. The Atlantic Ocean, 
which 'divides Europe and Africa from Ame- 
rica, which is generally about three thoui^nd 
miles wide. 2. The racific Ocean, or South 
Sen, which divides America from Asia, and 
is generally about ten thousand miles over: 
and .3. Tlie Indian Ocean, which separates 
the East Indies from Africa, which is three 
thousand mile.s over. 

OCHIIE, in natural history, a genus of 
earths, slightly coherent, and composed of 
fine, smooth, soft, urgi]laceou.s particles, rough 
to the touch, and readily diifiisible in water. 
It is a combination of alumina and red oxide 
of iron. 

OCTAGON, or Octocon, in geometry, is 
a figure of eight sides and angles ; and iiiis, 
when all the sides and angles are equal, is 
called a regular octagon, or one which may be 
inscribed in a circle. 

OcTACON, in fortification, denotes a place 
that lias eight bastions. 

OCTAHEDRON, or Octaedron, in geo- 
metry, one of the five regular bodies, con- 
sisting of eight equal and equilateral triangles, 
i’lic octaiieurun is two pyramids put together 
•it their bases; tlicnfore its solidity may be 
('Hind by multiplying the quadrangular base 
ol either of them, by one third of the perpeii- 
dicuiar heiglit of one of them, and then dou- 
bling the product. 

OCTANDRIA, the eighth class in Lin- 
naojs'.s sexual sjstf'in; consisting of pjpnts 
with liermapinodite flowers, which arc fur- 
nisiied with eight stamina, or male organs of 
generation. 

OCTANT, 01 OcTli B, in astronomy, that 
aspect of two planets, v herein they are dis- 
tant an eighth part of a circle, or 45^, from 
each other. 

OC'l'AVE, in music, an interval contain- 
ing seven degrees, or twelve semitones, and 
wiiicli is the first of the consonances in the 
onler of generation. 

OCTOBER, in chronology, the tenth month 
of the Julian year, consisting of thirty-one 
days : it obtained *the name of October from 
its being the eighth month in the calendar 
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of Romulus. See the articles Month and 
Vbar. 

ODE, in poetry, a song, or o composit^ 
proper to be sung. Among the ancients, odes 
signified no more than songs; but with us 
tiiey are very different things. The ancient 
odes were generally composed in honour of 
their ^ods, as many of loose of Pindar and 
Horace. 

OESOPHAGUS, tlie gula, or gullet, is a 
membranaceous canal, reaching from the fauces 
to the stomach, and conveying into it the food 
taken in at the mouth. Its figure is somewhat 
like that of a funnel, and its upper part is 
culled by anatomists the pharynx. • 

OES'I’RUS, a genus of insects of tl»e order 
diptera : the generic character ia« antennm 
triarticulate, very short, siJ^k; face broad, 
depressed, vesicular ; mouth, a simpk orifice ; 
feelers two, biarticulute, sunk ; tad inflected. 
The genus oestrus or gad-fly is remarkable, 
like that of ichneumon, for the singular resi- 
dence of its larvas ; viz. beneath the skin, or 
in diflerent parts of the bodies^of quadrupeds. 

The principal European species is the oes- 
trus bovis, or ox-gadfly. This is about the size 
of a common bee, and is of a pale yellowish- 
brown colour, witJi the thorax marked by four 
longitudinal dusky streaks, and the abdomen 
by a black bar across the middle, the tip being 
covered with tawny or orange-coluurcu hairs ; 
the wings are pale brown, and unspotted. 

The female of this species, when ready to 
dc'posit her eggs, fastens on the back of a 
heiler or cow, and piercing the skin with (lie 
tube situated at ilie tip of the abdomen, de- 
posits an egg in the puncture ; she then pro- 
ceeds to another spot ut some distance from 
the former, repeating the name operation at 
intervals on many parts of the uiiimal's hack. 
This operation is not perfurmed without se- 
vere pain to tile iinimal on which it is prac- 
tisi'd ; and ft ia for tliis reason that cuttle arc 
observed to be seized with such violent hor- 
ror when apprehensive of the approaches of 
the female oestrus; flying with uncoiitrolnble 
rapidity, and endeavouring to I’seapc their 
tonnenbir by taking rerugo in the nearest 
pond ; it being obsei vcil that this insect rarely 
attacks cattle when standing in water. 

OFFENCE, is any act committed against 
any law. Ollenci's are either capital or not 
capital. Capital ollences are those for w hich 
an ollerider shall lose his iite ; not capital, 
where the ollender .may lose iiis lands and 
goods, be fined, or snn'er corporal punishiiicut, 
or both, but not loss of lile. 

OFFICE, is that function, hy virtue whereof 
a pfrsoii has some employment in the affairs 
of another. An oflice is a riglit to eicercise 
any public or private employment, ami to take 
the fees and einolnmenls tlierennto belonging, 
w’hetlier public as tliose of magistrates, or 
private as of bailitfs, reeeiiers, 

To offer inoiuY (o tmv' ollicer of state, to 
procure the reversion of an oflice in the gift of 
tlie crown, is a niisdemeniior at common law, 
and punishable hy information ; and even the 
attempt to induce him, under the influence of ii 
bribe, is criminal, though iie\er carried into 
execution. An instunce of which occurred 
under the administrulion of Mr. Addington, 
who jirosecuted a tiiiman for offering a suiii of 
money to him for a place in the custoiqs. 


Any contract to procure the nomiiu^on to 
an omce, not within the statute 6, Edward VI, 
is defective on the ground of fiublic policy; 
and the money agreed to be given is not re* 
covenible. • 

OFFICER, a person possessed of a post 
or oflice. The great officers of the crown„or 
state, are the Lord High Steward, the Lord 
High Chancellor, the Lord High Treasurer, 
the I^rd President of the Council, the Lord 
IH’ivy Seal, the Lord Chamberlain, the Lord 
High^ Constable, the Earl Marshal. 

Officers, Jield, are such as command a 
whole regiment, as the colonel, lieutenant- 
colonel, and unyor. 

Officers, ffeneraf, are those whose com- 
mand is not limited to a single company, troop, 
or regiment; but extends to a body of forces, 
composed of several regiments: such are the 
gAieral; lieutenant-general, major-generals, 
and brigadiers. 

Officeus, sirrff, are such as, in the king's 
presence, bear a white staff, or wand; and 
at other times, on their going abroad, have 
it carried before them by a footman, bare- 
headed; sueli are the Lord Steward, Lord 
Chamberlain, Lord Treasurer, &c. 

OFFICIAL, by the ancient law, signifies 
lyiii who is tlie minister of, or attendant upon, 
^ magistrate. In the canon law, it is especially 
taken for him to whom bishop generally 
commits the charge of his spiritual jurisdiction ; 
and in this sense there is one in every diocese 
called officiafts principiatisj wiiom the laws 
and statutes of this kingdom call chancellor. 
32 IF n. Vlir, 1.5. 

OFFING, or Offin, that part of tlie sea 
a good distance from sliore, where there is 
d( ep water, and no need of a pilot to conduct 
tlie ship. 

OFF SETS, are the young shoots that spring 
from the roots of plants ; which being care- 
fully separated, and planted in a proper soil, 
serve to propagate the species. 

OFr-si:TS, in surveying, are perpendiculars 
let full, and measuring from the stationary 
lines to the liedgi', fence, or extremity of an 
enclosure. 

OGEE, or O. G. n moulding, consisting of 
two incinliers, the one concave and the other 
coiiv'ex; or, of a roiiiul and a hollow, like anS. 

OIL. See CiiKnis’iRY. 

OILGAS. See Gas. 

OLEA, the olive-tree, a genus of the mo- 
nogynia order, in the diandriu class of plants ;• 
and in tlie natural iu«ie!iod ranking uiiuer the 
^14th order, sapieriae. The corolla is quadri- 
fid. with the segments nearly ovate. The fruit 
is a uionospertnoiM plum. There are seven 
species ; the most remarkable are : 

1. 'J’lie Kuropea, or common olive-tree, rises-**' 
with upright solid stems, branching iiiinicruuslv 
on every side, 20 or 30 feet high ; spear-sluipe J, 
slifl', opiiosite h aves, two or three inches long, 
and half an inch or more broad : and at the 
nxilias small clusters of white flowers, suc- 
ceeded by o\al fruit.* This species is the priii- 
ri'ial sort eiiltivated for its fruit ; the varieties 
of which are miinerous, varying in size, colour, 
and quality. It is a native of the sonthern 
parts of Europe, and is cultivated in great 
quantities in the soiilh of France, Italy, and 
Poitiigal, for the fruit to make the olive-oil. 

2, Tlie CnpeHsis, oi Cape box-leaved olive 
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^ 9. Oha odoratissima, the flower of which 
if by some said to give the fine flavour to the 
green tea ; hut Thiinberg attributes the flavour 
to the ceinellie seserqiie. 

<1 Oil of olives is an ingredient in the com- 
position of a great many balsams, ointments, 

f ilastersj mollifying ana relaxing liniments, 
t is of an emollient and solvent iiatiiro ; mi- 
tigates gripes of the colic, and the pains ac- 
companying dysentery; and is suiqiosed a 
good remedy when any person has ciiunced to 
swallow corrosive poisons. 

OLEIIANT GAS. A compound of one 

i )riiiio ol' carimn and one of hydrogen, to which 
! have given, says Dr. Dre, the name of 
CARBunETTEi) Hypeocen, to distinguish it 
from the gus resulting from one prime of car- 
bon and two of hydrogen, which 1 liav6 called 
sub'Carburetted hydrogen. 

OfiElC-ACtI), so called by Chevretfl, is an 
oily matter obtained from potass and hogs’- 
lard saponified. This substance, according to 
Mr. Brand, oolidifies at about 40^, forming 
compounds called olerttes. 

OfjIliANUM. A gum resin, the product 
of the Jiiniperus Lyria, Litm. brought from 
Turkey and the East Indies, usually in drops 
or tears. The best is of a yellowish- white 
colour, solid, hard, and brittle : wlien chewed 
for a little time, it renders the spittle white, 
and impresses ai|..iinpleasant bitterish taste; 
laid on burning coals, it yields an agreeable 
smell. 

OLIGARCHY, a form of government 
wherein the administration of aflairs is lodged 
in the hands of a few persons. See Govern- 
ment. 

OLIVE. SeeOrjSA. 

OLYMPIC Games, were solemn games, 
famous among the ancient Greeks, so called 
from Olympian Jupiter, to whom they were 
dedicated. 

OLIV'INR A siib-sperieo of prismatic 
chrysolite. Its colour is olive-green. It oc- 
curs ninssive and in roundish pieces. Rarely 
crystallized in imbedded rectangular four-sided 
prisms. Lustre shining. Cleavage im^rfect 
double. Fracture small grained uneven. Trans- 
lucent Less hard than chrysolite. Brittle. 
iSp. gr. 3,24. With borax it melts into a daik 
green bend. 

OLIjARIS LAPIS, or poislone, its con- 
stituents are, silica 39, magnesia Ifl, oxide of 
iron 10, carbonic acid 20, water 10. It occurs 
‘n thick beds in primitive slate. It is found 
abundantly on the shoi7\A of the lake Como in 
Lombardy. It is fashioned into culinary ves- ' 
spIs in Greenland. It is >« siib-specics of the 
rhombnidal mica of Prolessor Jameson. 

OMPITACITE, a mineral found in Carin- 
thia : it is of a pale leek-green colour. It is 
found massive, disseminated, and in narrow 
radiated concretions. It is a variety of augite. 

OMNIUM, a term in use among stock- 
brokers to express all the articles included in 
the ^ contract between government and the 
original snbscribers to loan. Thus if the 
subscriberBjfaccording to their agreement with 
government are to have for every hundred 
ponnds advanced q^ertain sum in 3 per cent 
coiisolsj a further sum in 4 per cents, and a 
proportion of the long annuities, the blank 
receipts which they receive for making the in- 
itabnentf on the several ai^icles, are, when 


disposed of, independent of each other, as the 
3 per cent, consols only, called scrip; but when 
the receipts are sold together ns originally re- 
ceived, they are usually called omnium. As 
the omninfii of every loan is the subject of 
extensive speculations, it generally is liable 
to considerable variations with respect to its 
enrrent price, sometimes selling at high 
premium, at other times at a discount, ac- 
cording to the circDinstances which take place 
between the agreement fur the loan and tlie day 
fixed for paying the last instalment 
ONION. See Allium. 

ONYX. See Chalcedony. 

OPAC-ITY, that property in bodies by 
which tliey are rendered impervious to the rays 
of light • 

.The cause of opacity in bodies does not con- 
sist, as Was formerly supposed, in the v/ant of 
rectilinear pores, pervious every way ; but 
either in the unequal density ol’ the parts, in 
the magnitude of the pores, or in their being 
tilled with a matter, by means of which tlie 
rays of light in their passage are arrested by 
innumerable refractions and reflections, become 
extinct, and are absorbed. 

OPAL, in mineralogy : this stone is found 
in many parts of Europe, especially in Ilun 
gary, in the Crapacks near the village of 
Czenni/ka. When first dug out of the earth 
it is soft, but it hardens and diminishes in 
bulk by exposure to the air. 'J'lie substance 
in which it is found is a ferruginous sand 
stone. 

According to Jameson there are seven 
kinds of opal, viz. — precious opal, common 
opal, lire opal, rnolher-of-pearl opal, semi- 
opal, Jasper opal, and wood opal. 

OPERA, a dramatic composition set to 
music, and sung on the stage, accompanied 
with musical instruments, and enrirheu w'ith 
magnificent dresses, machines, and other de- 
corations. 

OPEHA-fflasSf in optics, so called from its 
use in theatres, &c. ; it is sometimes called 
a ^ diagonal perspective*’ from its construc- 
tion. It ronsi.sts of a tube about four inches 
long, in each side of which there is a 'hole 
exactly against the middle of a plane mirror, 
which rellects the rays falling upon it, to 
the convex glass, through whicli tiiey are re- 
refracted to the concave eye-glass, whence 
tbey emerge parallel to the eye at Ihu hole in 
the tube. This instrument is not intended to 
magnify olijects more than about two or three 
times. The peculiar artifice is to view a per- 
on at a small dislanre, so that no one shall 
know who is observed : for the instniineiu 
jioints to a dilTcrent object from that which is 
viewf'd ; and as there is a hole on each .side, 
it is impossible, to know on which hand the 
object is situated, which you are looking at. 

OPHIDIUM, in iiutural history, a genus 
of fishes of the order Apodcs. Generic cha- 
racter: ihe head rather naked ; teeth in the 
jaws, palate, and throat; gill membrane se- 
ven-rayed ; body in the form of a sword. 
There are four species. We shall notice only 
O. barbaium, or the bearded ophidium : 
this is generally about eight inches long, and 
is a native of tne Adriatic and Mediterranean 
Seas. 

OPHTHALMIA, in medicine, an inflam- 
mation of (he membranes which invest the eye. 
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OPIUM, in chemistry anA medicine, an eonna 'Rie distance of the aim from (he 


inspissated frnmmy juice, which is obtained 
from the head of the ^ (mpaver somnifeniin/’ 
It is imported from Persia, Arabia, and other 
warm parts of Asia, in flat cakes covered 
with leaves to prevent their slicking together. 
It has a reddish brown colour, and strong 
peciilias smell; its taste at first is nauseous 
and bitter ; but this soon becomes acrid, and 
produces a slight warmth in the mouth. A 
peculiar substance has been detected in opium, 
to which it is supposed the properties it pos> 
sesses of producing sleep arc owing. On 
aocount of this property ^is substance has 
received the name ot narcotic muttera It is 
obtained from the milky juices of some plants, 
as those of the poppy, lettuce, and some others. 

OPOBALSAMUM, or 6^ of Gilead, a 
resin obtained from tiie am^ris Giteadensis, a 
tree which grows in Arabia, especially near 
Mecca. It is s(> much valued by tlie Turks, 
that it is rarely imported into Europe. 

The true balsam is of a pale yellowish co- 
lour, clear and transparent, etboui the consis- 
tence of Venice turpentine, of a strong, pene- 
trating, agreeable, aromatic smell, and a slightly 
bitterish purgent taste. liy age it becomes yel- 
lower, browner, and thicker, losing by degrees, 
like volatile oils, some of its finer and more 
subtile parts. 

OPODELDOC. A solution of soap in al- 
cohol, with the additiou of camphor and vola- 
tile oils. It is used externally against rhii- 
nialic pains, sprains, bruises, and other like 
complaints. 

OPOPANAX. A concrete gummy resin- 
ous juice, obtained from the roots of an uiribel- 
liffToiis plant, the pastinaca opopnnax, Linn. 
which grows spontaneously in the warmer 
countries, and bears the cold of this. 

OP'rreS. This word isderived from the Greek 
term ojrTo^cta/, I st>p, and is used to denote 
that branch of natural philoNophy which treats 
of (he nature and properties oi light, aud of the 
changes which it undergoes either in its di- 
rection when transmitted through bodies, either 
natural or artificial, — when reflected from their 
surfaces, or when passing by them at a small 
distance. 

Definitions. 

1. Light is a substance, the particles of 
which are extremely small, and these by strik- 
ing on our visual organs, give us the sensation 
ol seeing. 

2. The particles of light are emitted from 
whut arc called luminous bodies, such us the 
sun, ^ fire, a torch, or candle, &c. &c. It is 
reflected or sent back by what are tcriiied 
opaque bodies, or those which have no power 
of aliordiiig light in theiiiseh es. 

3. Light, whether emitted or reflected, al- 
ways moves in straight or direct lines, as may 
easily be proved by looking into a bent tube, 
which evidently obstructs the progress of the 
light in direct lines. 

4. By a ray of light, is usually meant the 

least narticlc of light that can be either inter- 
eepfea or separated from the rest. A beam 
of light is generally used to ex|jress some- 
thing of an aggregate or mass of light greater 
than u single ray. * 

5. Parallel rays are such as proceed equally 
distant from each otlier through their, whole 


ehrth is so immense, that rays proceeding, 
from the body of tliat lumlnanpare generally 
regarded as parallel. 

6. Converging^ rays are such as, proceed-* 
ing from any body, approach nearer and nearer 
to each other, and tend to unite in a pomt. 
The form of rays thus tending te an union, ^ii 
a single point has been compared to that of 
a caudle-extingiiisher ; it is in fact a perfect 
cone. 

7. Diverging rays are those which, proceed- 
ing from a point continue to recede from 
each other, and exliihit the forui of an invert- 
ed cone. 

8. A small object, or a small single point of 
an object, from which rays of light diverge, or 
indeed proceed in any direction, is sometimes 
called the radiant, or radiant point. 

% Arty parcel of rays, diverging from a 
point, consulered as separate from the rest, is 
called a pencil of rays. 

10. The focus of rays is that point to which 
converging rays tend, and in which they unite 
and intersect, or cross each other. It may be 
considered as tlie apex or point of the cone ; 
and it is called the focus (or fire-placch be- 
cause it is the point at which burning-glasses 
l^yrii most intensely. 

11. The virtual or imaginary focus is that 
supposed point behind a . mirror or looking 
glass, where the rays woiud have naturally 
united, had tliey not been intercepted by the 
mirror. 

12. Plane mirrors or specuhims are (jiose 
reflecting bodies, the surmccs of which arc 
perfectly plain or eaen, such as our common 
looking-glasses. Convex and concave mir- 
rors are those the surfaces of which are curved. 

, 13. An incident ray is that which comes 
from any body to the reflecting surface ; tlie 
reflecting ray is that which is sent back or re- 
flected. 

14. The angle of incidence is the angle which 
is formed hy the line which the incident ray 
describes in its progress, and a line drawn 
perpendicularly to the reflecting surface : and 
the angle of reflection is tlie angle i'urmed by 
the same perpendicular and reflected rny. The 
angle coinpreheuded between the incident ray 
and the perpendicular, is the angle of incidence ; 
and that between (he refracted ray and (he 
perpendicular, is (lie angle of refraction. 

15. By a mediiiiii opticians ineau any thing 
which is transparent, such :\s void space, air, « 
water, or glass, througlM< Inch consequently the 
rays of light can pass in straight lines. 

IG. The refrac'iion of the rays of light is 
tlieir being bmit, or attracted out of their 
course, in passing obliquely from one medium 
to another of a diilerent density, and which 
causes objects to appear broken or distorted, 
when part of tliem is seen in u diflereut me* 
dinm. 

17. A lens, is glass ground into such a form 
as to collect or disperse the rays of light 
which pass through These, are of difler . 
ent shapes, and from llience recei\e diflereiii 
names. A piano convex has one side flat, 
and the other convex, as A (ijlnteXXXVm, 
flg. 1.) A plano-concave is flat on one side, 
and concave on the other, as B. A double 
convex, is convex on botli sides as C. A dou- 
ble concave, is concave on both sides, as I>* 
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A meniscns, is convex on one side and con- 
cave on the other, as E. A line passinp 
through the centre of a lens, as FG, is called 
its aiis, 

* 18. Vision is performed by a contrivance 

of tliis’kind. The crystalline humour, which 
i^seated in the fore-part of the human eye, 
immediately beliind the pupil, is a perfect conr 
vex lens. 

19.’ The map:nitude of the image painted on 
the retina will also depend on the greatness or 
ohtiiseness of the angle under which the pencil 
of rays proceeding from the extreme points#f 
the olyeft enters the eye. 

29. The prism used by opticians is a trian- 
gular piece of fine glass, which has the power 
of separating the rays of light. 

Of Refraction, 

If the rays of light, after passing through a 
medium, enter another of a dilVerent density 
perpendicular to its surface, they proceed 
through this medium in the same direction as 
before. Thus the ray O P, fig. 2, proceeds 
to K, in the same direction. But if they enter 
obliquely to the surface of a medium, cither 
denser or rarer than what they moved in be- 
fore, they are made to change their direction 
in passing through that niediuin. If the 14 ^- 
diiim which they enter be denser, they move 
through it in a <i|lrection nearer to the perpen- 
dicular drawn to its surface. Thus A C, upon 
entering the denser medium H (i K instead of 
proceeding in the same direction A L is bent 
intorthe direction C which makes a less an- 
gle with the perpendicular O P. On Ihe con- 
trary, when light pass(‘.sW)ut of a denser into 
a rarer medium, it moves in a direction farther 
' from the perpendicular. Thus, ii‘ S C were a 
ray of light which had passed through the 
dense medium H G K, on arriving at the rarer 
medium it would move in the direction C A, 
which makes a greater angle with the perpendi- 
cular. This refractiop is greater or less, that is, 
the rays are more or less bent or turned aside 
from their course, as the secomi medium 
through which they pass is more or less dense 
tlian the first 

Upon a smooth board, about the centre C, 
describe a circle H O K P ; draw two dinmc • 
ters of the circle, O P, II K, perpendicular 
to each other; draw ADM perpendicular to 
0 P ; cut off D T and C I equal to three- 
fourths D A ; through T I, draw T I S, cutting 
the circumference in S ; N S drawn from S 
perpeudicnlurly iipori*‘0 P, will be equal to 
1 ) T, or three-fourths of D A. Then if pins 
be stuck perpendicularly at A, C,and S, and the 
board be dipped in the as far us the line 
H K, the pm at S will appear in the same line 
with the pins at A and C. This shews, that 
the ray which comes from the pin S is so re- 
fracted At C, as to come to the eye along the 
line C A ; whence the sine of incidence A D 
is to the sine of refraction N S, as 4 to 3. If 
other pins were, fixed along C S, they would 
oil appear in A 0 produted ; which siiows that 
the rays are bent at ihe surface only.^ The same 
may be shewn, at different inclinations of the 
incident ray, by means of a moveable rod tam- 
ing niMjn the centre 0 ;i^which always keep the 
ratio of the sines A D, N S, as 4 to 3. Also 
rcthe sun’s shadow, couciding with A C, may be 
stfcbovvn to be refracted in the same manner 


The image L, of a small object 8 , placed un- 
der vvatcM' is one-fourth nearer the surface 
tCian the object, ^ And hence the bottom of a 
imnd, river, &c. is one-third deeper than it ap- 
pears to ft spectator. 

To prove the refraction of light in a diifttrent 
way, take an upright empty vessel into a dark 
room ; make a small hole in the window-shut- 
ter, so that a beam of light may fall upon the 
bottom at a, fig. 3, where you may make a 
mark. Then fill the bason with water, without 
moving it out of its place, and you will see 
that the ray, instead of falling upon a, will 
^11 at 6. If a pilke of looking-glass he laid 
in the Clottom of Ine vessel, the light will he 
reflected from it, and will be observed to suffer 
the same* refraction asin comipgin; onl) in a 
contraiy direction. If (lie water be made a 
little muddy, by putting into it a few drops of 
milk, and if the room be filled with dust, the 
rays will be rendered mnch more visible. 

On the subject of d6u6/e refractioHy some 
remarks will be found under the article Po- 
larization of lArjJU, to which the reader is 
relbrrcd. 

On Reflexion, 

When a ray of light falls upon any body, it 
is reflected, so that the angle of iiicidencp is 
equal to the angle of reflection ; and this ic the 
fiindamental fact upon which all ihe projx'rties 
of mirrors depend. Let a ray of light, passing 
through a small hole into a dark room, be re- 
flected from a plane mirror, at ecpial dislances 
from the point of reflection, the incident, and 
the reflected ray, will be at the same height 
from the surface. 

Again, if from a centre, C, with the radius, 
CA, the circle, AMP, be described, the arc, 
AO, will be found equal, to the arc, OM, 
therefore the angle of incidence is equal to the 
angle of reflection. The same is found to hold 
in all cases when the rays are reflected at a 
curved surface, whether it be convex or con- 
cave. The rays which proceed from any re- 
mote terrestrial object, are nearly parallel nt 
the mirror; not strictly so, but come diverging 
to it in separate pencils, or, as it were, bun- 
dles of rays, from each point of the side of the 
object next the mirror; therefore they will not 
he converged to a point at tlie distance of half 
the radius of the mirror’s concavity from its 
reflecting surface, but in separate points ul a 
little greater distance from the mirror. And 
the nearer the object is to the mirror, the fur- 
ther these points will be from it ; and an in- 
verted image of the object will be formed in 
the 111 , vvhicn will seem to hang pendent in the 
air ; and will be seen by an eye placed beyond 
it (with regard (0 the mirror,) in all respects 
like tlie object, and as distinct as the object 
itself. ^ 

If a man place hiniself directly before a 
large concave mirror, but further from it than 
its centre of concavity, he vvill see an inverted 
image of himself in the air, between him and 
the mirror, of a less size than himself. And 
if he bold out his hand towards the mirror, the 
hand of the image will come out towards his 
hand, and coincide with it, of an equal bulk, 
when his hand is in the centre of concavity ; 
and he will imngkie he may shake hands with 
his imaj^e. If he reach bis band^ further, the 
hand qf the image vvill pass by his hand, and 
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rone between it and fife body; and if he move 
hill hand towards either side, the hand of tl^e 
image will move towards the other; so that 
whatever way the object n^ves, the jmage will 
move the contrary way. A by-Htander will 
see nothing of the image, because none of th<f 
reflected rays that fonn it enter his eyes. 

The images formed by convex specula are 
in positions similar to those of their objects ; 
and those also formed by concave specula, 
when the object is between tlie siirflice and 
tlie principal^ focns : in these cases the image 
is only imaginary, as the reflected rays never 
come to the foci from wlwnre they ^eein to 
diverge. In all other cases of reflexion from 
concave specula, the images are in^ positions 
contrary to those of iheir objects, and these 
images are real, for fne rays after re^xion do 
come to tlicir respective foci. 

Of Colours, 

The origin of colours is owing to the com- 
position which takes place in tjie rays of light, 
each heterogeneous ray consisting of inniiinci- 
able rays of ditferent colours; this is evident 
from the separation tliat ensues in the well- 
known experiment of the prism. A ray being 
let into a darkened room, fig. 4, through a 
small round aperture z, and falling on a tri- 
angular glass prism, x, is by the refraction of 
the prism considerably dilated, and will exhi- 
bit on the opposite wall an oblong image, ah, 
called a sped rum, variously coloured, the ex- 
tremities of which are bounded by semiclrrlt's, 
and the sides are rectilinear. The colours arc 
commonly divided into seven, which, however, 
have various shades, grndinlly intermixing at 
their juncture. I'lieir order, bi^iiitiiiig from 
the side of the refracting angle of the prism, is 
red, orange, yellow; green, blue, purple, violet 

The obvious ronclusion from this experiment 
is, that tlie several component parts of solar 
light have different degrees of refrangibility, 
and that each subsequent ray in the order 
above mentioned is more refrangible than the 
preceding. 

As a circular image would be depicted by 
the solar ray nnrefraefed by the prism, so each 
ray that suffers no dilntafion by the prism, 
would mark out a circular image. Hence, it 
appears, that the spectrum is composed of in- 
numerable circles of different colours. The 
mixture, therefore, ^ is proportionable to the 
number of circles mixed together ; but all such 
circles are mixed together, whose centres lie 
between those of two contingent circles, con> 
sequenily the mixture is proportionable to the 
intevvnl of those centres, i. e, to the breadth of 
the Bjx'ctrnm. If,* therefore, the breadth can 
be^ diminished, retaining the length of the rec- 
tilinear sides, the mixture will be lessened 
proimrtionably, and this is done by the follow- 
ing process. 

At a consiflerable distance from the hole z, 

{ dace n double convex lens, fig. 5, whose focal 
ength is equal to half tliut distance, and place 
the prism .r behind (he lens j at a distance be- 
hind the lens, equal to the distance of the lens 
from the hole, will he formed a spectrum, the 
leiu^h of whose rectilinear sides is the same as 
before, but its breadth muph less ; for the un- 
diininished breadth was equal to a line sub- 
tending, at tlie distance of tlie specti'um from 
the hole, an angle equal to the appaftnt dia- 


meter of the sun, together with a line eqnai 
to the diameter of the hole ; but the redneed 
breadth is equal to the diamet)^ of the hole 
only. The image of the hole formed by the 
lens, at the distance of double its focal length,* 
is equal to the hole; therefore, its several 
images in the diflerent kinds of rays are eqflal 
to the same, t. e. the breadth of the reduced 
spectrum is equal to the diameter of tlie hole 
A prism placed in an horizontal position 
would prqiect the ray into an oblong form 
^ply anotiier horizontal prism, similar to (he 
ilm'nier, to receive the refracted light emerging 
from tlie first ; and having its refracted angle 
turned (he contrary way froni that of the for- 
mer, the light, after passing throngh both 

t )risriis,.wi11 assume a eiiviitar form, as if it 
lad not been at all refracted. 

df the light emerging from the first prism 
be If reived by a second, whoso axis is perpen- 
dicular to that of the former, it will be refracted 
by this transverse prism into a position inclined 
to the former, the red extremity being least, 
and the violet most removed from its former 
position ; but it will not be at all altered in 
breadth. 

Close to the prism A, fig. 6, place a per- 
forated board ab, and lot the retracted light, 
^hviiig passed through the small hole, be re- 
ceived on a second board cd, parallel to the 
first, and |*rforated in liWi'' manner: behind 
that hole in the second board, place a prism, 
with its refracting angle downward ; turn the 
first prism slowly uboiit its axis, and (he light 
will move up and down (he second bllard 
let the colours be transmitted successively, 
and mark the places of the ditferent coloured 
rays on the wail after their refraction by the 
second prism, the red will appear lowest, the 
violet highest, the rest in tiie intermediate 
places in order. Here, then, the light being 
very much simplified, and the incidences of all 
the rays on the second pris^i exactly the same ; 
the red was least refracted, the viojet most, &c. 

I’he permanency of these original colours 
appears from hence, that they suifer no man- 
ner of change by any number of refractions, as 
is evident from the last mentioned experi- 
ment ; nor yet bv reflexion ; for if any coloured 
body be placed in simplified homogeneous 
light, it will always appear of the same colour 
of tlie light ill which it is placed, whether that 
diifer from the colour of the body or not: 
e. ff. if ultramarine and vermilion be placei^ 
in red light, both will^'ppcar red ; in a green 
light, green ; in a blue light, blue, &c. It is, 
however, to be allowed, that a body appears 
brighter when in a light of its own colour than 
in another; and from this we see that the co- 
lours of natiH^l bodies arise from an aptitude 
in them to reflect some rays more copiously 
and strongly than others ; hut lest this plieii(>^ 
menon should produce a doubt of the con- 
stancy of the primary colours, it is proper to 
assign the reason ot it, which is tliis: iliaU,« 
when jplnced in its, own coloured ligiit, the 
body reflects the rays of the predominant 
colour more strongly than any of those inter- 
mixed with it ; therefore Ute proportion of the 
rays of the predominant colour to fhose of the 
others, in the reflected ligiit, will be greater 
foan in the incident light ; but when the body 
is placed in a light of a diflerent colour from 
its own, for a similar reason the contrary eflect 
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follow; i. 0 L the proportion of the mdo- mediately behind the of the corneA* the 
minant coloar to the others will be less in part II of the ch oroims, visible behind the 
the reflected than in the incident light, and ca.'nea, is flat; it is called the iiis, or nvea^ 
therefore as its splendor would be greater in and is dilferently coloured in diifereut per- 
tiie former case, and would be less in the lat^ sons. Tbo retina is tlie inmost coat; it extends 
ter than if all the'rd^s were equally reflected, round the eye till it meets the ciliary ligaments, 
the- splendour of the predominant colour will QQ, membranes proceeding from the choroides 
be much greater in the former case than in the and attached to the capsula or filament which 
latter. Incloses tlie crystalline humour, R. The crystal- 

White is compounded of all the primary line is the most dense of the three humours, 
colours mixed in their due proportions ; for and is in the shape of a double convex lens, 
if a solar ray be separated by tfie prism into whose fore part has the less curvature ; the ca- 
its component parts, and at a proper distanqi^ vity between the cornea and thu crystalline is 
a lens be so placed as to collect the diverging occupied by the ac^mpous humour, which has ra- 
coloured rays again into a focus, paper ther the least density of the three, agid the space 
placed perpendicularly to the rays in this between the bottom of the eye and the crystal- 
point will exhibit whiteness. line is fille^l by the vitreous humour V. 

Tho following is ' a very pleasing and satU- ^ Objects presented to* the eye have their 
factory metliod of illustrating this fact. ^ images pl&inted on the back |>art of the retina, the 
^ Draw two concentric circles, fig. 7, on a rays of the incident pencils converging to their 
piece of stiff card-paper; from the centre draw proper foci there by the refraction of the dif- 
thc lines A B C D E F O, to the circumference fereiit humours : and for this office they are ad- 
of the outer circle, making them at the distance mirnbly adapted ; for as the distance between 
from each other in degrees us expressed in the the back and fibnt of the eye is very small, 
figure. Then between the two circles paint and the rays of each of the pencils that form 
the ^ace A G red, inclining to orange near the image fall paralld, or else diverging on the 
G ; G P orange, inclining to yellow near F ; eye, a strong reijuctiye power is necessary for 
FB yellow, inclining to green nearE; ED bringing them to their u>ci at the retina ; but 
green, inclining to blue near D ; D.C blue, each of the humours, by its peculiar form and 
inclining to indigo near C; CB indigo, inclin- density, contributes to cause a convergence of 
ing to violet near and BA violit, inclining the rays: the aqueous from its convex form ; 
to a soH: red near A. the crystalline by its double convexityand greater 

^ Let all that part of the card within the inner density than the aqueous ; and the vitreous by 
circle be painted black. If now nn ^xis be a less density than the crystalline joined to its 
passed through the centre of the card, and the concave form. 

card made to revolve very rapidly upon it, the The structure of the eye is in general adapted 
whole of the colours will appear so blended to the reception of parallel rays, but as the 
together as to present the appearance of a distances ol visible objects are various, so the. 
white ring, inclining a little to grey. Any of eye has powers of accommodating itself to rays 
these colours may be made by mixing together proceeding from diflerent distances by altering 
tlie two contiguous prismatic colours. the distances of the crys^lline from the retina. 

Though seven diflerent colours are distin- which is done by tlie action of the ciliary liga- 
giiishable in the prismatic spectrum, yet, upon ments. 

examining the matter with more accuracy, we Defective sight arises from an incapacity of 
shall see Uiat there are, in fact, only three ori- altering the position of the crystalline within the 
ginul colours, red, blue, and yellow; for the usual limits. 1. When it cannot be brought 
orange being situated between the red and close enough to the cornea, near olyects appear 
yellow, is only the mixture of these two : the indistinct ; to this defect people in years are 
green, in like manner, arises from the blue and generally subject. 2.^ Where the crystalline 
yellow; and tlie violet from the blue and red. cannot be drawn sufficiently near to the retina. 
As the colour of H body, therefore, proceeds rempte objects appear indistinct: this is the 
from a certain combination of the prima^ rays dei'ect under which short-sighted people la- 
which it reflects, (he combination of rays hour. In each of these cases the images of the 
flowing from any point of an object will, when diflerent points in the object would be difliised 
collected by a glass, exhibit the same com- over small circles on the retina ; and so being 
pound colour in the corfbspoiiding point of the intermixed and confounded with each other, 
image. Hence pppears the reason why the would there form a very confused picture of the 
images formed by glasses have the colours of object ; for in the former case, fig. 5, the image 
the object which they represent. of any point would be formed behind the re- 

. tina, as the refraction of the eye is not suffi- 
ce rtston, ciently strong to bring the rays (diverging so 

The eye is nearly of a spherical shape, and much os they do in proceeding trom^ a near 
is cdmpoijed of three different substances, call- point) to a focus at the letina. This defect 
ed, 1. The nuneons, P, fig. 8. 2. The crystalline, will uierefore be remedied by n convex glass 
R; and 3, the vitreous humours, V, enclosed which makes the , point whence the rays 
by tliree principal coats, which are formed by how proceed more distant tlian the object : 
the. expaosina of tlie dilU/hent component parla therefore the rays falling on the eye will now 
of the optic nerve, viz, the sclerotica, S fiL diverge less tiian before, or else be parallel, 

2. The chonfides, D D ; and 3. The retina, IT. and will of course be brought to a nearer focus, 
Tim sclerotica is- outer^st; it is very strong, viz. at the retina. 

and the fore part’, whicn is transuarent,*^lBd In the latter case, the image is formed be* 
somewhat .. prominent, is called tne cornea, fore the retina, fi^. 6, because the fvfractive 
C. The choroides is next in order, and has a power of the eye is too great to permit rays so 
cinmlar perforation, P, called' the pupil, tm- little diverging (as they -do in proceeding 
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rrom a distant point) to^each the retina beRire 
they are collected into a focus ; in this case the 
delect is supplied by a concave i^ass, which 
makes tlie point whence the rays diverge, nearer 
than tfie Coject : consequently, the rays fallinif 
on the eye will now diverge more than before, 
80 as when refracted throng the humours not 
to come sto their focus before they reach the 
retina. Therefore spectacles are constnicted 
concave for short -sighted, and convex for long- 
sighted people. 

Of Optical Instrumenta, 

^ From what has- been stated concerning vi- 
sion, the principle of the single tnicAscope 
will be easily understood. Since the eye can- 
not have a distinct preception of arty boject at 
u nearer dis^ce than six or eight inches, and 
since there are many objects which at tflat dis- 
tance must be wholly imperceptible, or at best 
appear as points, an instrument which can 
render them visible, is a very desirable attain- 
ment 

The most powerful single microscopes are 
very small globules of glass, which any curi- 
ous person may make for himself by melting 
tlie ends of fine threads^ of glass iti the flame 
of a candle ; or by taking a little fine pow- 
dered glass on the point of a very small 
needle, and melting it info a globule in that 
way. It was with such microscopes as these 
that Lewenhoeck made all his wonderful dis- 
cuyeries. most of which are deposited in the 
British Museum. 

The double or compound microscope dif- 
fers from the preceding in this respect, that it 
consists of at least two lenses, by one of which 
un image is formed within the tube of the 
microscope ; and this image is viewed through 
the eye-glass, instead s)f the object itself as in 
the single microscope. In this respect the 
principle is analogous to that of the telescope, 
only that, as the latter is intended to view 
distant objects, tlie object-lens, is of a long 
forim, and consequently of a moderate mag- 
nifying power, and the eye-glass of a short 
focus, which magnifies considerably the image 
made by tlie object-lens. Whereas the micro- 
scope being intended only for minute objects, 
the objcct-lens is consequently of a short 
focus, and the eye-glass in this case is not of 
so high a magnifying power. 

A single figure will serve to explain the 
principles on which all these instruments are 
constructed. Suppose therefore L N, fig. 9, 
to be the object-lens, and FO to be the eye-^ 
glass. The ^ object O B is placed a little ^ 

beyoiic^the principal focus of L K. The cones 
or pencils of rays then proceeding from die 
different points of the object, are by the lens 
made to coiivei^ge to their respective foci, 
and form an inverted iihage of the ol\ject at 
P Q. This image is seen through the eye- 
glass F O, and the rays of each pencil will 

B Fuceedin a parallel diraction to the pupil of 
ie eye. 

The solar iriicAiscoph is a kind of camera 
obsciira, which, in a darkened chamber, 
iJirows the image on a wall of screen. It 
consists of two lenses fixed opposite a hole 
in a board or window-shutter; one, which 
condenses the light of the suit upon the ob- 
ject (which is placed between them), and 
the other which forms the image. These is 


also a plaili. reflector placed withon^ moved 
by a wheel and pinion, which may be so regu- 
lated as to throw the suns's rays opdlF the outer 
lens. Mr* Adam's most insenioits invention, 
the lacerpal microscope, isaliio to be cotisideN^ 
ed as a kind of camera obsenra ; only the liglit 
in this latter case proceeds from a lamp, m- 
stead of from the son, which renders it con- 
venient to be used in all times. Bat for a de- 
scription of this elegant and most amusing instru- . 
ment,we-must refer to his Microscimical Essays. 

From what has been said on the nature of 
tbtb compound microscope, the principle of 
the telescope may be easily understood: Tele- 
scopes are, however, of two kinds : the one 
deprading on the principle of refraction, and 
called the dioptric-telescope ; the other on the 
principle'of reflexion, and therefore termed the 
renting telescope. 

Toe parts essential to a diwtric-telescope 
are, the two lenses A D and E Y, fig. 10. As 
in the compound microscope, A D is the ob- 
ject-glass, and £ Y is the eye-glass ; and these 
glasses are so combined in the tube, (hat (he 
fo^s F of the one is exactly coincident with 
the focus of the other. 

Let O B then represent a very distant ob- 
ject, from every point of which pencils of 
ra^’s will proceed so little diverging to the 
object-lens A D, that they may be considered 
as nearly parallel ; 1 M will jiiien be tlie image 
which would be formed on a screen by tlie 
action of the lens A D. For supposing OA 
and B D |wo pencils of rays proceeding from 
the extreme points of the object, they Krill 
unite in the focal point F, and intersect each 
other. But the point F is also the focus of 
the eye-glass Ex ; and therefore the pencil 
of rays, instead of going on to diverge, will 
pass through it in nearly a parallel direction, 
so as to cause distinct vision. It is then plain 
that, as in the compound microscope, it is the 
image which is here contemplated ; and this 
will account for the common sensation when 
people say the object is brought nearer by a 
telescope. For the rays, which after crossing 
proceed in a divergent state, fall upon the lens 
EY, as if they proceeded from a real object 
situated at F. All that is ellected by a tele- 
scope ^en is, to form such an image of a dis- 
tant object, by means of the object-lens, and 
then to give the eye such assistance as is neces- 
sary for viewing that image as near as possible 
BO that the angle it shall subtend at the eye 
shall be very large compared with the angle 
which the object itself (tonld subtend in' Die 
same situation.. This is effected by means of 
the eye-glass which refracts the pencils of 
rays, so that they may be brought to their seve- 
ral foci by the humours of the eye, as has been 
described. To explain clearly^ however, the 
reason why it appears magnified, we must 
again have recourse to the figure. O B being 
at a great distance, the length of the telescope 
is inconsiderable with respect to it Supposing; 
therefore, the eye viewed it from the centre 
of the objec^lass C, k would see it under 
the anide O Cf B : let O C and B C then be 
produced to the ibens of the glass, they will 
then li|^the image I M formed in the focus 
ff theiPwo parallel rays are supposed to pro. 
ceed to the eye-glass £ Y, they will he con- 
verged to its focus H, and the eye will see 
the image under the angle E kl Y. The a(>- 
2 0 
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parent mngnitnde of llie object seen by the tli at if nii»> be removed further from llio |;^at 
naked eye is, therefore, to that of the linage mirror, or nearer to it by means ut a long screw 
wliich is seen through tlie telescope, ns the <n the inside of (he tube, keeping its mis still 
magnitude of the angle OC B, or I C M. to in Ihe same line Pm » with that of the great 
•* that of E H Y, or lO M. Now the angle I G IM one. Wnv, since in viewing a very remote 
is to I C M as C F to F G ; that is, as the focal object, we can scarcely see a point of it bnt 
Ibngthof the object-glass to that ot'ilif eye^ghtsa. what is, at least, as broad as the great mirror. 
The magnifying power of these glasses vve may consider the rays of eaijli pencil., 
may be augmented to a considerable degree, which How from every fioint of the object, to 
because the focal length of the ohject-ghis.s, be parallel to each other, and to cover the 
with respect to that of the eye-glass, may be whole reflecting surface 1) U V F. But to 
greatly increased. This, however, would re- avoid confusion in the figure, we shall onlv 
quire a tube of immense length ; because.):an draw two rays of a pencil flowing from each 
eye-glass of a very short focus would cause extremity of the object into the great tube ; 
.such a dispersion of the rays of light, parti- and trace tlieir progress through all their re- 
cnlarly towards the edges of (he glass, that flections and refractions to the eye / at (he 
the view would be intercepted by the prismatic end of tiie small tube / f, which is joined to the 
colours. great one. 

Another manifest defect in these telescopes Lebns (hen suppose the object AB to be at 
is, that the image appears inverted; uiis, such a distance, that the rays C may flow 
however, is of no consequence with respect from its upper extremity A, and the rays E 
to the heavenly bodies; and on this ucconnt from its lower extremity B ; then the rays G 
it is still used as an astronomical telescope, falling i>arallel upon the great niin’or at D, 
One of almost a similar construction is also will be thence reflected converging in the 

used on board of ships ns a night-glass/* to direction D G : and by crossing at I in the 

discover rocks in the ocean, or an enemy’s principal focus in the mirror, they will form 
fleet. Notwithstanding the inconvenience of the lower extremity of the inverted iinage 
exhibiting the objects inverted, more glasses I K, similar to the upper extremity A of the 
thiin two cannot be employed from the pan- object A B ; and passing on to the concave 

city of light ; und habit soon enables the per- mirror L (whose focus is at n), they will fall 

sons who use tW'^m to discern objects with tul- upon it at o, and be thence reflected, con- 
erable distinctness. v'vrging in tlie direction g N. because g nt is 

The brightness of the ap|>earanre throiigli Inn^r than g n : and passing through the Iiolo 
any of tliese telescopes or microscopes, dc- P in the large mirror, they would meet some- 
pefids chiefly on the aperture of the object- where about r, and form the ,npi)er exfre- 
glasa. For if the whole of that glass was inity a of the erect image ah, similar to the 
covered except a small aperture in (he mid- upper extremity A of the object AB. 
die, (he magnitude of the image would not Hut by passing through the piano convex - 

be altered ; but fewer rays of every pencil glass R in their way, they form that extremity 
being admitted, the object would appear ob- of the image at a. In the same manner the 
scure. In few words, the apparent distinct- rays E, which come from the bottoni of ihe ob- 
ness or confusion of any object, viewed ject A B, and fall parallel upon tlie great mirror 
through glasses, depends on the mutual incli- at F, are thence reflected, converging to its 
iiation.'iofthe rays in any one pencil to each other, focus; where they form the upper cxtreinify 
wheuthey fall on the eye: the apparent magnitude 1 of the inverted image IK, similar to the 
depends upon the inclination of the rays of lower extremity B ot the object A B: and 
diOerent pen ils to each other; the apparent thence passing on to the small ir.irror L, and 
situation depends upon the real situation of falling upon it at //, they are thence reflected 
(he extreme pencils ; and tiic apparent bright- in the converging state A O ; and going on 
ness or obscurity depends on the quantity of through the hole P of the great mirror, they 
.rays in each peued. The well-known propery would meet somewhere about and form 
in concave specuiums, of causing the pencils jf there the lower extremitv A ot the erect 
rays to converge to their foci, and tliere forui- image a b, similar to the lower extremity B 
ing an image of an object that may be opposed of the object A D ; but by passing through 
to them, gave rise to the reflecting telescope, the convex glass R in (heir way, they iiier t 
In this the eflect is pMicisely the same as that and cross sooner, as at where that point of 
produced by the dioptric telescope ; only that the erect image is formed. I'he like being 
in the one case it is Produced by reflected, and understood of all tiiose rays which flow from 
in the other by refracted, light. Reflecting the intermediate points of the object between 
telescopes are made in various forms ; and A and B, and enter the tube T T, all the in- 
tliose principally in ii.se in this country are termediate uoints of the image between a and 
distinguished by the namr.s of their respective b will be fonned ; and the rays, passing on 
iovenlors, and are called the Newtonian, Gre- from tlie image through the eye-gluss S, and 

S orian, and Herschelian telescopes, l^ie re- through a small hole e in the end of the lesser 
ecting telescope on the Gregorian principle, tiilie t /, they enter the eye f, which sees the 
which is the most common, as it is found to iinage ab (by means of the eye-gloss) under 
be the most convenieet, is constructed in the the large angle ced, and magnitied in length 
following manner : — At the bottom of the great under tliat angle from e to at 
tube, plate XXXIX, fig. 1 , T T T T, is placed In the best reflecting telescopes, (he focus 
a large concave mirror I) U VF, whose princi- of tlie small mirror is never coincident with 
pal focus is at M-^aand in the middl^gif this the focus m of the great one, where the first 
mirror is a round hole P, opposite to wnicli is image I K is fpnned, but a little beyond it 
placed the small mirror L, concave toward the (with respect to the eye) as at «; the conse- 
' great one ; and so fixed to a strong wire M qnence of which is, that the rays of the pen- 
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cHa will not be parallel afjler reflection from 
the Hmiill mirror, but coDverffe so as to meet 
in points about 9 , e, r : where they woulfl 
form a larfrer upright image than ab^ if the 
glass R was not in their way, ami Ais image 
might be viewed by means of a single eye- 
glass pro^ierly placed between the image and 
(he eyet but (hen (he Held of view would be 
less, and consequently not so pleasant; for 
that reason the glass R is still retained, to 
enlaige the scope or Area of the field. 

To find the niagni lying power of tliis te- 
lescope, multiply the focal distance of the 
great mirror by the distance of the small 
mirror from the image next the e/^, and 
multiply the focal distance of the small mir- 
ror by the focal distance of the efe-glass ; 
then divide (he product of the former multi- 
plication hy that uf the latter, and tile quo- 
tient will express the magnifying power, 'fhe 
dillerence between the Ke\^tonian ond Gre- 
gorian telescope is, that in the former the 
spectator looks in at the side through an aper- 
ture upon a plane mirror, Vhich the rays 
reflected from the concave mirror are reflect- 
ed to the eve-glass ; whereas in the latter the 
reader will see that he looks throimh the com- 
mon eye-giass, wliiclv is in geiierafmore con- 
venient. 

The immensely powerful telescopes of Dr. 
fjerschel are of a still diflerent construction. 
This assiduous astronomer has made several 
specula, which are so perfect as to bear a mag- 
nifying power of more than six thousand times 
in diameter on a distant object. The object is 
reflected by a mirror as in the Greip>rian tele- 
scope, and the rays are intercepteef by a lens 
at a proper distance, so that the observer has 
his hack to the object, and looks through the 
lens at the mirror. The magnifying power will 
in this case be the same as in the Newtonian 
telescope ; but there not being a second reflec- 
tor, the brightness of the object viewed in the 
Herschelinn is |;reater than that in the New- 
tonian or Gregonan telescope. In conclusion. 
Sir Isaac Newton’s excellent maxim must not 
be omitted * ** The art,” sa vs he, “ of construc- 
ting good microscopes and telescopes mav be 
said to depend on the circiimstaDce of making 
the last image as large and distinct and lumin- 
ous ns possible. 

1 ’he camera obscura is an instrument used 
to facilitate the delinention of prospects. It 
is constructed in the following manner: AC, 
fig. 2, represents a box of about a foot and 
a half square, shut on every side, except D C ; 
OP is n smaller box placed on the top 
of the greater ; N N is a double convex 
lens, Vhose axis makes an angle of 46° with 
B L, a plane mirror fixed in the box O P ; the 
focal length of the lens is nearly equal to G 8 
-f- S 'r, I. e. to the sum of the distances of the 
lens from the middle of the mirror and of the 
middle of the mirror from the bottom of the 
larger box. 

The lens being turned towards the prospect 
xoiild form a picture of it, nearly at its focus ; 
out the rays being intercepted by the mirror 
will form the picture as far before the surface 
as the focus is behind it, «. a. at the bottom of 
the larger box, a coimniinication being made 
between the boxes by Um vacant space Q O. 
The draughtsman then putting his head and 
hands into the box through the open side. 


D C, and drawing a curtain round to provent iho 
admission of (he light, which would disturb 
the operation, may (race a distinct outline of the 
picture that appears on the bottom of the box. 

’Jliere is another kind of camera obscura,* 
constructed thus. In the extremity of the arm, 
PQ, fig. 3, that extends from the side o^a 
small square box, B L, is placed a double 
convex lens, whoae axis is inclined in an angle 
of 45°to a plane mirror B O ; the focal length of 
the lens is equal to its distance from the side of 
the box O T ; therefore when the lens is turned 
towards the'il laminated prospect it would project 
the image on the side OT, if the mirror were re- 
moved, but this will reflect the image to the 
side M h, which is as far di.stant from the mid- 
dle of the mirror, as this is from the side O T ; 
it is thete received on a piece of glass, rough 
at the upjper side and smooth at the lower, and 
api^'ars in its proper colours on the upper side 
01 the plate. It is evident that in each of these 
instruments the image is inverted with respect 
to the object 

M S is a lid to prevent the admission of light 
during the delineation of the picture, and others 
for the same purpose are applied to the sides 
M R and N L. 

Dr. Wollaston has recently invented a por- 
tgl^c instriimeut for drawing in perspective, 
to which he has given the name of cauv^ru 
Incida. ^ 

The instrument, ns represented in the figures, 
may be used either with the small round glass 
turned up in front, fig. 4, or with the larger 
glass turned up level underneath tlie iuatru- 
inent, fig. by (seen from above,) But those who 
are short-sighted can only use the former, and 
persons that are long-sighted must use the latter. 

The prism is next to be turned upon its pin. 
till the transparent ractangular face be placed 
opposite to the objects to be delineated, when 
the upper black surface uf the eye-piece E, will 
be on the top of the inslrumcut ; and through 
the aperture in this, the artist is to look perpen- 
dicularly dowDwards at his paper. 

The black eye-piece E, is moveable, and, 
in ordinary circumstances is to be in such a 
position, that the edge of the small transpa- 
rent part at the back of the prism shall inter- 
cept about half tiie eye-hole. The artist then, 
looking through the eye-hole directly down- 
wards at his paper, should see the object Iih 
wishes to draw, apparently distributed over 
the paper. For, since his eye is larger tlian 
the eye-hole, he sees through buUi halves of tha 
hole at the same tirnarx withoni moving hia 
head. He sees the paper through the nearer 
half, and sees the objects at the same time 
through the farther half, apparently in the 
same direction, by means of reflection, through 
th^rism. 

Tlie position of the eye-hole, is the cir- 
cnm.stance, above all others, necessary to be 
attended to in adjusting the camera lucida 
for use ; for on the due position of this hole 
depends the possibility of seeing both the pen- 
cil and the objects dis|jiictly at the same time 
If the eyc-hoie be moved, so that nearly the 
whole of its aperture be over the paper, and 
a very small portion over the prism, then the 
penci^d paper will be very distinctly seen ; 
but the objects to be delineated, very dimly. 

If, on the other hand, the aiierture mostly 
over the prism, and but a small portion over 



OPT 


OPT 5Cy4 


the paper, then the objects will be seen dis- 
tinctly, but the pencil and paper will be very 
I'aint But there will always be an interme- 
diate position (varying^ nrcording as the ob.|ecta 
* or the paper happen to be- most illaminated) in 
which both wilioe sufficiently visible for the 
Kirpose of delineation, thoiiffh not quite so 
clear as to the naked eye. This intermediate 
position is easily found with a little practice. 

In copying drawings, tlie copy will be larger 
or smaller than the original, according as the 
prism is more or less distant from the paper 
than it is from the drawing to be copied. Thus, 
if tlie drawing be two teet from the prism, and 
the paper only one foot, the copy will be 
half the size of the original. If the drawing 
be at one foot, and the paper three feet distant, 
the copy will be three times as larga as the 
original ; and so for all other distances. 

The magic lantern is an optical inslruiAent 
invented by Athanasius Kircper, the use of 
which is to magnify small paintings on glass. 
The construction and use of this instrument 
will be seen by inspecting fig. (i. A B C I) 
represents a tin lantern, from one side of 
which there proceeds the square tube bn k i 
m c, consisting of two parts : die outermost of 
which nh Im, slides over the other, so, that 
the whole tube may be lengthened or sborteup^ 
by that means. In the end of the arm nk l /«, 
is fixed a conve^.lciw, k 1; about o? e there is 
an opening for admitting an object as </e , 
painted in dilute and transparent colours, on a 
plane of thin clear glass, which object is there 
placed in an inverted position A single or 
double convex lens 6 /icia employed for cast- 
ing the light from the flame of the candle or 
lamp a, very strongly on the picture d e. If the 
object de be placed further from the lens k I 
than its focus, a distinct image of the object 
will be projected by die glass k 1 upon the 
opposite wmte wall or screen F H, at / g, and 
it will be in an erect position. 

The apartment in which the exhibition is 
made mast be completely darkened. ^ To in- 
crease the light a concave mirror O P is gene- 
rally placed behind the lamp, having the flame 
as nearly as possible in its locus. 

l%e exhibition called the phantasmagoria 
iliflers from the magic lantern only in the fol- 
lowing particulars, viz, the sliders are madi 
perfectly opaque except w'here the figures ar» 
introduced; and the screen on whicli the 
images are thrown is placed between the lan- 
tern and the spectators. 

Various methods cf> preparing innslin for 
these screens have been tried ; 1bat the best, 
and by far the cheapest is that of simply clip- 
ping it in clean water beibra it is useci, which 
renders it beautifully transparent. The phaii- 
tasmagaria is finely adapted for exhibiting te- 
lescopic views of the neavenlv bodies, for 
whieft purpose it is mneh used by public lec- 
turers. A description of a ve^ improved 
iibantasmagoria may he seen in Ur. Young’s 
Lectures on Natural Philosophu, vol, L p. 4^, 
786 . 

Cf tk$ Rainbow and other phenomena of 
" Light. 

Since the rays oflilight are found to be 4lecom- 
pounded by refracting surfaces, we can no 
longer bo surprised at the changes produced in 
any object by the intervention of another. 


The vivid colours whicli gild (he rising or l.'ic 
setting sun, must necessarily differ from those 
which adorn its noon-day splendour. There 
must be the greatest variety which the liveliest 
fancy call imagine. The clouds will assume 
the most fantastic forms^ or niil lonr with the 
darhesthnes, according to the different rays 
which are reflected to our eyes, or the quan- 
tity absorbed by the vapours in the air. The 
ignorant multitude will necessarily be alarmed 
by the sights in the heavens ; by the appear- 
ance at one time of three, at another of five 
suns ; of circles of various magnitudes round 
the sun or moon ; and thence conceive that 
some fetal change mast take place in the phy- 
sical or the moral world, some foil of empires 
or tremfmdons earthquake ; while the optician 
contemplates them merely as the natural and 
beaiitijpl elfecls produced by clouds or vapour 
ill various masses upon the rays of light. 

One of the most beautiful and common of 
these appearances deserves particular investi- 
gation, as, when this subject is well understood, 
there will be little diflicnlty in accounting for 
others of a similar nature, depemleot on the 
different, refrangibility of the rays of light. 
Frequently when our backs are turned to the 
81111, and there is a sliowqr either around us or 
at some distance before us, a bow is seen in the 
air, adorned with all or some of the seven pri- 
mary colours. The appearance of this bow, in 
poetical langunfi^ called the iris, and in common 
language the rainbow, was an inexplicable mys- 
tery in the ancients; and, though now well 
understood, continues to be the subject of ad- 
miration to the peasant and the philosopher. 

We are indebted to Sir Isaac Newton for 
the explanation of this appearance; and by 
various easy experiments we may convince 
any man that his theory, is founded on truth. 
If a glass globe is suspended in the strong 
li|rhtof’the sun, it will be found to reflect the 
diflerent prismatic colours exactly in ]>ropor- 
tion to the position in which it is placed ; in 
other words, agreeably to the angle which 
it forms with the spectator’s eye and the inci- 
dence of the rays of light. The fact is, tliut 
innumerable pencils of light fall upon the 
surface of the globe, and catdi of these is se- 
parated as by a prism. To make this matter still 
clearer, let us suppose the circle B A VV, fig. 7, 
to represent the globe, or a drop of rain, for each 
drop may be considered us a small globe of 
water. The red rays, it is well known, are 
least refrangible ; they will therefore be re- 
fracted, agreeably to tneir angle of incidence, 
to a certain point A in the most distant part of 
ihe globe ; the yellow, the green, (he blue, and 
the purple rays, will each be refract^'d (o 
aiiotner point A part of (he light, as refrac- 
ted, will be transmitted, but a part also will be 
reflected; the red lays at the point A, and 
the others at certain other points, agreeably to 
their angle of refraction. 

It is very evident that if the »ectator*s eye 
is placed in the direction of M W, or the 
course of the red -making rays, he will only 
distinguish the red-colour ; if in another situ- 
ation, he will see only by the yellow rays; 
in anotlier by the bine, &c. * bat as in a shower 
of rain there are drops at all heights and 
aU distances, all those that are in a certain 
position with respect to the spectator will 
reflect the red rays, all those in the next 
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station the crange, thoae id (he next tlie rneane of exciting in the spectators the same 
green. See idea of colour. Let M VT turn npt P. II O us 

To ovoid confusion let ns imagine only three* on axis, till W meets the horixon on boili sides, 
drops of rain, and three degrees of oolonra in and the point W will describe the arc of the 
the section of a bow, fig. 8. It is evident that circle : and all the drops placed in its circum- < 
the angle C E P is less than the angle fi E P, Terence will have the property we have men- 
and that the angle A E P is the neatest of the tioned, of transmitting to the a partici|- 
tbree. Tliis largest angle thenjs formed hy Jar colour. When the plane H M W A is per- 
tlie red ravs, the middle one consists of the pendicular to the horizon, the line M W is di- 
green, and the sniHliest is the purple. Alj tlie reeled to the vertex of the bow, and WK is its 
drops of rain therefore, that happen to be in a altitude. 

certain position to the eye of the spectator, Tliis altitude depends on two things, the 
will reflect the red rays, and forrn a band or angle betwee-n the incident and emergent rays, 
semicircle of red ; those again in a certain and the height of the aim above the horizon ; 
position will present a band of green, &c. If for since S M is ptfrallel to SN, the angle S N M 
hf* alters his station, the 8|jectator will still is equal to N M I : but S M H, the altitude of 
see H bow, though not the same bow as*before ; the sun, is equal to K M 1 ; therefore the alti- 
and if there are many spectators they will each tude of (he bow W M K, which is equal to 
see a different bow, though it appears to Jtie the the difference between 1 and KMT, is 
same. equal to the difference between the angles 

There are sometimes seen two bows, one made by the incident and emergent rays and 
formed as has been described, the other au- the altitudes of the suii. 


pearing externally to embrace the primary bow, 
and which is sometimes called a* secondarv or 
false bow, because it is fainter than the other ; 
and what is most remarkable is, that in the 
false bow the order of tlic colours appears 
always reversed. 

In the true or primary bow we have seen 
that the rays of light arrive at the spectator's 
eye after two refractions and one reflexion ; 
in the secondary bow the rays are sent to our 
eyes after two refractions and two reflrxions, 
and the order of the colours is reversed, be- 
cause in this- latter case the light enters at the 
inferior part of the drop, and is transmitted 
through the superior. 

Thus fig. 9. the ray of light which enters at 
B is refracted to A, whence it is reflected to P, 
and again reflected to W, where, suffering 
another refraction, it 7s sent to the eye of the 
spectator. The colours of this outer bow are 
fainter than those of the other, because, the 
drrp being transparent, a part of the light is 
transmitted, and consequently lost, at each 
reflection. 

The phenomenon assumes a semicircular 
appearance, because it is only at certain angles 
that the refracted rays are visible to our eyes. 
The least refrangible, or red rays, make an 
angle of 42 degrees two minutes, and the 
most refrangible, or violet rays, an angle of 40 
degrees, 47 minutes. Now if a line is drawn 
horizontally from the spectator’s eye, it is 
evident that angles formed with this line, of a 
certain dimension in every direction, will pro- 
duce a circle : as will be evident by only at- 
taching a cord of a given length to a certain 
point, round which it may turn as round its 
axis, and in every point will describe an angle 
with the horizontal line of a certain and deter- 
minate extent. 

Let H O, for instance, fig. 9, represent the 
horizor., B W a drop of rain at any altitude, 
8 B a line drawn from the sun to the drop, 
which will be parallel to a line S M drawn 
from the eye of the spectator to the son. The 
course of part of the decompounded ray 8 B 
may be first by refraction from B to A, then 
by reflexion from A to W, lastly by refrac- 
tion from W to M. Now all drops which 
are in such a situation that the incident and 
emergent rays S B, M W, |Aoduced through 
them make the same angle Srf M, will be the 


The angle between tlie incident and emer- 
(^nt rays is difl'erent fur the different colours, 
as wfts already intimated ; for the red, or least 
refrangible, rays, it is equal to 42*^ 2'; for 
violet, or most refrangible, it is equal to 40^ 
17' ; consequently when the sun is more than 
40*^ 2' above the tiorizon, the red colour cannot 
b?seen; when it is above 40° 17' the violet 
coluiir cannot be seen. 

The secondary bow is tifftde in a similar 
manner ; but the sun's rays suffer, in this case, 
two reflexions within the drop. The ray 8 B, 
%. 9, is decompounded at B ; and one pa^ is 
refracted to A, thence reflected to P, and 
from P reflected to W, where it is refracted to 
M. The angle between tlie incident and emer- 
gent rays S M N is equal as before to N M 1 ; 
and N MK, the height of the bow, is equal to the 
difference between the angle made by the in- 
cident and emeigent rays and the height of the 
son. In this case the angle 8 N M, for the red 
rays is equal to 50° 7', and for the violet rays 
it is equal to 54° 7' ; consequently the upper 
part of the secondary bow will not be seen 
when the snn is above ,54° 7' above the hori- 
zon, and tlie lower part of the bow will not be 
seen when tlie sun is 50° 7' above the horih 
zon. 

In the same manner innumerable bows, 
might be formed by a greater number of re- 
flexions within the drops ; but as the secon- 
dary is so much fainter than the primary, that 
all the colours in it are seldom seen, for the 
same reason a bow mad^witli three reflections 
would be fainter still, and in general, altoge- 
ther imperceptible. Since the rays of light, 
by various reflexions, are thus capable of 
forming by means of drops of rain, tne bows 
which we so frequently see in the heavens, it 
is evident that there will be not only solar 
and lunar bows, but that many striking appear- 
ances will be produced by drops upon (lie 
ground, or air cqthe agitated surface of the 
water. Thus, a lunar bow will be tbrmed ^ by 
rays from the moon effected by drops of rain ; 
but as its light is faint in comparison 
witli that of the sun, such a bow will very 
•eidom be seen, and the colours of it, when 
seen, will be faint and dim. 

The marine or sea-bow is a plmnomenon 
sometimes observed in a much ^tqjted sea; 
when the wind, sweeping part or the top of 
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wavffl, carries thens aloft, so tliat ilie sun’s 
lays, f.illiiiK upon them, are refrae'ed, Kcc., iis 
in a conuuon shower, au<] paint tlie colours of 
the bow. 

' llohaiilt mentions coloiircfl bows on the grass 
formed by the refraction of the sun’s rays in 
tlft* morning dew. 

Dr. Langwith, indeed, once saw a bow lying 
on the ground, the colours of which were al- 
most ns li\ ely as Ihfise of the common rainbow. 
It was extended several hundred yards. It 
was not round, but oblong, being, as he con- 
ceived. the poition of an hyperbola. 

The drops < f rain descended in a globular 
form, and tliencc we can cosily account for 
(he cllects nrodiired by them on the rays of 
if'ht: bu^ in diUVrent states of the air, in- 
stead of drops of rain, vapour falls to the 
earth in dilferent forms of sleet, snow, and 
hail. In the two latter states there cannot- be 
a reft action of the rays of light; but in the 
former slate, wlrcn a drop is partly in a con- 
gealed and partly in a fluid form, the rays of 
light will be tlifterently affected, both from 
tlie form of the drop and it^ vaiious refraeting 
powers. 

The halo, or 'oroiia, is a luminous circle 
siinuunding the sun, the moon, a planet, or 
Q fixed star. It is soinelimes ipiite white, 
and sometimes eolourerl like the raiiibo^. 
'J’hosc which have been observed round the 
muon or stars are but of a very small diame- 
ter ; those round (he sun are of diflerent 
inugiiitudes, and sometimes immensely great. 
Wjien coloured, the colours are fainter than 
those of (he rainbow, and appear in a dif- 
ferent order, according to their size. In (hose 
v\hich Sir Isaac Newton observed in 1602, 
(he order of the colours from the inside next 
the sun, was in the innermost blue, white, 
red ; in the middle purple, blue, green, yellow, 
pale red ; in the outermost pale blue, and pale 
led. Huvgens observed one red next (he sun, 
and pale bine at the extremity. Mr. Weidler 
has given an account of one yellow on the in- 
side, and white on the outside. In France one 
was observed, in which the order of the co- 
lours was white, red, blue, green, and a bright 
red on the outside. 

Artificial corouns may be made in cold 
w'eather, by placing a lighted candle in tlie 
midst of a cloud of steam ; or if a glass win- 
dow is breathed upon, and tlie flame of a can- 
d'e placed at some distance from the window, 
wliiic the operator is also at the distance 
of some fe»‘t from another part of the window, 
the flame will be surToiinded with a coloured 
liaio. 

'Hie naihelia, or mock suns, are the most 
splendid appearances of this kind, 

1 he parhelia generally appear about the 
size of the true sun not quite so hrigh^ 
though they are said sometimes to rival their 
parent luminary in splendour. ' When there 
u.o a number of them, tliey are not eqnal to' 
each otlier in brightness. Externally they are 
tinged with colours like the rainbow. They 
are not always rouud| and have sometimes a 
long fierv tail opposite the sun, but paler to- 
waras^ (lie extremity. Dr. Halier observed 
one with tails exteii(j^ boUi ways. Mr. Weid- 
ler saw a parhelion with one tail pointing up, 
and aiiotlier downwards, a little crooked ; the 
limb Which was farthest from the siin being 


of a purple colour, the other tinged with the 
colours of the rainbow. 

eCoronas generally accomwy imrlielin : 
some coloured, and others wliite. There is 
also, in gvueral, a very laive white circle, pa- 
rallel to the horizon, which passes through all 
the parhelia; and, if it was entire would go 
through the centre of the sun ; sometimes 
there are arches of smaller circles concentric 
to this, and touching the coloured circles which 
surround the siin ; they are also tinged with co- 
lours, and contain other parhelia. 

One of the most remarkable appearances 
of this kind was that which was onserved at 
Rome Scheiner, us intimated above ; and 
this may serve as a suflicient instance of (he 
{larhelioni 

This celebrated phenomenon is represented 
in (ig. 10> in which A is the place of the ob- 
server. R his zenith, C the true sun, and A li 
a plane pus.slng through the observer’s eye, 
the true suit, and the zenith. About the sun 
C there appeared two concentric rings, not 
complete, but aliversifled with colours. The 
lesser of them, D E F, was fuller, and more 
perfect ; and though it was open from D to F, 
yet those ends were perpetually endeavouring 
to iitiile, and soinetiiiies they did so. The 
outer of these rings much fainter, so as 
scarcely to be discernible. It bad, however, 
a variety of colours, but was very inconstant. 
The third circle, K L MN, was very large, and 
entirely white, jiassing through the middle of 
the sun, and every where parallel to the ho- 
rizon. At first this circle was entire; but 
towards the end of the plienoiiienon it was 
weak and ragged so as hardly to be perceived 
from M towards N. 

In the intersection of this circle and the 
outward iris OKI, there broke out two par • 
lieliu, or mock suns, N and K, not quite per- 
fect, K being rather weak, but N shone 
brighter and stronger. I’he biightness of 
the middle of them was something like that 
of the sun; but towards the edges they were 
tinged with colours like those of the rain 
bow, and they were uneven and ragged, ’riic 
parhelion N was n little wavering ; and sent 
out a spiked tail N P, of a colour somewhat 
fiery, the length of which was continually 
changing; 

The parhelia at h and M, in the horizontal 
ring, were not so bright as tlie former, but 
were rounder, and wliite, like the circle in 
which they were placed. The parhelion N 
disappeared before K ; and while M grew 
fainter, K grew brighter, and vanished the. 
iLslofall. 

It is to be observed further, that tli{ order 
of Hie colours in the circles D E P, (1 K N, was 
the same as in the common halos, namely, 
red next the sun : and the diameter of tlio 
inner circle was also about 45°, which is the 
usual size of a halo. 

l\irhe]ia have been .^een for one, two, three, 
and four hours together; and in North America 
the^ are said to continue some days, and to be 
visible from sun-rise to sun-set Wlien (hey 
disappear it sometimes rains, or snow falls in 
the form of oblong spiculm. 

Mr. Wales says, that at Churchill, iu lliid- 
sonVbay, the rising of the sun is always pre- 
ceded by two lOkig atreams of red light. These 
rise as the sud rises ; and, as they grow 
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lonijcr, beprin to bend towards eadi otlier, till 
iii^y meet directly over the sun, tbrming there 
a Lind of parhelion, or mock-sun. • 

'J’hese two streams of light, he says, seem 
to have their source in two others parlielia 
which rise with the true sun ; and in tlie win- 
ter season, when the sun, never rises above 
the hnqp or fog which he savs is constantly 
found near the horiaon all these acconipany 
him the whole day, and set witii him in Uie 
same manner os they rise. Once or twice ho 
saw a fourth parhelion under the true smi ; but 
this, he adds, is not common. 

^ The cause of these, is apparently tlie reflec- 
tion of the sun's light and image fwom the 
thick and frozen clouds in the northern at- 
mosphere, accompanied also with «omo de- 
gree of refraction. 

OR, in heraldry, denotes yellow, er gold- 
colour. See Heraldry. 

ORANGE. See Citrus. 

ORBICULARIS. See Anatomy. 

ORB IT. See A stronomy. 

ORCHARD, a plantation df fruit-trees. In 
planting nn orchard, great care should b * 
taken that the soil is suitable to the tr e^ 
planted in it; and that they are procured from 
a soil nearly of the same kind, or rather 
poorer than that hiia out for an orchard. As 
to the situation, an easy rising ground, open 
to the south-east, is to be preferred. Mr. 
Miller recommends planting the trees four- 
score feet asunder, but not in regular rows; 
and would h.ivc the ground between (he treCR 
plowed, and sown with wheat and othi^r crops, 
111 the same manner as if it was clear from 
trees ; by which means the trees will be more 
vigorous and healthy, will abide much longer, 
and produce better fruit. If the ground has 
been pasture, tlif^ green sward should he 
ploweci in the spring before the trees are plant- 
ed ; and if it is snflered to lie a summer fallow, 
it will greatly mend it, provided it is stirred 
two or three times to rot the grass, and pre- 
vent the growing of weeds. At Michaelmas it 
should he plowed pretty deep in order to make 
it loo‘e for the roots of the trees, which if Bie 
soil is dry, should be planted in October ; but 
if it is moist, the beginning of March will be a 
belter season. 

If several sorts of fruit-trees are to be plant- 
ed on the same spot, yon slionld observe to 
plant the largest-growing trees backwards, 
and so proceed to those cf less growth, con- 
tinuing the same method quite through the 
whole plantation ; by which means the sun 
and air will more easily pass through the 
whole orchard. When you have planted the 
trefls, you sliould support them W'ith stakes, 
to prevent their being blown out of the 
ground by the wind ; and the following spring, 
if the season should prove dry, cut a quantity 
of green turf, and lav it about the roots, with 
the grass downwards; by which means a 
great cxpence of watering will be saved, and 
after the first year they will be out of danger. 
Whf uei'cr yon plow the ground betvvixt tliese 
trees, you must be careful not to {o too deep 
amongst their roots which would greatly damage 
(he trees ^ but if you do it cautiously, your 
stirring the fare of (he ground will be of greet 
service to them ; though jou should observe 
never to sow too near the tree, nor to snfler any 
great rooting weeds to grow about them; be* 


cause this would starve (hem,hy exliaustiogthe 
goodness of the soil, which every two or three 
years should be mended with danip or other 
manure. These trees, after Uiey are planted 
out. will require no other pruning besides cut- 
ting off their bad branches, or such as cross* 
each other. 

ORCHIS, fooUntones, a genns of the Iv- 
nandria diandria class of plants, the corolla 
of wjiich is of a corniculated form ; and its 
fruit is an oblong unilocular capsule, containing 
numerous scobitbrni seeds 

The essential character is, nect a horn or 
spur behind the flower.. There are 60 speciea 
CM this genus, which exceedingly resembles 
the ophrys. 

This plant flonrishes in various parts of 
Europe* and Asia, and grows in our countiy 
spontaneously, and in .great abundance. It 
is«ssiduonsly cultivated in the East; and the 
roots of it form a considerable part of the 
diet of the inhabitants of Turkey, Persia, and 
Syria. From it is made the alimentary pow- 
der called salep; which prepared from fo- 
reign roots, is sold at five or six shillings per 
pound, though it might be furnished by our- 
selves at a sixth part of that price, if we chose 
to pay any attention to the culture of this 
plant. The orchis masciila is the most valued 
*!or this purpose. A dry, and not very fertile 
soif, is best adapted to its growth. 

ORDEAL, a fbrm of tiihl, or of discover- 
ing innocence or guilt, formerly practised over 
almost all Europe, and which prevailed in Eng- 
land from the time of Edward the Confessor, 
till it was abolished by a declaration of Henry 
HI. It was called piirgatio vulgaris, or .jiidiciuiii 
in opposition to be Hum, or combat, the other 
form of purgation. 

In England an olfender, on being arraigned, 
and pleading not guilty, had it in his choice to 
])ut himself upon God and liis country ; that 
IS, upon the verdict of a jury ; or upon God 
alone, on which account it was called the judg- 
ment of God, it being presumed that God 
would deliver the innocent. The more popular 
kinds of ordeal were those of red-hot iron and 
water : the first for freemen and pe^leof fash- 
ion, and the last for peasants. ^re ordinal 
W'ns performed either hy taking up in the hand 
a piece of red-hot iron, of one, two, or three 
pounds, weight ; or else by ^Tilking barefotit 
and blindfolded over nine red-hot ploughshares, 
laid at equal distances .- and if the pnity escap- 
ed unhurt he W'as adjudged innocent, if not 
he was condemned as guilty,^ Water ordeift 
was performed eithefby plunging the bore arm 
lip to the elbow in boiling water, and escaping 
unhtirl thereby ; or by casting the person siis- 

S pcted into r river or pond of water ; and if he 
oated therein, without any action of swimming, 
it was deemed an evidence of his guilt; but 
if he sunk he was acquitted. 

ORDER. See Arciiitkcturb. 

ORDERS, or Ordination. No person 
shall be admitted to the order of deacon under 
^ years of age ; nor to the order of priest • 
onlesa he is 34 ; and none shall ^ ordained 
without a title, that is, a nomination to some 
cure or benefice, and he shall have a testiino 
Dial' of hia good behaviour, for three years 
past, from three clergymen ; and the bishop 
shall examine him, and if he sees cause may 
refuse him. And before he is ordrfbed be shall 
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take the oath of allegiance and supremacy be- 
tore the ordinary, nncf subscribe the 39 articles 

OliDINARi, in common nnd canon law, 
is one \y1»o has ordinary or immediate jiiris- 
•diction in ecclesiastical causes in such n place. 
In which sense archdeacons are ordinaries, 
thpiigh the appellation is more freciueiitly 
given to the bishop of the diocese, who has 
tlie ordinary ecclesiustiral jurisdiction, llie 
archbishop is the ordinary of the whole pro- 
vince, to \i.titand receive appeals from in- 
ferior judicatures. 

Olt'DINA'I KS, or Ordinate Applicates, 
in geometry, are parallel lines terminating in 
n riir\e, and bisected by a diameter. 

OltDNANCB, a general name for sorts of 
great guns nserl in war. 

Ordnance, ^ee qf, an office keph williin 
the Tower of London, which superintends 
nud disposes of all the arms, iiistriiineuts, rfod 
iitensiis ol war, both by sea and land, in ail the 
inaga'zines, garrisons, and forts, iiiGreat Britain. 

OKBS, METALLIC. This class comprehends 
all the mineral bodies, composed either en- 
tirely of metals, or of which metals constitute 
the most considerable and imtiortHiit part It 
is from the minerals belonging to this class 
that all inetals are extracted; for this reason 
they have obtained the name of ores. ^ 

As the metals at present known amount to*’ 
23, we shall divide this class into 23 orders, 
allotting a distinct^^rder for the ores of every 
particular metal. 

Metals exist in ores in one or other of the 
four , following states: 1. In a metallic state, 
and either solitary or conthined with each 
other. 2. Combined with .sulphur. 3. In the 
stiite of oxides. 4. Combined with acids. 
Each order therefore may be divided into the 
four following genera : 

1. Alloys. 3. Oxides. 

2. Sidpliiirei^. 4. Salts. 

It must he observed, however, that every 
metal lia.'f not hitherto been foiind in all these 
four 8tnte.s, and that some of them are hardly 
Bii.sceptihie of them all. 

OllGAN, a wind-instrument blown bv 
bellows, and containing numerous pifies of 
various kinds and dimen.siou.s, and multifa- 
rioiis tones and powers. Of all musical in- 
striinieiits thi.s Is the most A|roper for the sacred 
piirnose to which it i.s mast generally nnpiied 
in all rotintries whcre\ er it has been introuured. 
Its structure is lofty, elegant, and niaje.stic; 
and its solemnity, grandeur, and rich volume 
of tone, have justly obtaiQfd it an acknowledged 
pre-eminence o\er every other instrument. 

All organ, when complete, is of threefold 
coiistriiction, and furnished with three sets of 
keys ; one for what is called the great organ, 
and which is the middle set; a second tor 
lower set} for the choir organ ; nnd a third (or 
upper .set I for the swell. In the great organ, 
the principal stops are the two diaimsons, the 
principal, the twelfth, the fineenth, the ses- 
^ <!iiia|tni, (he mixture or furniture, the triimpel, 
me (darioi), and the cornet. l"he choir organ 
■isiuilly contains the stO|>s diapason, the diil- 
cinna, the principal, the flute, the twelfth, the 
b.ssBoon, and the vox hiimana. The swell 
roinnrises the (wo d^pasons, the princi|inl, 
(he iintitboy, trumpet, and cornet. 

'riie <hiiir-h-organ consists of two parts ; (he 
main body, called (he great organ, ami (lie 


positive or little organ, which forms a iiiiall 
case or buffet, commonly placed liefore me 
gi«e:it organ. The size of an organ is generally 
expressed by the length of its largest pipe* 
tifus theytiay, an'organ of 8, 16, 32 feet, &c. 
The organ in (he cathedral church at (Jim in 
Qennany is 93 feet high nnd 28 broad; its 
largest pb>e is )3 inches diameter, aiyl it has 
16 pair of bellows. 

ORGANIC REMAINS, or, as (he science 
is called by some, orycttoloyy. This depart- 
ment of natural history has of late excited an 
nnjirecedented degree 'of attention among the 
scientific ; nnd, to the inquiring mind, does 
iindoiihkndly throw open, as it were, a new 
world of matter for contemplation of the most 
gratifyiiigi description. To |iretsnd to enter 
at large on (his .subject, would in the present 
case appear presumptuous ; wc niinll therefore 
merely present our readers witli an ab.slract 
of it from the writings of the author of a well- 
kiiowu work on The Organic Remains of a 
former World.” 

This subject,^ then, has reference to nil 
tho.se animal and \cgetal>le substances whirli 
are dug out of the earth in a mineralize:! state. 

In the following slight sketch of the history 
of (lie.se substances, it wjll he seen, tiint the 
remarkable situations in which (hey ha\e been 
found, and the extraordinary changes which 
(hey have iitidergone, have led to the ndopfioii 
of various contraflictory nnd absurd notions 
respecting their nature nnd origin : which ha\e 
been corrected, as just ideas have been ob- 
tained re-sfiectiiig the formation of the earth 
itself. Xenophanes, more than 400 years be- 
fore Christ, was led to the belief of the eternity 
of the imitersp, by discovering the remains of 
diflerent marine animals imbedded in rock.s, 
and under the surface of th^ earth. Heroiloliis 
ascertained (he exi.stence of fossil shells in 
the mountains of Egypt, and was (hereby in- 
duced to conclude, that the sea must liaxe 
once covered tho.se parts. In the pyrami(1.4 of 
Egypt, mentioned by this author, and wiiicii 
had been built at so early a period that no 
satisfactory accounts could be derixed from 
tradition respecting their erection, the stones 
were found to contain the remains of marine 
nnimals, aud pnilicularly of such as exi.st no 
longer in a recent .state, and dilfer essentially 
from all kiioxvn animals. These xvere siip- 
po.sed* by Strabo, xvlio saxv tlie fragments rf 
these stones lying around the pyramid.s, to be 
the petrified remains of the lentils xvhicli luul 
been used for food by the workmen. Era* 
tostheops, Xaiithus of Lydia, and Strabo, have 
all noticed nnd variously comuiented iinon tliu 
existence of animal remains (Inis xvoiicierfiilly 
reserved. In the xvorks of Pliny, many fossil 
oclies are mentioned, pnKiciilnrly the hucar- 
dia, resembling an ox's heart, but which xvas, 
perhaps, a cast formed in^ n bivalve shell ; 
gtossopetra, bearing (lie form of a tongue, and 
supposed to fall from the moon, when in its^ 
xvniie; haminites, resembling (he spawn of 
fish; horys of amnion,' resembling, in lorin, 
the ram's born ; lepidotes, like the .scales of 
fishes; nieconites, bearing a resemblance to 
the seeds of poppies; brontia, to^e bead of 
II tortoise; spongites, to sponge; pliy cites, to 
sea-xveeds or nishejj, &c. 

The parts of vegetables confined in sub- 
terrnqcan situations snlTer, according to rir- 
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cumstances, either a complete resolution of 
coiuposilioii, the lighter ptirls becoming vo- 
latilized, whilst the more fixed remain, an^ 
liirm the substance which is termed mould 
{/nmms,] or, as is supposed by Mr. Barkinson,* 
it imsses through another process, which he 
considers as fermentative, and beeoines bi- 
tiiminoiu. Wood, thus changed, is culled 
lignum Tosaile bitiiminosiim, surturbrand, and 
Bovey coal. By the extension of this pro- 
cess, the same author supposed, that the sub- 
stances termed bitumens, (naphtha, petroleum, 
and asphaltum,) are formed. To the^ same 
process he also attributes the formation of 
niiiher, of which however no proof %ppears. 
'fbat jet, cannel coal, and the common coal 
employed in^ domestic uses, ha^ Igkd a ve- 
getable origin, is rendered hifi^y probable, 
from the frequency with which they manifest 
the impressions of various vegetable bodies. 
Thus, perhaps, the formation of the bitumi- 
nous fossils may be satisfactorily explained; 
but by far the greater number of vegetable 
fossils are of a lapideoiis nature, and neces- 
sarily owe their iormation to very different 
processes; which the same author supposes 
are, in general, preceded by the process bv 
which bitumen is formed. Maiiy bodies, which 
are evidently of vegetable origin, may be now 
found existing in a lapideous, either calcareous 
or silicious, state ; and many otliers arc found 
possessing certain marks of the presence of 
some metallic substance. 

Various parts of trees and plants [phyto- 
lithi) are found in a mineralized state. Not 
only fossil wood {lii/wxy/on,) os has been Just 
noticed, but the leaves {hthi^}ylla or /i/Ao- 
hiblia,) and fruits (carpo/ithi) of diflerent trees 
or plants are thus found. Of the woods, se- 
veral, from tlieir form and texture, have been 
supposed to have bten originally oak, willow, 
nnu such trees as now exist in a recent state ; 
whilst others differ, in both tliese respects, from 
any species of wood which is no\y known. 

The impressions of the stalks and leaves of 
plants are very frecpiently found in many parts 
of the world, in lolly mountains, as well os at 
considerable depth below the surface ; and 
not only the impressions, but the substance 
itself ot different vegetables arc also thus 
found ; but in no situation more frequent than 
ill the neighbourhood of coal mines. 

In general these vegetable remains are found 
deposited in lamina, in the schistose strata 
which accompany tlie coal ; but the most per- 
fect remains are commonly found in roundish 
nodular masses of ferruginous clay, which 
abound in the strata nccompanying the coal. 
Thege are commonly termed coteheads by the 
workers of the coal mines, and contain pieces 
of fern, &c. very few, indeed, of whicn are 
found to agree with anv known recent plants. 
One of tliese plants, preserved in coal slate, 
is shewn, plate XL and XLl, fig. I. 

The remains of fruits are. perhaps, no where 
found so abundantly as in the Isle of Sheppey, 
where they are dug up in great variety; very 
few, however, being found which agree with 
any known recent Tniits. Where any resem- 
blance appears, it is with fruits which only 
grow in the warm Asiatte regions. Fig. 2, 
represents a fossil fruit which was found in 
the cliff of Sheppey. • 

Fossil roofs of plunts or trees nre very rarely 


found; a circumstance not very easily ex- 
plained: since they possess (especially the 
rooiM of trees) that degree of soldity which 
appears to be favourable to the process of pe- 
trifaction. From the want of this necessary 
property it undonbtedly is, that we possess so 
lew remains of tender flower leaves, and pone 
of pulpy fruits. * 

From the same cause, the great proneness 
to decomposition^ the number of animal fossils 
is considerably limited : those substances be- 
ing only preserved in a mineralized state which 
originally possessed a considerably degree of 
solidity; such are the hopes, teeth, horns, 
shells, scales, 8cc. The, animal, however, fur 
exceeds the vegetable kingdom in the number 
and variety of fossils wbicn it yields, as well 
as in thy dislinctiiess of form, and excellency 
of preservation, in which they are found. 

Adopting in a great measure tlie arrange- 
ment of Waller, we shall commence oiirexn- 
miiiation of the animal fossils with tliose which 
have derived their origin from corals. Tliese 
fossils are, of course, merely the remains of 
the dwellings which hav« been formed by the 
various coral insects, and which are so fre- 
quently found in the cabinets of the curious.^ 

^ Immediately on coinniencing this examina- 
tion. we are struck with a similar want of 
«i|freenient between the recent and fossil corals, 
with that which has been noticed between 
recent and fossil vegetable. Of the genus 
tubiporn it does not appear, at least by the 
observations made in Mr. Parkinson’s second 
volume of The Organic Remains of a former 
World,** that a single species which is kffowii 
recent -lias been found as a fossil. .Several 
fossil species are, however, described, of 
which nothing similar is known in a recent 
state. The most striking of these is die tubi^ 
pora catenidaria, or chain coral, the surface 
of which, in conseouence of the tnbes being in 
contact at tlieir sides, has frequently a very 
curious reticulated or catennlated appearance. 
Fig, 4, represents this fossil in its usual state : 
and at fig. 5 io shewn the appearance of a 
transverse section. Tubitwra fasciettiarh, 71 
aUUeUa, T. repena. and 71 atruaa, which have 
been described by different anthora, and which 
are unlike to any known recent tabipore, give 
reason for supposing that the number of spe- 
cies of fossil tubipores exceeds that of the 
recent ^cies. 

The fossil madrepores arc not less rich in 
variety, nor less comparatively numerous, than 
the fossils of the preceding genus. The forms* 
of several species of the fossil madrepores do 
frequently approach to those of tlie different 
recent species ; but in a considerable number . 
of the rossil madrepores no resemblance is 
discoverable, except in their stelliforin opgi- 
ings, with any recent coral. The madrepores 
consisting of a single star appear to be much 
more niimerous in a mineral than in a recent 
state. 

It would be useless to attempt, in this sketch, 
to specify the considerable variety of fossil# 
madrepores formed • of aggregated circular 
stars, and which have been designated as 
astroite's, ficc. Those which are composed of 
angulated stars are, perhaps, not so numerous : 
many of these, however, are very different in 
their appearance from those which are known 
in a recent stale. The one most^known in. 
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Ihene islands is the lithostrotion, sive basaltes 
slriatus et stellalus, of Llwyd. The exact 
union of the sides of the polygons giving a 
tolerably correct idea of minute busaltes. 
t, The millepone do not appear to be so fre- 
quently found in a mineral us in n recent state. 

pf the genus isis, one species only appears 
to be known as a fossil. This species was 
first described bv Scilla, who at first conjec- 
tured it to be the leg-bone of some animal. 
Specimens are frequently found in the Cala- 
brian mountains, and have lately been also 
found in some parts of Wiltshire. Of the 
genus cellepora.antipathcs, and gorgonia, fossil 
specimens appear to be rather uncommon. 

The coratio fungitas of Waller arc evi- 
dently the fossil remains^ of alcyonia. These 
nave been long described by Vo1,kmanii, 
8rheuchzer, and others, as fossil fruits, and 
have obtained, from their resemblance to figs, 
&c. the appellations of ficoides, caricoides, 
&c.; whilst others of a difierent form have 
been named lycoperditm, fungitse, piicati, &c. 
A fossil alcyoiiium has even been described 
by Volkmann and Scheuchzer as a fossil nut- 
meg. A fossil alcyoniiim of a conical form is 
reOTesented, fig. 6. 

The encrini and pentacrini have been al- 
ways, and very properly, considered as the 
most curious of the fossil zoophytes. ^ The* 
encriuus, fig. 3, possesses the distinguishing 
character ol havin^its spine, or, as it has been 
generally called, its tail, composed of cylin- 
drical or orbicular vertebree, pierced through 
their centce, and marked with diverging striae 
on tlfeir articulating mirfaces. 

The fossil pentacrinus difiers from the en- 
crlnns, in its vertebrae being of a pentagonal 
form, and in its arras, fingers, and tentacula 
being capable of being ranch more widely 
spread and extended than are those of the 
encrinus. 

The encrinital vertebree, fig. 7, a, have been 
hitherto termed trochitse when separate, and 
entrochi when connected in a series, fig. 7. 
The single vertebrae of the pentacrinus have 
been distinguished as asteriae, fig. 8, a: and 
when united together they have been termed 
columnar asteriae, fig. 8. 

Of the asteriae, or stellae marinae, some 
very few specimens have been found lossil; 
but they occur very rarely. 

The fossil echini are very numerous, up- 
wards of* forty species, known only as fossils, 
being enumerated by the illustrious Linnaeus. 

^ An attempt to particularize the various spe- 
cies of fossil shells which have been found, 
would require a large volume * all that can be 
here done is to notice some of those which 
totally differ from any wliicli exist in a recent 
slate, and to^ offer some remarks on those 
which approximate, or are similar to some of 
the species which are known in a recent state. 

Witii reaped to the state in which fossil 
shells are foond, it is necessary to^ remark, 
that, in some situations, shells which have 
Iieen buried for ages, by the natural changes 
which the surface of thoVarth has undergone, 
are found very little changed, except from the 
loss of colour, and having been rendered ex- 
tremely fragile; that in other sifuations the 
substance of the shel/^as been so injured as 
to he re4.nccd to very small fragments, and 
eveii to a fine powder, leaving in some in- 


stances n stony, correctly moulded, cast of fhe 
cavity of the shell; that very frequently the 
siftlistance of the shell is entirely altered, liav- 
ing become a calcareous stone, or a silicioiis 
or pyritoivi mass, and that the shells of a for- 
mer world are frequentlv found in masses of 
marble, which is cullea lumachelli, or shelly 
marble. 

Of tlie mnltivnlves, the chiton ddcs ^ not 
appear to have been fonnd in a mineralized 
state: and although several species of lepas 
have been found in a mineral state, tliey are 
by no means frequent fossils. Lepas anseri- 
fera is said to have been found fossil, as well 
as lepa%. diadema ; these must, however, be 
exceedingly rare fossils. Fosstl shells of the 
pholas ar,e by no means common : the pholas 
crispata has Keen, however, found among the 
Harwicl^ fossils. Fossil bivalves are very 
common fossils; they are, as might be ex- 
pected, very seldom fonnd in pairs, except 
when united by a Inpideons mass, which pre- 
vents the examinatiun of their hinge, or their 
internal striictun:!, which in many fossil shells 
are objects highly worthy of examination. 

Anornia lnciino.sa, fig. 9, is one of the most 
abundant of these species. They are found in 
considerable quantities in difierent parts of 
England. Anornia tcrcbrfitula, fig. 10, is ano- 
ther fossil of this genus, which exists in difierent 
counties in this island, in great abundance. 

Of the genus mytilus several species are 
known as fossils, some of which approach 
very near to those which are known recent ; 
one ill particular appears to differ very little 
indeed from mytilus modiolus. No fossil 
shell appears yet to have been found which 
can with certainty be placed under the genus 
argonauta. But of the genus nautilus, spe- 
cimens are very frequent, fig. 11. 

There are none of the fossil shells, except 
perhaps the anomise, which can vie in tiie 
variety of their species with the cornu ain- 
nionis. The conina ammonia were formerly 
called serpent-stones; the appearance which 
they yield of a serpent coiled having led the 
vulgar to consider them as petrified serpents, 
fig. 12. 

The fossil cones are very few when com- 
pared with the numerous species known in 
^ recent state; the same may be aJso said 
of the cyprsea. In both these genera the 
A'pecies are mostly made out more from the 
cjlour and the markings of the shells, than 
fiom the peculiarities of their form; but in 
the fossil shells the colours no longer exist, 
and of course the species in these can very 
seldom be presumed. The fossil volutes, us 
far as can be judged from their fonn i\fone, 
differ generally from the recent species. With 
respect to the genus buccinum, stroinbiis, and 
murex, the number of species of the fossil 
shells do not appear to equal those which ate 
known in a recent state. This is tlie case 
also, in a still greater degree, with the genus 
trochns. The Tossil shells of the genns tnrbo 
are pretty numerous, and some of tliem very 
closely resemble those of known recent spe- 
cies. One fossil shell of this genus is very 
remarkable for its vast size, being upwards ot 
a foot in length. The cast of anotlier species 
is so large a.s to weigh four or five pouncls. 

'J'he orthoceratltes, a lapidified conical or 
cylindrical chambered shell, the septa di\ iding 
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(ho cliambers of which are perforated (ike 
thoie of the nautiliia, ia a genua of which not a 

r cies is known in a recent state, excepting 
microscopic specimens found by Piaucus 
in the sand of the Riminian shoi;^. Authors 
have divided them into those which are straight, 
fig. 13, and those which have a spiral termi- 
nation, the latter of %vhicli are considered as 
fossil-shells of the nautilus lituus. 

The belemnite, fig. 14, is a spathose radi- 
ated stone, generally conical, but sometimes 
possessing a fusiform figure, and contains, in 
an appropriate cavity at its larger end, a 
smaller calcareous body (alveolu^) which has 
evidently been a concariieratcd shelL the sep- 
to of which are pierced like those m the pre- 
ceding fossil. Among tlie fos.sii-»]|iel!H which 
can only be here enumerated, are the rare 
tnherculated tiirrilite, or chambered Jiirbinated 
shell, the orbiilitus, planulites, anu baculites 
of Lamarck. Insects of the smaller kinds aro 
seldom found in a fossil state, the smallness of 
their size and the delicacy of tlieir structure 
most probably preventing (heir preservation. 
The one, which is generally Ibunu in the most 
perfect condition, is that generally known to 
us n$ the Dudley fossil, from its being found 
in the neighbourhood of Dudley, in Wor- 
cestershire, fig. 17. 

The remains of lobsters and crabs are fres 
qiiently found in the isle of Sheppey, and 
Malta. The remains of dillerent species of 
these animals are also found in a compressed 
stale in the inargaceous and schistous musses 
of Pappenhelm and Oppenheim. The lossil 
remains of amphibia are very numerous, and 
supply us with ample exercise for inquiry and 
admiration. ^ In dillerent parts of England, 
particularly in Somersetshire and Dorsetshire, 
the remains of animals apnarentiy of the lacerta 
genus are frequerftly foiinu ; but aro, ns tarns 
we are a!>le to judge, really dillerent from any 
animal which is known lo us. lint in no part 
of the world have such eiiqui.sitely fine and 
wonderful remains of animals of this descrip- 
tion been found as in St. Peter’s Mountain 
near Maestricht. 

The plates of St. Fond, as well as the spe- 
cimen of professor Camper, sliew that these 
are the remains, indubitably, of an enormous 
animal, dilfereut from any at uresent known. 
It must however be observed, that the remains 
of crocodiles, npparently^bf the same species 
which now exist, have also been discovered- 
part of the head of the Asiatic crocodile was 
found in very good preservation in the quar- 
ries of Altdorfi*. 

Fossil fishes have been found imbedded in 
cglcareous and aigillaccous masses, in various 
arts of Germany, Switzerland, and Italy ; 

^ lit no where in such prodigious numbers as 
ill the mountain named Vestena-Nuova, ge- 
nerally called Monte Bolca, in the Veronese, 
which extends, in liei|{lit, a thousand feet 
above the quarry, in which are found the no- 
inerotis remains of fish ; of which, specimens 
are to be seen in almost every cabinet of re- 
pute in Europe. The remains of fishes, from 
an inch to upwards of three feet in length, are 
fo'ind in tliese quairies, and of these several 
are found wliose living anilogues are said to 
exist in the neighbonrhood of Japan, nnd of 
Drasil, akso in Africa* and America. The 
Abbe Fortis is of ouioion that the actual de- 


scendants of the Veronian fossil-fishes ‘are 
now to be found in the sea which washes the 
shores o Otaheite. In Cer^e (CytKlh^a) 
Alessano, Lesina,^ in Dalmatia, Oeningen, 
Pappenheim, in Aix, and in several parts of 
France, fossil-fishes are found in very excelleftt 
preservation. In Enaland, fossil-fisbes are 
much more rarely founa than in France, Ger 
many, or Italy. 

The fossil-fish of Vestena Nuova are sup- 
posed to prove, from several circumstances, 
that their privation of life was sadden ; some 
haviuj^ been found with the head of their prey 
still in their mootlis ; and others with the re. 
mains of (lie fish, which they had devoured, 
still in their stomachs. 

The fossil remain.s of birds are very rarely 
found, though frequently mentioned, and .even 
descried by different authors. Fossils very 

S uch resembling (he beaks of birds are some- 
rnes found ; but tliese are much more proba- 
bly parts of fishes. Several of those sj^cimens 
which have been spoken more positively of, 
as petrifactions of whole birds, and of tlieir 
nests, have been merely calcareous incrusta- 
tions of verv modern formation. Bones very 
much lesemuling the bones of birds have been 
foniicl in the calcareous stone of Oxfordshire, 
nnd in some parts of France, and of Germany. 

• The fossil remains of quadrupeds, especially 
those of the larger kind, are such us must 
excite ihe attention and Avouder of every cu- 
rious inquirer in natural nistory. In various 
parts of this country have been found the 
remains of elephants, and of other animals of 
considerable niagnitn le. In Irelalltl have been 
found the remains of deer, of a size far ex- 
ceeding any now known ; and in Scotland 
have been found the remains of the elk, as 
well as tliese of an enormous animal of the 
os kind, but larger than even the urns. In 
France, flermany, Italy, and indeed in most 
parts of Europe, remains of large animals have 
lieen found, and in both North and South 
America, (he remains of enormous unknown 
animals have been dis< overed. According to 
Pallas, from the 'J'anais to the continental 
angle nearest to America, there is hardly a 
river in this immense space, especially in* 
the jilains, upon the sliores or in the bed 
of which have not been found the bones of 
elephants and of other animals not of that 
climate. From the moiintaiiis by which Asia 
is bounded, to (he frozen shores of the ocean, 
nil Siberia is filled with nrodigrons bones; 
the best ivory (fossil J is fonnu in the counlrjes 
nearest to the arctic circle, as well ns in the 
easteni countries, which are much colder than 
Europe, under the same latitude; countries 
where only the surface of the ground becomes 
ilia wed during summer. 

The number of bones which have been dis- 
covered of the rhinoceros is very considerable, 
not only in Siberia, but in Germany, and in 
other parts of Europe ; and in the opinion of 
St, Fond, founded not only on the discoveries 
of Pallas and others, but on bis own obser-. 
vations made on tiic immense collecti- n fif 
Merck, joined with that of the Langrave of 
Hesse Darmstadt, are of the species with 
donble horns. An entire body of an animal of 
this species, still possessing the skin, fat, and ^ 
innscles, has been dug up near the river Wil- ^ 
lioni, in the eastern part of Siberia, from 
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ander a bill, which ia covered with ice the 
great0kt ^art of the year. St. Fond stotea, in 
C4>afiiinnation of the above opinion, that anoUier 
head^ obtained by Pollas from Siberia ; one 
eyieting in the cabinet of the elector of Man- 
heim, and another in the cabinet of Merck, 
ore all apparently aimilar to the head of the 
donhle-homed rhinoceros of Africa. 

Mnch remains to be ascertained with respect 
to the fossil remains of elephants, of which 
considerable numbers have been found in va- 
rious parts of England, France, Germany, and 
Italy; but no where^ so abundantly as in Si- 
beria. In America indeed tlie remains of an 
unknown species of this animal are also very 
abundant. There appear to be only two spe- 
cies of elephants now in existence ^ one (the 
Asiatic) being distinguished by its grinders be- 
ing divided into transverse and nearly parallel 
plates, • and the other (the African) having 
these plates disposed in lozenge-like forms. 

Hie el^hantine remains which have been 
found in Siberia have been supposed to hare 
belonged to no existing species ; for though the 
teeth are formed of plates disposed parallel to 
each other, as in the Asiatic, these plates are 
said to be thinner, and consequently more 
numerous ; but this distinction is by no means 
established. The remains of elephants dis- 
covered in this country seem referable, irf 
most instances, to the Asiatic. 

Witli respect tovihe elephant whose re- 
mains have been found in America, the tooth 
of which differs essentially from all known 
fossil or repent species, in having its crown 
cuspidhtcd and covered with enamel, fig. 16, 
there exists at present every reason for sup- 
posing it to be of a species now extinct The 
generally adopted opinion that this animal was 
of a carnivorous^ nature is by no means esta- 
blished ; but is indeed contradicted by the as- 
sertion that the stomach of one of these animals 
has been found ’filled with vegetable matter. 
One of these animals, with its flesh, skin, and 
hair, has been lately, found in Siberia. 

^ The remains of an animal of an enormous 
size has been found at Paraguay, at no great 
, distance from the river Plata, which being 
properly arranged, has been formed into a 
skeleton, and placed in the cabinet of natnral 
history at Madrid. This animal, twelve feet 
in length, and six in height, is distinguished, 
as well as by its general ronn, by the largeness 
of its claws; on which account, Mr. Jefrerson 
has named it the meralonyx. 

^ *ln various parts of Scotland, and of France; 
in Tuscany, tne Veronese,' and in North Ame- 
rica, have been found the fossil remains of 
some animal which has been supposed to be a 
vvieiy of the urus of Julius Cassar, or of the 
bison. But these boms, which are of very 
considerable size, appear to have belonged to 
a different species of animal from any which 
is at present known. To the fossil remains 
already mentioned, may be added the animal 
incognitum of Symore, in Languedoc: the 
■erormous stag, found in the mosses of Ireland; 
the rigantic tapir, found ab>the bottom of the 
black mountains of Languedoc ; the bears, of 
two species, now unknown, found in Bareith ; 
and the numerous animus of unknown species 
which the admirablv indefatigable Cuvier^ is 
perpetually discovenng, in that mine of fossils, 
ilie quarries df gypsum, near Paris. 


Of tlie mineralized remains of mar. no 
well attested instance is known. In a cavern, 
iiM^ed, in Mendip Hills, some human bones 
have been found, invested with stalactite; 
these appf^r to be but comparatively of 
modem existence. Scheuchzer published an 
essay describing a supposed skeleton of a man ; 
which was undoubtedly the remains of^soma 
larm fish. 

A. view of the forgeoing sketch cannot but 
shew, that the study of this science must prove 
a sonree of the highest gratification to every 
mind that contemplates the works of nature, 
for the purpose of obtaining a glimpse of the 
beauty w|tich they display, and of the power 
which they manifest By this science we ob- 
tain, not q^ly a knowledge of the peculiar 
beings which dwelt on this planet in its antedi- 
luvian sta/e, but we also acquire a more cor- 
rect knowledge of the structure of this globe 
itself. We at the same time discover the 
strongest proofs of those changes which it 
has suffered, and which are recorded in the 
Holy Scriptures ; cwhilst our reverential admi- 
ration is excited at this wonderful display of 
the power and providence of the Almighty 
Creator. 

ORIBASLA, a genus of the monogynia 
order in the pentandria clasif of plants, and in 
*the natural method ranking under the 47th 
order, stellutoe. The corolla is small, lubula- 
latcd, and monopetalns. The pericarpiiim is a 
globular berry, grooved longitudinally : isquin- 

a neiocular, and contains ope seed. Of this 
were are six species, all natives of the warmer 
parts of America, viz. 1. Officinalis ; the 
natives of Guiana make infusions of the leaves 
and give them in cases of spasmodic asthma. 
3. Bacemosa. 3. Violacea. 4. Lutea. 5. Pani- 
cnlata. 6. Longiflora. 

ORICHALCUM. See ZiNC. 
OKIOANUM, ongany or majorum, a genus 
of the gymnospermiar order, ill the didynaniia 
class oil plants, and in the natural method 
ranking under the 42d order, verticilata?. 
There is a strobilus or cone collecting the ca- 
lices together. The principal species are two 
hardy perennials and an annual for the open 
ground, and five perennials for the green house, 
viz. 1. The vulgare, or wild majorum. 2. The 
heracleoticnm, or winter majorum. 

ORIGENISTS, in church history, a Chris- 
tian sect in the fouift century, so called from 
their drawing^their opinions from the writings 
of Origen. The Origenists maintained, that 
the souls of men had a pre-existent state, that 
they were holy intelligences, and had sinned 
in i.< aven before the body was created; that 
Christ is only the Son of God by adoption. 

ORIGINAL, in the court of king’s bench 
the usual orinnal writ issued in the actions, as 
for action of trespass npon the case. And 
this court does not issue originals in actions of 
debt, covenant, or account, &c. whe^as the 
court of common pleas proceeds by original in 
all kinds of actions ; but to arrest and sue a 
party to outlawry, it is used in both cases. 

ORIOLUS, oriole, in ornithology, a genus 
belonging to the order picie. The bill in this 
genus is straight, conic, very sharp pointed ; 
edges cultrated, inclining inwards ; mandibles 
of equal length. Nostrils small, placed at 
the base of the bill and partly covered. 
Tongue, divided at the eun. Toes three 
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forward, ona backward ) the middle jijined 
near the base to the outmost one. These birds 
are inhabitants of America, except in a fow 
instances ; they are a noisy and {jpvgarioiis, Iru- 
givorous, graiiivorous, and vorBCioi];i race, ver^ 
numerous, and oflen liave pesaile nests. The 
several species, which are very numerous, 
since Mr. Latham descrjbes no jess than 
forty-five, seem to be principally distinguished 
by their colour. 

ORION, in astfonomy, a constellation of 
the southern hemisphere, consisting of thirty- 
seven stars, according to Ptolemy ; of sixty- 
two according to Tycho ; and of no less than 
eighW, in the Britannic catalogue. . 

OtiNITHOClArjUM, star of Bothkhem, 
a genus of the hexatulria monogypia class of 
plants, the corolla whereof consists of six 
petals, of a lanceolated figure from the base to 
the middle erect, from thence to the points, 
piano-patent; thev are permanent, but lose 
their colour; the Iruit is a round angnlated cap- 
sule, funned of three valves, and containing 
three cells: the seeds ai;p numerous and 
roundish, the receptacle columnar. There 
are thirty- five species, all of them herbaceous 
and perennial, rising from three to six feet 
high, having stalks terminated with long 
s|>ikes of hexaptstalous, star-shaped, white 
and yellow' flowers. • 

OKNITIIOLOOY, that branch of natural 
history which considers and describes birds, 
their natures and kinds, their form, external 
and internal, and teaches their economy and 
uses ; see ayes : also the several orders and 
genera in the alphabetical order. Birds are 
divided, according to the form of their bills, in- 
to six orders, viz. accipitres, as eagles, vul- 
tures, and hawks : picdBt as crows, jackdaws, 
humming-birds, and parrots : anaereSf as 
ducks, geese, sWans, gulls : ffralia, as herons, 
woodcocks, and ostriches: naliirue, as pea- 
cocks, pheasants, turkies, -and common fowls; 
and mmeres, comprehending sparrows, larks, 
swallows, he, 

ORNITHORYNCHUS paradoxuH from 
New South Wales, a singular quadruped, 
which has not yet been properly classed in the 
Linnman system. The most remarkable cir- 
cumstonce in this curious animal, is the great si- 
milarity of its head with that of a duck , which 
however, is still more striking in its internal 
structure. ^ From the external form of the 
scull of this animal, one might be more easily 
led to conclude that it belonged to such an 
aquatic bird, than to a creature of the mam- 
malia tribe. Both ilie jaws are as broad and 
low as in a duck, and the calvaria has no 
traces of a soture, as is generally the case in 
full grown birds. There is likewise a hingo- 
larity in the cavity of the scull, of which no- 
thing like it is known in any quadruped animals 
of the mammalia, though there exists some- 
thing analogous in the class of birds, namely, 
a considerable bony falx, which is situated 
along the middle of the os frontis, and the 
ossa bregmatis. This processus is in general 
scarcely to be seen in tlie mammalia, even in 
those that have a bony tentorium cerebelli. 
The mandible of this animal is very singular, 
consisting of a beak, the under part of which 
has its mai^in indented as in ducks, and of the 
proper instrument for chewing that is situated 
behind, within the cheeks. This has no teeth. 


nor even the traces of alveoli, bnt only hrd 
broad processes of a peculiar formation oM 
each side, whose undnlated sufst^cies fit one 
another. Dr. Shaw says of the specimen ho 
examined, that it had no teetli, ^dentiiim 
nnlla sunt vestigia. ** But Sir Joseph Banks 
informs us that Mr. Home has found jn a 
specimen that belongs to the Society of . 
Natural History at Newcastle, on each side of 
the jaws, two small and flat molar teetli. The 
fore part of this anomalous mandible, or the 
beak, is covered and bordered with a coriaceous 
skin, in which three parts are to be distin 
uished: 1. The proper integument of^ the 
eak^ (integumentum rostri.^ 2. The labiated 
margins of it (mamnes labiales.) 3. A curious 
edg^ of the skin or the beak ( limbus transver* 
sariu^) 

ORPHAN. In the city of London there 
^ a court of record established for the care 
and government of orphans. 

ORPIMENT is a fine yellow powder, 
formed from a solution of the white oxide of 
arsenic in muriatic acid, to which is added a so- 
lution of snlphureded hydrogen in water. It 
may also be obtained by subliming arsenic and 
sulphur by a beat not sufficient to melt them. 

It is likewise found native in many parts of 
Germany and Italy, composed of plates that 
^ave a considerable degree of flexibility. 

ORRERY, a curious machine for represen- 
ting the motions and apptfirnnces of the hea- 
venly bodies. See Planetarium. 

OkTHOGRAPHY, that part of ^ammar 
which teaches the nature and afiections of 
letters, and the just method of spelling or 
writing. 

Orthography, in geometry, the art of 
drawing or delineating the fore right plan of 
any object, and of expressing the heights or ele- 
vations of each part. It is called orthography, 
from its determining things by perpendicular 
lines falling on the geometrical plane. 

Orthography, in architecture, the elevation 
of a building. 

Orthography. See Perspective. 

OTTOLAN. Sec Embebiza. 

ORYZA, rice, a genus of the digynia order, • 
in the hexandria class of plants; and in the 
natural method ranking under the 4th order, 
gramina. The calyx is a bivalved iiniflorous 
glume; the corolla bivalved, nearly equal, 
and adhering to the seed. There is but one 
^cies, namely, the sativa or common ripe. 
This plant is greatljE cultivated in most of the 
Eastern countnes, where it is the chief sup- 
port of the inhabitftats ; and great qnnntities 
of it are brought into England and other 
European countries every year, where it is 
much esteemed for puddings, &c. it being tdb 
tender to be produced in these northern conn- 
tries without the assistance of artificial heat ; 
bot from some seeds which were formerly 
sent to Carolina there have been great quan- 
tities produced, and it is found to succeed there 
as well as in the Eastern countries. 

^ OSCILLATION, in mechanics, the vibne 
tion, or reciprocali ascent and descent, of a 
pendulum. See Pendulum. 

It is demonstrated, that the time of a com- 
plete oscillation in a cvcloid, is to the time in 
which a body will tall through the axis of 
that cycloid, as the circumference of a circle 
to its diameter; whence it follows^ ]. Thai 
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t!:« oMcillHtions in the cycloid are all performed 8|)eciefl smooth, in others entirely covereil 
in equal times, as hcinK nil in the same ratio with spines ; and finally, in soi#; ; the spines 


to the time in which a body falls tlirongh the 
diameter of the generatinfr circle. 2. As the 
aiiddlo part of the cycloid may be concei- 
ved to coincide with the generatiiig circle, 
tlio time in a small arch of that circle will be 
nearly equal to the time in the cvcioid; and 
hence the reason is evident, why the times in 
very little arches are equal. 3. The lime of 
a complete oscillation in any little arch of n 
circle, is to the time in which a body would 
fall througli half the radius, as the circumfe- 
rence of a circle to its diameter; and since 
the latter time is half the time in which a body 
would fall through the whole diameter, or any 
chord, it follows that the time of on oscillation 
ID any little arch, is to the time in which;t body 
woulu fall through its chord, as the semicircle 
to the diameter. 4. The times of the oscillr- 
tions in cycloids, or in small arches of circles, 
are in a siib-duplicate ratio of the lengths of 
the pendulums. 5. But if the bodies that os- 
cillate arc acted on by unequal accelerating 
forces, then the oscillation will be performecl 
in times that arc to one another in the ratio 
compounded of the direct subduplicate ratio 
of the lengths of the nenduliims, and inverse 
subdiiplicate ratio of the accelerating forces. 
Hence it appears that if oscillations of uneqiidl ** 
pendulums are performed in the same time, 
the accelerating gravities of these pendulums 
must be as their lengths ; and thus we conclude, 
that the force ofgravity decreases as you go to- 
wardg the equator, since we find that the lengths 
of pendulums that vibrate seconds are always 
less at a less distance from the equator, 6. 
The space described by a falling body in any 
given time, may be exactly known ; for finding 
by experiments, whnt pendulum oscillates 
in that time, the half of the pendniiim will 
be the space required, in the duplicate ratio 
of the diameter ot a circle to the circumference. 
OSCILLATION, Centre of. See CsNTRg. 
OSIER, a very valuable shrub, of the salix 
viminales, used principally in basket-making, 
OSMAZOME. If cold water which has 
been digested for a few hours on slices of 
raw muscular fibre, with occasional pressure, 
be evaporated, filtered, and then treated 
with pure alcohol, a ju ndiar animal principle 
will be dissolved, to the exclusion of tho 
salts. By dissipating ;lie alcohol with a gentle 
heat the osmazome is obtained, ft has 
brownish- yellow eolotin, and the taste and 
smell of soap. Its aqueous solution nlfords 
precipitates, with infiisiuh of nut-galls, nitrate 
of mercury, and nitrate and acetate of lead 
OSMIUM. See Chemistry. 

' OSSIFICATION. The deposition of cal- 
careous phosphate or carbonate on the soft 
solids of animal bodies ; as in the pineal gland, 
lungs, liver, Swi. 

OSTEOLOGY. See Anatomy. 
OSTEOSPERMllM, u genus of the class 
and order syngenesia polygamia necessaria. 
'The cal. is simple, in two rows, many-leaved, 
almost equal ; seeds glohillar, coloured, bony ; 
down none ; recent, naked. There are seven- 
teen imccies, shrubs of the Cape. 

OSTOACION, in icldhyology, a genus of the 
branchiostegons order vf fishes, of a globose, 
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always very firm and hard; and is in some 


cn^iivly occupy only particular places ; 
are no belly-fins, and Uw ethers are five in 
iinmber, v«e. two pecioml or lateral hns,^ one 
on the back, the pinna ani, and (be toil. There 
are 12 species of this genus, the tricinefer 
has a triangular body nnarined; iniiabiti 
India ; the back appearing as if covered with 
liionibic marks cut transversely. The qnadri- 
corniis, with frontal and s[(,bcHudal spines, in- 
habits India and Guinea. 

OsTRACiON, triink-fish, a genus of fishes, 
of the order nantes ; the generic character is, 
teeth poiptirig forwards, cylindric rather hhint; 
body mailed by a bony covering. 

OSTR^\, the oysler, in zoology, a genus 
belonging to the oixler of vermes testaceo*. 
The sheU has two iinf^ual valves ; the enrdo 
has no teeth, hut a small hollowed one with 
transverNe lateral streaks. There are thirty- 
one species, principally disliiigiiishrd by pecii.- 
iiarities in their shells, The common oyster 
i.s reckoned an ^*xcellent food ; and is eaten 
both raw and variously prepared. The cha- 
racter of the genus, in the words of Burhut, 
is, The animal a tethys ; the shell bivalve, 
iinequivalve, with something like ears; tlie 
hinge void of teeth, with a^Jeep oval hole, and 
transverse streak.s on the sides. There is no 
w'omh nor anus.*' I'he genus is divided into 
four families, of which ostrea is the last. 

The oyster dilfers from the muscle in being 
utterly unable to change its situation. It is 
entirely without a tongue, wliich answers the 
purposes of an arm in the otlier anininl, hut 
nevertheless is often attached very firmly to 
any object it happens to approach. 

Oysters usually cast their spawn in May, 
whicli at first appears like drops of candle- 
grease, and sticks to anyi-liard substance it 
tails upon. These are covered with a shell 
in two or three days ; and in three years tiie 
animal is large enough to be brought to mar- 
ket. As they invariably remain in the places 
where they are laid, and as they grow without 
any otlier deeming food than the atilux of sea - 
water, it is the custom at Colchester, a:iil 
other parts of England, where^ tiie tide settles 
in marshes on land, to pick iq/great quantities 
of small oy.sters along the shore, which, when 
first gathered, seldom exceed the size of six- 
p;nce. These are deposited in beds where 
th*; tide comes in, and in two or three years 
glow to a tolerable size. They are said to ht' 
better tasted for being thus shellcred from the 
agitations of the deep ; and a mixture of fre.sh 
wn: r entering into these repositories, is said 
to improve their flavour, and increase their 
growth and fatness. The oysters, hpweVer, 
which are prepared in this manner, are by no 
means so large as (hose found sticking to rocks 
at the bottom of the sea, usually called rock- 
oysters. These are sometimes found as broad 
as a plate, and are admired by some as excel- 
lent food. But what is the size of these com- 
pared to the oysters of the East Indies, sgme 
of whose shells have been seen two feet over ! 
The ovsters found uinn}^ the coast of Coro- 
mandel, are capable of tiirnishing a plentiful 
meal for eight or ten men ; but it seems uni- 
versally agreed that they are ii<i w«> r »«i 
parable to ours for delicacy of Aavoiir 
OSTRICH See Sravnitc. 
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OTIS, the httstard^ in ornitlioloGr\% a die- j>unils to be taken from (he reputed fidlier to 
tinct fp^ntifl of birds, of the order of tlic gnl- indemnity the parish, 
iinte, the characters of wliicli are these; there OVERT ACT. In the case of^^treason is 
are three toes on eacli foot, all filmed for- coni^iassingr or imagining the death of the king, 
wnrds; and the head is naked, or ha^ no comb, this 'inagining mujst be manifested by some 
There are foor species, principally distin- open act ; otherwise being only an act of thU 
giiished by their colour. One of the species, mind it cannot fall under any judicial cogni- 
(lie tirda, or bustard, ^see plate NaL Hist, zance. Bare words are held not to amounf to 
tig. 309,) is the largest of the British land fowl, an overt act, unless put into writing, in which 
the male at a medium w'eigliing 25 pounds; case they are then h^d tote an o^ert act, as 
there are instance^ of some very old ones arguing a more deliberate intention. No evi- 
weigliing 27 ; the breadth nine feet ; the length dence shall be admitted of any overt act, that is 
near four. Besides the size and di/lerence of notexpressly laid in the indictment 7. VV. c. 3. 
colour, the male is distinguished from tlie OVlS, sneep, a genus of miadriipcds of the 
fenitile by a tuft of feathers about inches order pecora ; the generic character is, horns 
long on each side of the lower mandmle. Its hollow, wrinkled^ turning backwards, and 
neck and head are nsh-coloured : the back is spirally intorted ; front teeth, eight in the lower 
barred transversely with black and m-ight rust- jaw ; canine-teeth, none, 
colour ; the greater quill-feathers arp black ; 0. dries, or the common sheep. This nni- 

the belly white ; the tail is marked with broad ngil, in its state of complete domestication, 
red and black bars, and consists of twenty appears equally stupid as it is harmless, and 
feathers; the legs dusky. The female is about seems nearly to Justify the observations of Biif- 
half the size of the male: the crown of the ^n, who describes it as one of the most timid, 
head is of a deep orange, tra^prsed with black imbecile, and contemptible of quadrupeds, 
lines; the rest of tlie head is brown. The When alieep, however, liav% an extensive 
lower part of the fore side of the neck is ash- range of pasture, and are left in a consider- 
coloured ; in other respects it resembles the able degree to depend upon themselves for food 
male, only the colours of the back and wings and protection, they exhibit more respectability 
are more dull. Tift birds inhabit moat of the of character. A ram has been seen in these 
open countries of the south and east parts of •cffrciimstances to attack and beat off a large 
this island, from Dorsetshire as far as the and formidable dog, and even a bull has been 
Wolds in Yorkshire. Bustards lay only two felled by a stroke receivq^ between his eyes, 
eggs of the size of those of a goose, of a pale as he was lowering his head (o receive his ad- 
olive brown, marked with spots of a aark Ternary on his horns and toss him into the air. 
colour; they make no nest, only scrape a hole When individual eiforts are unequal to the 
in the ground. In autumn they are (in Wilt- danger, sheep wdll unite their exertions, |4ncing 
sliire) generally found in large turnip-fields the females and their young in the middle of 
near the downs, and in flocks ol’ 60 or more. an irregular square, the rams will stntioif them- 
OTTER. See Mustel\. selves so as to present an armed front on every 

OVA I*, an oblong curvilinear figure, other- side to the eni^ny, and will support their ranks 
wise called ellipsis. The proper oval, bow- iu tlie crisis of attack, harassing the foe by the 
ever, or egg-shape, dillers considerably from most formidable and sometimes (ntnl blows, 
that of the ellipsis, being an irregular figure. Sheep display considerable sagacity in the .se- 
nnrrower at one end than at the other ; whereas lection of their food, and in the approach of 
the ellipsis, or mathematical oval, is equally storms they perceive the indications with ac- 
broad at each end ; though it must be owned, curate precision, and retire for shelter always 
these two are conmionlv confounded together, to the spot which is best able to afford it. 1'be 
even geometricians calling the oval a false domestic sheep is scarcely ever found (excepting 
ellmsis. H in temperate latitudes) in a state approaching 

overseers q/* tfie poor. By 43 Eliza- to pcrlecfion. In hot regions its wool dege- 
beth, c. 2, § I, the churchwardens of every nerates into a species of hair, and in rigid cli- 
parish, or two substantial householders, to he mates, though the wool is fine at the roots, it is 
norninated yearly in Easter week, or within coarse towards the surface, 
one month aRer Easter, under the hand and Of all the domestic animals, none is so 
seal of two justices of the peace of the county, subject to various c^sorders as the sheep, 
shall be overseers of the same parish, in Of these, one of the most extraordinary, as 
general, all persons are liable to serve, with well as the most Aflnl, is (he rot, owin^ to 
some exceptions as to peers of the realm, cler- vast numbers of worms, of the genus fasciola, 
^^en, parliament men, attornies, practising which are found in the liver and gall-bladder, 
barristers,, the president and members of the They arc of a flat form, of an oval shape, with 
college of physicians, surgeons, and npothe- sligliily pointed extremities, and bear a general 
caries free of the hall ; oissentiog ministers, lesemblance to the seeds of a gourd, 
prosecutors of felons, having a Tyburn ticket, OUNCE, a little weight, the sixteenth part 
and soldiers actually serving in the militia, of a pound avoirdupois, and the twelflh part 
Their duty consists in raising the poors'-rate, of a pound (roy ; tlie ounce avoirdupois is 
taking care of the poor, giving relief to casual divided into sixteen drams, and tiie ounce troy 
poor, and removing persons who come to into twenty pennyweights. # 

seiUe iU a tenement under 104 a year. See. Ounce. See Fesis. 

without a ■•ert/fi:;ate. They are also, to bind OUTLAWRY, is being put out of the law, 

out the children 'if poor persons, and in that or out of the king's protPcfoii. It is a punisli- 
case the infant parisD apprentice and his mas- ment irflicted for a contempt in refusing to be 
ter (;annot vacate the indentures without the amenable to the process of the higher courts, 
overseers. They are als6 to procure orders By outlawry in civil actions, a person is put 
of iiiaiDteoBuee of bastards to h.^ ipada. and out of the protection of the law, 2o that he is 
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eotonly incapable of saiM for the redress of OXIDATION’. The process of converting 
iidiiries, but maybe imprisoned, and foHeits nietels or other substances into oxides, by coin* 
aU his goods and chattels, and the profits of binins with tliem a certain |iortion of oxygen, 
his land ; his personal chattels immediately Jt*'diner8 from acu^fication in the addition of 
upon the outlawry, and his chattels real, oxygen not being sufficient to form an acid 
find the profits of his land^, when found by with the sfibstance oxided. 
inquisition. OXIDES. Substances combined with oxy- 

OUTWORKS, in fortification, all those gen, without bring in the state of an acid. ^ 
works made wiUiootside the ditch of a for- OXVOEN GAS. This gas was obtained 
tified place, to cover and defend it. See by Dr. Priestley in 1774 from red oxide of 
Fortification. mercury exposed to a burning lens, who ob- 

OX. See Bos. served its distinguishing )>ropertie8 of ren- 

OXALATES, are compounds of the sali- dering combustion more vividf and ^eminently 
fiable bases with oxaliw^id. supporting life, Scheele obtained it in dif- 

OXALIC ACID. Trifs acid, which abounds ferent modes id 1775; and in the same year 
in wood sorrel, and which, combined with a Lavoisief , who had begun, as he says, to sna- 
small portion of potash, as it exists in that pect the absor^on of atmospheric air, or of 

} >lnnt, nas been sold under the name of salt^ qf a portion bf it, in the calcination of metals, 
emons, to be used as a substitute for tlRi juice expelled it from the red oxide of mercury 
of that fruit, particularly for dischaiging ii^- he^d iif a retort Oxygen gas forms abont a 
spots and iron-moulds, was long supposed m fiftlrof our atmosphere, and its base is very 
be analogous to that of tartar. abundant in nature. Water contains 88.88 per 

In the year 1776, however, Bci^ann dis- cent of it ; and it exists in most vegetable and 
covered, that a powerful acid might be ex- animal products, acids, salts, and oxides. See 
tracted from sugar by means of the nitric ; CifBMisTRY. * 

and a few years afterwards Scheele found this ^ OXVMEL, is a compound of honey and 
to be identical with the acid existing naturally vinegar. 

in sorrel. Hence the acid began to be disiin- OXYMURIATIC ACID, or Chlorinb. 
guished by the name of saccharine, but has See CrfEMiSTRV. o 

since been known in the new nomenclature by ^ OYER of a deed, in law, is when a man 
that of oxalic. bringa an action upon a deed, bond, &c. and 

The oxalic acid is a good test for detecting the defendant appears and prays that he may 
lime, which it separates from all the other hear the bond, wherewith he is charged; 
acids, unless they are present in excess. It and the same shall be allowed him. And he 
lias likewise a greater affinity for lime than is not bound to plead till he has it, paying for 
for ayy other of the bases, and forms with it a the copy of the instrument It is then set 
pulverulent insoluble salt, not decomposable forth upon the pleadings, 
except 1^ fire, and turning syrup of violets Oyxr and Terminer, in law, is a coart 
green. Oxalic acid acts* as a violent poison by virtue of the king’s commission, to hear 
when swallowed iir the quantity of 2 or 3 and determine all treasons, felonies, and mis- 
drachms; and several fatal accidents have demeanors. 'This commission is usually di- 
lately occurred in London, in consequence of rected to two of the judges of the circuit, and 
its being improperly sold instead of Epsom several gentlemen of the county; but the 
salts. Its vulgar name of salts, under which judges only are of . the quorum, so that the rest 
the acid is bought for the purpose of whitening cannot act without them, 
boot-tops, occasions these lamentable mistakes. Oyer of the records, in law, is a petition 
But the powerfully acid taste of the lattcsc sub- made in court, that the judges for more sa- 
stance, joined to its prismatic or needle-fwmed tisfactory proof, will be pleased to hear or 
crystallization. Ire sufficient to distinguish it look upon any record, 
from every thing else. The immediate rejec- O Y£S, corrupted from thS French oyez, 
tion from the stomach of tliis acid by an emetic, hear ye, is an expression used by the crier 
aided by copious draughts of warm water con- of a court, in^ order to enjoin silence, wlien 
taiiiing bicarbonate of potash, or soda, chalk, or auy proclamation is made, 
carbonate of magnesia, are the proper remedies. OVSTER. Sec Ostbea. 

P. 

p or p, the fifteenth letter, and eleventh PAGE, a measure taken from the spi.co 
’ consonant of the alphabet. In music, P. between the two feet of a man, in walking, 
stands for piano, orsoftly;PP. for pin piano, usually reckoned two feet and an half, ana 
t. e. more softly ; and PfP. for pianissimo, or in some men a yard or three feet. See 
verv softly. Measure. 

Among^ astronomers, P. M. is nsed to denote I'he geometrical pace is five feet ; and 
post meridian, or afternoon; and sometimes 60,000 such paces make one degree of the 
for post mane, t. e. after midnight. equator. 

« As anomeral, P. signifies the same as G, tnz, PACK, in commerce, denotes a quantity ot 
400; and with a dash ovePit, thus P. 400,000. goods made np in loads or bales for carriage. 

Among physicians, P. denotes pugil, or the A pack of wool is 17 stone and two imunds, 
eighth part or an hanaful ; P. M, partes sequales, or a horse’s load. 

or equal parts of tlq^Dgredienfs ; P.P. sign!- PACKESRS, persons whose employment it 
fies pulvis pairum, t. e. the Jesuit's powder; is to pack up all goods intended for exporfn- 
and ppt. prwparatus, prepared. tion ; which they Ho for the great trading 
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curopanies and merchants of London, and are larljf in discovering or selecting jmen antiQeoti 
answerable if the goods receive anjr damage as are' capable of being moat apptO|:Srh^tely ^- 
tlirungh bad package. ' * pressed by painb'ng, and of prodnctisg a power. 

PACOS: See Camelus. iuI effect by sneh means as are distiiictivcly 

PyEONFA, peony, a genus of tli^ digynia placed within the edinpass of that art i 

order, in the polyandria class of plants, and Composition regards the arrangement of the 
in the natural metliod racking under the f^th subject both as to forms, and to the general 
order, multisiliquse. The calyx is pentaphyl- effects of light and shade, and of colour. It 


lous; the petals five ; there are no styles; the comprehends the general distribution .and 
capsules are polys(^rmo)is. There are five grouping of the figures,' their conihinatioli 'or 
species, most of tlielh hardy ; they are large contrast, the choice of attitudes, the disposal 
herbaceous fiowery perennials, with tuberous of draperies, the situation of the scene itself, 
roots, sending up strong annual stalks from as well as (ne distribu||pi and connection of 
one to tliree feet in height, terminated by very all the various parts of^nery and ornament, 
large flowers of a beautiful red coloifi*, and Desi ^ — Although this part of the art is, irt 
much larger than any rose. The* common offi- a certain degree, re<}uisite even in making the 
cinal, or male peony, is also tomarltoble for first rough sketch, it is not until afterwards 
its C(\|>sules turning backward, opening and that the artist exerts his utmost powers to give 
displaying their red inside, togetlier ufith the tliaL^oct proportion, that beauty of contour, 
numerous seeds in a singularly agreeable or* on ^that grace and dignity of action and de- 
der, appearing Pery ornamental after the flower portinent to his figures, which constitute the 
is past. perfection of The most perfect k no w- 

FAGANISM, the religion of the Heathen ledge of form, however, is not the Only branch 
nations, in which the Deity represented of painting, termed design. The art of /ore- 
under various forms, and by all kinds of sAorteninff, by which a limb or a figure, al* 
images, or idols; it is therefore called idol- though only occupying a diminished space on 
ntry, or image worship. The tlieology of the the canvas, is rendered in appearance of its 
Pdgans was of three«8orts, viz. fabulous, na- full length and magnitude, is an equally indis- 
tural, and political or civil. The first treats QCMoble object of the artist's attainmenK 
of the genealogy, worship, and aUributes of Colouring regards, first, the infinite variety 
their deities ; who were, for the molt part, the of hues with which iiature^istingiiishes her 
offspring of the imagination of poets, painter^ forms, agreeably to the degffe and mixture of 
and statuaries. To their gods were given dif- tlie’^rays of light which their surfaces reflect; 
ferent names and opposite attributes, uscribrng and, secondly, the distribution, apposition, 
to them every species of vice, as well as to and accompaninietd, of various hues or tjpls, 
verv vir . ^ so as to produce the effect most pleasing to the 

PAGE, a youth of state retained in the sight, a circumstance ip which nature always 
family of a prince or great personage, as an delighfs. 

honourable servant, to attend in \ isits of cere- Colouring . — It is the duty^of the colourist to 

moiiy, carry messages, bear up trains, robes, consider, that as tlierc are* two sorts of ob- 
&c. und at the same time to have a genteel jects, the uaturnl or real, and the artificial or 
education, and learn his exercises. painted, so there are also two sorts of colours, 

PAGOD, or Pagoda, a name whereby the viz. (he natural, or that which makes all the 
East Indians call the temple, in which they objects in nature visible to tis, and tlie arti- 
worship their gods. The paged usually con- ficial, or that, which, by a judicious mixture of 
sisfs ot three parts : the first is a vaulted roof, simple^lours, imitates those natural ones in all 
supported on stone or marble columns ; it is tlieir various situations and circ^stances. 
adorned with images ; and, being open, all Of the few maxims which can be offered on 
persons without distinction are allowed to en- the subject of colouring, the following are the 


adorned with images ; and, being open, all Of the few maxims which can be offered on 
persons without distinction are allowed to en- the subject of colouring, the following are the 
ter it. The second part is filled with grotesque least questionable : 

and monstrous figures, and no person is allowed ^ We must learn to vidw nature to advantage, 
to enter it but the brahmins themselves. The in order to representher w'ell. There, are two 
third is a kind of chancel, in which the statue manners of colouring; the one depending on ha< 
of the deity is placed. It is shut up with a bit, the other on the true knowledge of colours, 
very strong gate. Tiie first is confined, (htf second unlimited.^ ^ 

Pagod, or Pagoda, is also the name of a The h||rmony of natgre in her colours arises 
gold or silver coin, current in several parts of from objeefs participating of one another by 
the East Indies, value 5s. ' reflection ; for there is no light which does 

PAINTING, -is the art of representing all not strike some body; nor is there any en- 
ohjects of nature visibly, by lines and colours lightened body which does not reflect its light 
on a plain surface. It nas also the pow&r of nnd colour at the same time, in proportion to 
expressing by the same means conceptions and the force of the Ifgiit, and according to the 
images of Lhe mind which do not actually exist nature of the colour. Tliis partici/Mition of 
in any of the usual forms of nature. It is to be reflection in light and colour, constiuitcs that 
considered as an art displaying either con- union of colouring which it is the business of 
jointly or separately the powers^ of imagination the painter to imitate. 

and imitation: and may bo divided into in- variety of tints, v^ry nearly of the same ^ 
vention, which regards the original thought or tone, employed in the same figure, and often 
conception of the subject; ana into composi- upon the same part, with. moderation, contri- 
tion, design, and colouring, which regard the bute much to harmony. 

execution or the work. Any loading or overcharging of colouring, ^ 

Inventbn consists generally in the choice of for whatever purpose it is usra, must be so 
such subjects ns ore best cumulated to answer discreetly managed, as not to doatroy the 
some great and interesting end; and iiarticii- character of the object. 

2 P 
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The repetition of (he same colour in a picture 
u to be^ avoided, unless where it serves to con- 
'hect (he various masses bf a composition. The 
eye becomes tired with viewing the same ob- 
^ ject ; it loves variety artfully presented to it. 

The apparent value of colours in a picture 
(as in all things) arises from comparison. 

Several colours which, placed iinmixed by 
one another, have a kind of aerial brightness, 
when mixed together, produce a disagreeable 
earthy colour ; for instance, ultramarine with 
fine yellow, or fine vermilion. 

Colours which by mixture lose strength and 
become harmonious, are called broken colours, 
and contribute as greatly to the sweetness and 
soilness of tones in pictures us they snbtmct 
from their brightness. 

CAiaro Scuro» ^ 

The art of chiaro-scuro consists, 1st. In con- 
necting and combining the figures or objects of 
a composition in such masses of light niul of 
shade, as are both the mort pleasing to tlie eye 
and the best calculated for the just developc- 
nient and display of the subject. 2dly. In as- 
signing to each object the colour most corres- 
ponding (on account of the force or qualities 
above mentioned) to its respective ]ilace in the 
pneral mass or group, anil at the same time 
best harmonizing with the other colours of 
picture, either by its natural and proper tone, 
or by the reflected hues which it receives from 
adjoining or surrounding objects. The beauty 
of these reflexes depenus on the skilful adap- 
tation of transparent or opaque colours. 3rdly. 
In Me judicious introduction of such accidents 
as contribute to strengthen the general eilect 
and character of the work, ft is on chiaro-scuro, 
says Mengs, that depends the expression of 
tlie character of a picture, whether it is gay or 
gloomy, cheerful or solemn The distribution 
of objects forms the masses of chiaro-scuro, 
by combining or connecting (heir lights and 
shades in such a manner as to prevent tlie eye 
from wandering confusedly over the w'ork. 

Cmvposilio^, 

'Composition may be divided into the general 
distribution of objects, the grouping, 'the choice 
bf attitudes, the contrast, the cast of draperies, 
and the inanngeinent (he back ground, or 
(he connection of i;^ole efiect. 

In composition, as far as regards the general 
distribution uf objects, the painter ought to 
contrive that the spectator may, at the first 
' sight, be struck with the genera) cli.trncler of 
the subject, or at least may comprehend its 
principal scope. This effect is most readily 
produced by placinfc the most essential tigures 
in the most conspicuous places, provided it 
can be done without violence or impropriety: 
Besides ihis distinctness in the general expres- 
sion of the subject, the bounty of the composi- 
tion will depend on the lariety, connection, 
and contrast, displayed in tlie distribution of 
otgects ; providcci, in like manner, that these 
t are conformable to the nature of the subject, 
gay, familiar, fuU of motion and hurry, 
0r mfi, solemn, and melancholy. 

/The grouping regards both design and cliiuro- 
Bcnro. Id the fori^r, it respects the fibres 
principally concerns in the expression of the 
subject, \vhich mnst necessarily be near to, or 
distant froVii one enotber, as their actions, con- 


versations, or other mutual relations, require. 
In the latter, it regards tliose masses which era 
^rmed from objects which may be properly ar» 
ranged together, and those effects of light and 
shade which are formed in consequence of 
such assemblage or union. These are ^ the 
points to which thS attention must be princi- 
pally and diligently directed in forming the 
groups of a composition. The choice%f atti- 
tudes is (he principal snbordinate division of 
grouping. Whatever attitude is given, it must 
not only contribute its due portion to the com- 
pletion of the group, the greatest care must 
oe taken by the .painter, that it does not ap- 
pear tq be introduced for that purpose merely. 
It mnst be appropriate to the charurter of the 
individiif^l figure, and expressive of its requisite 
action : and it must at the same time, combine 
whatev“r beauty of form can be shewn by 
such a selection of turns or views of the body, 
as the necessary circumstances will admit. 
The knowledge of (generic onaracters, under 
(he various modifications of sex, age, and cpti- 
dition ; of the, various operations of the pas- 
sions in the human mind ; and a thorough ac- 
quaintance with the circumstances of the his-- 
torj’^or other subjects to be represented; are 
the best guides to a good choice of utlitudee 
The managemeui of the'ijack-pround, or con- 
nection of the general effect, is effected by a 
due combination of lights and shades, by an 
union of colours, and by such oppositions or 
contrasts ns are sufficient to relieve the distinct 
groups, and to give repose to the eye. 

7Ae different classes of painting. 

Painting is chiefly divided into historical 
(comprehending allegorical and mystical,) gro- 
tesque, portrait, fancy, animals, fruifs and 
flow'ers, battles, landscape, sea- views, archi- 
tecture, still life. The subordinate divisions 
of all these are endless. The first has been 
sufficiently spoken of under tlie head of invi ii~ 
tion, in the present article. 

Grotesoue paintings are to be found in the 
celcbratea Loggia of the Vatican palace at 
Koine, painted from the designs of Kaffaelie 
and in the ceiling of (he portico of the Capitol, 
carved from those of Michael Angelo. Of 
portrait, as being a brancli of painting much 
cultivated in our country, it is requisite to give 
a more detailed account. 

Portraiture. The greatest perfection of a 
portrait is extreme likeness, and the greatest 
fault is (he resemblance of a person for whom 
it was not designed, unless we are inclined to 
except Q still more grievous defect, viz.' the 
-vant of resemblance to tiny person whatever. 

Varioua difficulties altenci, and not seldom 
impede, the execution of this task. It is thie 
that tliere is not a single person in the world 
of whatever age, sex, or condition, who has not 
a peculiar character both in body and face ; 
but it is also the essential duty of portraiture, 
that it not only imitates what we see in nature, 
but that It exhibit such views of nature 
as are confessedly the most advantageous to 
the person represented. , The moment that the 
idea raised by the sight of the portrait is infe- 
rior to that raised by tlie sight of the person, 
the labour of the artist sinks into the debasing 
region of caricature. The resemblance, as well 
os every other excellence^ of a portrait, depend/s 
on feature, expression, air, colouring, attitude 
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and attire. Tlie features require to be care- 
fully examined and studied by inspection in 
many different views, w that at tiie moment 
when the painter puts his pencil to the canvas, 
he may be possessed not only of tfle apparent 
form of each particular feature, in the view in 
which he represents it, bnt of its real and cha- 
racteiistic form also, the full expression of 
which is not discernible in every view. Each 
particular feature should appear so distinctly 
shaped, as that aA exact model of the real 
head could be formed from the picture, if re- 
quisite : and they must be at the same time so 
blendecl in the general mass of the face, that 
no one shall obtrude itself on the beyond 
the rest The peculiar mode of touch, or exe- 
cution, whereby each feature is bedl ‘ discrimi- 
nated, can only be learned from 'practice, and 
the attentive study of the best musterS. 

With regard to the methods of proceeding 
in the execntlbn of n portrait, they nH\u been, 
and are, so exceedingly various, in various mas- 
ters, that a discussion of them would lead to 
an endless labyrinth. * 

Nothing varies more quickly, more diacemi- 
bly, or more frequently,, than the colour of a 
sitter’s face. Great care must therefore be 
taken to establish gn uniform judgment of the 
sitter in this respect also; for the colouring of « 
the skin, or Complexion being an erfiisiou of 
nature, tending to discover the true tempers of 
persons, exactness of imitation here becomes 
essential to the exhibition of character. It may 
be therefore expedient to watch the first mo- 
ments of the appearance of colour in the sitter, 
who, sooner or later, from a continuance in one 
posture, loses those spirits, whiqh, at his first 
sitting down, gave to every part of the face a 
livelier and fresher hue. There is no other 
point of paqiting iu which the paradox may be 
more truly asserted, “ that^ the painter, who 
only paints what he sees, will never arrive at 
perfect imitation.’^ 

The other classes of paintinj^ arc sufiiciently 
denoted by their names, excepting the last, vix. 
still lifey of which it may by requisite to add 
that the term is applied to all inanimate objects, 
bnt chiefly to all household furniture, ornaments, 
and instruments of use, &c. 

Modes and Materials of Painting. 

The diirorent modes of painting now in use are: 

Oil painting; preferable to all other methods, 
as it admits ot a perfect gradation of tints in 
^he most durable of all materials, except those 
of Mosaic painting ; in which an imitation of 
objects is produced by the junction of a great 
number ot small pieces of natural marble of 
diflfrent colours fixed in stucco, a mortalP, so 
that if the mortar is well prepared, the monu- 
ments of this art may descend to the most re- 
mote ages. 

Fresco painting; which is performed with 
colours diluted in water, and laid on a wall 
newly plastered with which they incorporate, 
and are sometimes as durable as the stucco itself. 

^ Crayon painting ; in which colours, either 
simple or compound, are ground in water mix- 
ed with ram, and made into small rolls of a hard 
paste, which are then used on paper or parch- 
iiienL 

Miniature painting; which consists of co- 
lours preparea with water or gum, and laid on 
vcllnm or ivory. • 


Enamel paintii^; which is performed on 
copper or gold, with mineral collars, dried' by 
fire. This method is also very durable. 

Wax, or encaustic painting ; performed t^y 
tlie mixture of' wax with the varnish and go> 
lours. ^ 

Painting on glass, is too well known to need 
description, and performed by various methods. 

Paintii^ in distemper ; which is with colours 
mixed with size, whites of eggs or any thin 
glutinous substance, and used on paper, linen, 
silk,, board, or wall. ' «« 

Painting in water’OOlours, more properly 
called limning; it is perfbhned with colours 
mixed with water, gum, size, pAste, &c. on pa- 
per, silk, and various other materials. 

To these is to be added elydoric painting, 
consisting of a mixed use of oil colours ana 
%ljater. 

Painting in Fresce. 

Before yon begin to paint, it is necessary to 
apply two layers of stucco on the place where 
your work is to be executed. If yon are to 
paiut on a wall of brick, the first layer is easily 
applied ; if of free-stone closely joined, it 
necessary to make excavations in the stone, 
and to drive in nails or pegs of wood, in order 
t8 hold the layer together. 

The first layer is made of good lime and a 
cement of pounded brickpor which is better, 
river-sand, which latter forms a layer more uin 
even, and better fitted to attach the second 
smooth layer to its surface. The ancien^ ap- 
pear to liave possessed the art of making this 
species of mortar superior to any now in use. 

Before applying the second layer, on which 
yon are to mint, it is requisite that the first be 
perfectly dry, ns the lime while moist emits a 
pernicious eflliivium. 

When the first layer is perfectl)r dry. wet it 
again with water, in proportion to its ur;^ne8s, 
that the second layer may more easily incor- 
porate with it. 

The second layer is composed of lime, slak- 
ed in the air, and exposed for a whole year, and 
of river-sand of an equal grain, and moderate- 
ly fine. The surface of this second layer must 
be uniformly even.^ It is laid on with a trowel ; 
and the workman is provided with a small piece 
of wood, to remdve the large grains of sand, 
which if they remained, mij^t render the sur- 
face uneven. 

To give a fine polish*to this surface, a sheet 
of papfif should be applied onit, and thetroweT 
passedSid repassed^ver the paper ; this cau- « 
lion will prevent any little inequalities which 
might iqjurc the elfect of the painting at a dis- 
tance. 

The workman must not extend the layer 
over a greater space than tlie painter is able to 
finish in a day, as it is necessary that the ground 
should always be fresh and moL^t unuer his 
pencil ; and it is on this account that the readi- 
ness of the .artist’s hand becomes so lequisite a 
quality in the execution of works in fresco. ^ 

The ground being^ns prepared, the painter 
begins his work j but as painting in fresco must 
be executed rapidly, ana as there is no time to 
retouch any of the strokes of the brush with good 
cftect, h^will first have takeiK care to provide 
himself ^with large finished drawi^fs in chalk 
or paintings in distemper, of the same size as 
the work which he has to paint, so that he shall 
2 P 2 
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have only to copy these drawing i so the wall 
The winter traces the outlines of the figures on 
the plaister, by passing a steel point over theoit 
or pricking ^em clo^y and passing vei^ fine< 

i\ 

The colours are ground and tempered with 
water. It is to be remarked, that all the co- 
lours used in this method of painting brighten 
as they grow dry, excepting the pavonazzo or 
red varnish, the brownish red ochre, ruth ochre, 
and the blacks, particularly tliose that are 
"passed through the fire. The best colours are 
white, made of old lime, and white marble- 
dust (the proportional quantity of the latter de- 
pends on the quality of the lime, and must be 
found by trial, as too great a quantity of marble- 
dust will turn the colour black ; ultramarine 
blue, the black of charcdal, yellow ochre, burnt 
vitriol, red earth, green of Veroqa, Veuetiah 
black, and burnt ochre. Other colours which 
require to be used with greater precaution, 
are amel, or enamel blue, and cinnabar. Ena- 
mel blue must 1^ applied instantaneously, and 
while the lime is very moist, otherwise it will 
not incorporate ; end if you retouch with it, 
you must do it irr an hour or more after tho 
nrst application of it, Jn order to increase its 
lustre. Cinnabar has ^splendour almost beyond ^ 
all oilier colours, but it loses it when mixed 
with lime. It may, however, he employed in 
places pot exposed w the air, if proper care is 
used in prcfmring it. For this purpose, re- 
duce a quantity of the purest cinnabar to pow- 
der, pet it into an earthen vessel, and pour 
lime water on it two or three times. By this 
process the cinnabar receives some impression 
from the lime water, and you may then use it 
with greater safety. The white of lime is for- 
med by mixing lime, slaked a long time before 
with good water. The lime deposits a sedi- 
ment at the bottom of tlie vessel ; when the 
water is poured off, this sedjment is the white 
of lime. Another kind of white may likewise 
be made from egg shells, pounded, in great 
quantities, and boiled in water, together with 
qnick lime, and afterwards put into a strainer 
* and washed repeatedly with spring water. 
The shells must be again pounded' until- the 
water employed for tliat purpose becomes 
pare and limpid ; and when (he shells are com- 
pletely reduced to powder, they are ground in 
water made np in small pieces and dried in 
the son. The effect of this colour must be as- 
certained by experimenfi 'Ochres of all kinds 
make j^ood colours for frgseo, being p|||fiouHly 
burnt in iron boxes. Ultramarine neverraanges, 
and seems to communicate its permanent 
quality to the colours with which it is mixed. 

Dtaiemper, 

In addition to what has been said of this me- 
thod of painting under its proper article, (he 
following particulars are worthy of notice : 


following paiticulars are worthy of notice : 

Until the discovery of oil -painting, the methods 
fnost ^neraliy adopted by all Italian painters 
worn IhoM of distemper ai^ fresco. 

Id distemper, when they painted on boards, 
they of^D pasted over the boards a piece of 
fine cloth, to prevent them from parting ; they 
then laid on a layer of wbiti^ after wbjph, having 
tempered their colours with water and paste 
(or rather w^h water and yolks 'of eggs beat to- 
gether with little fig tree branches, the milk of 


which mixed with the eggs) they painted their 
pictnres with tliis mixtiu^. ' All colours are 
prdper for distemper, except the white of lime, 
which is used in fresco only. Aznre and iil- 
iste 


when mixed >vith yolks of eggs. If tlie work 
is on wails, care must be taken that thry are. 
quite dry. The painter must even lay on two 
layers of hot paste before he applies the colours, 
which, if he pleaSes, he "may also temper 
with paste ) the composition of eggs and fig- 
tree branches being only retouching, and the 
paste rendering the work more durable. When 
used, it must be kept hot by fire. This paste, 
as has been said, is made of glove-skin or parch 
ment ^ 

When a painter in distemper would work on 
cloth, he most choose that which is very old 
and smooth. 

Oi7 painting, ^ 

The principal advantaffe of oil-painting oyer 
other methods consists in the colours' drying 
Jess speedily, so that it allows the painter to 
finish, smooth, and retouch his works, with 
peater care and precision. The coloars also 
^ing more blended together, produce more 
agreeable gradations, ana a more delicate 
etfect 

As the superior beauty of oil painting depends 
On the vividness'and delicacy of clursble tints, 
we shall present the student with the best rules 
drawn ^'-oni a careful study of the works of 
Vandyck and Rembrandt, two of the most re- 
markable colourists in ditlerent styles. 

Of painting flesh, 

Flake-white is the best white known to us. 
This colour should be ground witli the finest 
popm’-oil that cun be procured. 

White comes forward (o tlie eye with yel- 
lows and reds, but retire.s with blues and greens. 
It is the nature of all whites to sink into w'hat- 
ever ground they are laid on, therefore they 
should be laid on white grounds. 

Ivory-black is the best black : it is a colour 
which mixes kindiv with all the others. It is 
the true shade for blue j and when mixed with 
a little Indian red, it is tlie best pncral sha- 
dow-colour that can be used. It is pneniliy 
ground with linseed oil, and used with drying 
oil 

Black is a cold, retiring colour. 

Ulirainarine is the finest blue in the world # 
it is a tender retiring colour, and never glares, 
and is a beautifol glazing colour. It is used 
with poppy-oil. 

Laxe is a tender deep red, but of no stfong 
body ; therefore, it should be strengthened with 
Indian red. It is the best glazing eolour that 
can be used. It is ground with linseed-oil, and 
used with drying oil. 

Burnt umber is a fiue warm brown, and a 
good working strong colour : it is of great use 
ID the hair, and mixes finely with the warm 
shade. 

Procesf* Tlie process of oil-painting, par- 
ticularly in the cofonring of flesh' and in land- 
seape. Is to be divided into three stages, or 
paintings. 

The colours oni] tints necessary for the first 
and second stages of paintiog fiesh, are : 1. 
Fluke, or fine uhite; z. Light ochre aud its 
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tints ; 3. light red and its two tints ; 4. vermi- 
lion and its tint : 5. a tint composed of lake, 
vermilion, and white ; 6. rose tint: 7. blue tin^ ; 
8. lead tint: 9. green tint: 10. hair-shhde tint, 
made of Indian red and white ; 11. fhade tint ; 
12. red shades ; 13. warm shade. 

The finishing palate fora complexion reonirea 
^ve more, viz. 1. carmine and its tint ; 2. lake ; 
3. bri^n pink ; 4. ivory-black ; 5. Prussian 
blue. 

First stage, or*dead-colatiring of flesh. 

The first lay of colours consists of two parts : 
(he one is (he work of the shadows only, ana 
the other that of the lights. . 

The work of the shadows is, to maae out all 
the drawing very correctly with the ghade tint, 
in the same manner as if it was to be done with 
this colour only, and remember to drive or lay 
the colour sparingly. The lights should be ofl 
lu|Ln with the li^ht red tint, in different degrees, 
iflpe see them in nature. 

These two colours united, produce a clean, 
tender, middle tint In iinityig the lights and 
shades, you should use a long softener, about 
the size of a large^ swan-quill, which will help 
to bring the work into character, and leave the 
colouring more delicate, then go over the darkest 
shadows with the i%d or warm shade, which 
will finish the^rst lay. i 

The warm snade being laid on the shade tint, 
improves it to a warnier hue ; but if laid instead 
of the shade tints, it will spoil the colours it 
mixes with ; and if the red shade is laid first, 
instead of the shade tint, the shadows would 
tlien appear too red : therefore, notwithstand- 
ing these two cohnirs are the best that can be 
for the shadows, yet they arc too strong to be 
laid alone, which is a proof of the great use and 
merit of the shade tint. Here we may observe 
that the shade anrNight-red tints are co friendly 
in their nature, that even in continually altering 
and changing, they always produce a cleon co- 
lour of u pearly hue. 

Next. In order to finish the first painting, 
improve the reds and yellows to the complex- 
ion, and after them the blues ; observing, that 
the bines on the reds make the purple, mid on 
the yellows produce the green. The same me- 
thonistobo understood of the shadows: but 
be sure to leave them clean, and not too dark ; 
tlierefore, allowance should be made in the 
grounds with (lie light red, because glazing them 
will make them darker. When the cloth is of 
a dark, or bad colour, there must be a strong 
body of colour laid all over the shadows, snch 
as will not sink into the ground,, but appear 
warm, and a little lighter tlian the life, so that 
it may be of the same forwardness to finish as 
if ft had been a light ^oiind ; therefore/ the 
business of dead-colounng is, that you leave it 
always in the same order for finishing, though 
the colour of the cloth is quite (be reverse. 

‘ Second painting, or second stage. 

Tba. second Rioting begins with laying on 
the least quantity that can be of poppy-oil ; tlien 
wipe it alm^ all off with a dry piece of a silk 
iinndkerchilll 

The second painting is also divided into two 
parts : one, the first lay of the second painting ; 
which is scumbling the lights, and glazing the 
shadows: (he other, finisITing the complexion 


with (he vii}gin tints, and improving, as for 
you can, witboni daubing. 

Fu^st, Scumbling is going ovetb tha lights; 
where they are to be changed; with' the lighl 
red tints, br some other of their own colours, 
such as will always clear and improve the conft 
plexion, with short stiff pencils ; out snch parts 
only as require it, otherwise the beauty or flie 
first painting will be spoiled. 

The light red tint improved is the best colonr 
for sciimbliDg, and improving the complexion 
in general. Where tlie shadows and drawing 
are to be corrected, yon should do it with the 
shade tint, by driving the colonr very stiff and- 
bare, that yon may the easier retouch and change 
it with the finishing tints. Some parts of the 
shadows should be glazed with somo of the 
transparent shadow-colours, *sach as will im- 
prove and come very near to the life ; buf be 
Bgre qpt to lay on too much of it, for fear of los- 
ing the hae of the first painting, the grimnd of 
which should always appear through the glazing. 
Be very careful in uniting the lights and shades, 
that they do not mix dead and mealy ; for the 
more the lights mix with the shades, the more 
mealy tliose shades will'appear. Thus far the 
complexion is prepared and improved, in order 
to receive (he virgin tints. 

^ Second. Go over the complexion with the 
lergin tints. I'hese are tho colours which im- 
rove the colouring to the greatest perfection, 
oth in the lights and shadows. * 

• Ibis should be done in xhe same manner as 
you laid them in the second rart of the first 
painting ; that is, with ^ the reds, yellows, and 
blues, blending them with delicate light touches 
of the tender middle tints without softening. 
Leave the tints and their grounds clean and 
distinct, and be content to leave off whilst the 
work is safe and unsullied, leaving what is 
farther required for the next sitting; for, in 
attempting the fiAishing (ouches before the other 
is dry, you will lose the spirit and drawing, and 
your colours will become of a dirty hue. 

Third pg-inling, or finishing. 

It is to be supposed, the complexion now 
wants very little more than a few light touches ; 
therefore there will be no occasion for oiling. * 
Begin with correcting nil the glazing; first, 
where the glazinj^ serves rs a groniid or under 
tjart; then determine what should be done next, 
before yon do it, so that you may be oble to 
make the alteration on the part with otte stroke 
of the pencil. By this method you preserve 
both the glazing and the tints ; but, if it happeqa 
that yqp cannot layguch a variety of tints and 
finishing colours as you intended, it is much ' 
better to leave off while the work is safe and in 
good order ; because those few touches, which 
would endanger the beauty of the colouring, 
may easily be done, if you have patience to 
stay till the colours are dry ^ and then, without 
oiling, add those finishings with free li^tstrokea 
of tlie pencil. 

Of painting drapertea. 

In order to shew the nature and differeist 
degrees of colours df tints used in painting dra- 
peries, we must first determine how many di- 
visions are absolutely necessary to make' the 
first lay of colours, and after that the reflsetions 
and finishing tints. 

The right method of painting drrperie in 
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E ^neraMs to make oat the whole, or the first 
j, with three colours only, viz. the lights, 
middle tint, and shade tint. 

The reflections of draperies and satins are 
generally productions or their own, and are 
ulw^s lighter than the shadows on which they 
are found ; and being produced by light, will 
CGSisequently have a light warm colour, mixed 
with the local colour that receives them. Here 
it will be necessary to notice the general method 
of managing the colours of the first lay, and 
those of the reflections and finishing tints. 

In the first lay, the high lights should be laid 
with plenty of stiff colours, and then shaped 
and softened into character with the middle tint 
very correctly. Where the gradations of the 
lights are slow, as in the large parts, it will be 
proper to lay the middle tint first at their extre- 
mities with a tool that will drive the colour, and 
leave it sparingly; because the lights will mix 
and lie the better upon it Next make flat dll 
the parts of the shadows with the tint driven 
bare. After this comes the middle tint, for the 
several lights and gradations ; which should be 
very nicely wrought up, to character, without 
touching any of the high lights which finish the 
first lay. 

The reflects and finishing tints are in general 
the antipathies of the first lays; they will, with- 
out great care, dirty the colours on which they 
c'ire Kiid ; and therefore should l>e laid with a 
delicate light touch, without softening. If it is 
overdone, cndeavoiVr to recover it with th^ 
colour of the part on which it'was laid , this 
may he done directly, or when it is dry. Wlie^ 
ther tjio reflects proceed from the same colour, 
or any other, the method of using them is the 
same. 

Before we proceed to the particular colours, 
it will be proper to make some observations on 
their grounds. 

It often happens, that the colour of the cloth 
is very improper for the ground of the drapery; 
and when it is so, you should change it with 
those colours which are most proper to improve 
and support the finishing colours. This method 
of dead-colouring must consequently preserve 
them in the greatest lustre. In dead-colouring, 
you should lay the lights and shades in a man- 
ner so as only to shew a faint idea of them, witil 
regard to the shape and roundings of the figure, 
ff you have a design to work from, then it will 
be proper to make all tlie larM and principal 
parts . in their places . which should always be 
done with o colour that is clean and lighter 
than the intended drapery, though in general of 
tHe same Ln^ and let the shadows be no darker 
than a middle tint. These should be mixed 
and broken in a tender manner, and then softt nod 
with a large tool, so that nothing rough and 
uneven is left to interrupt or hurt the character 
of the finishing colours. 

IVhite satin. All whiles should be painted 
on white *gronnd.s, laid with a good body of 
colour, hcuause this colour sinks more into the 
ground than any other. 

There are four degrees of colours in the first 
ley, to white satin. The first is tlie fine white 
for the lights; the second is the first tjnt, which 
is made .of a fine white and a little ivory-black, 
mixed to an exact middle degree between the 
while and (he middle tint. This colour follows 
ttie white : and it is wifliSFthiN you should shape 
tht lights into cliararU r before you lay on any 


other: and take care that this first tint appears 
distinctly between the white and the middle 
tint, otherwise the boanty and the character of 
tlfe satin will be spoiled. 

The middle tint should be made Of white, 
black, an& a little Indian red. These three 
colours are very friendly, and mix to a beautU 
fill clear colouf of a pearly hue, which has the 
true brightness and warmth of the general hue 
of the satin. Remember to allow for the red 
hue changing a little to the lead. If there is 
occasion to make any part^ in the middle tint 
lighter, do it with the first tint only. 

^ A little blue is sometimes used in the first 
tint of white satin. 

Chan^able colours. Changeable colours are 
made with four principal tints, viz. the high 
lights, middle tint, shade tint, and reflecting 
tint. 

The fi(reatest nrt lies in finding the exact 
colour ot the middle tint, because it has more 
of the general hue of the silk than any ofljje 
others. The shade tint is of the same hue^m 
the middle tint, though it is dark enough for 
the shadows. T^e liigh liglits, though often 
very different from the middle tint, should be of 
friendly-working colour, (hat will, in mixing 
with it, produce a tint of a clean Ime. 

The iiiethoil of paintii]^.3ilks is to make out 
the folds with the shade tint, and then fill them 
up in the liglits with the middle tint. This first 
lay should be done to your satisfaction before 
you add any other colours ; and the stiffer the 
middle tint is used, the better the high lights 
may be laid upon it. The reflecting tint falls 
generHlly upon the gradating half slmdes, and 
should be laid with tender touches sparingly, 
for fear of spoiling the first lay. 

This method of painting answers for all co- 
loured silks, as well as changeable, with this 
difference only ; that the plfjiin colours require 
not so much nrt in matching the tints, as the 
changeable do. The last part of the work is 
the finishing and strengthening the shadows 
with an obscure tint, a little inclining to a mel- 
lowisli hue ; such as will not catch the eye, and 
interrupt the beauty of the lights. 

Black. The best pound for black is light 
red for the lights, ann Indian red and a little 
black for the shadows. 

The finishing colours are, for the liglils, 
black, white, and n little lake. The middle 
lint has less white, and more lake and black : 
ti e shade tint is made of an equal minntity of 
lake and brown pink, with a very little black. 

The method of painting black is very different 
from that of other colours ; for as in these the 
rjncipal thing is to leave their lights clear and 
riri’int, so in black it is to keep the shadows 
clear and transparent. Therefore, begin witli 
the shade tint, and glaze over all the shadows 
with it. Next, lay in the darkest shadows with 
black, and a little of the shade tint, very cor- 
rectly. After that, fill up the whole breadth of 
lights with the middle tint only. All which 
should be done exactly to the character of the 
satin, velvet, cloth, &c. &c. and^en finish with 
the high lights. 

Hero observe, the pound, being red, will, 
bear oat and siqiport the reds, wiph are used 
in the finishing colours. The lak^ the lights 
takes off the cold hue. and gives it a more beau- 
tiful colour. If the shade tint was of any other 
colour than a trans[/SircDt warm hue, the sha 
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flows would conseqaently be black and heavy : 
hecanse no other colours can preserve the warm 
brUliancy which is wanting m the shadows o( 
the black, like lake and brown pink. Black is 
of a cold heavy nature, and always tpo strong 
for any other fcolour ; therefore yon should make 
an allowance in using it. Ther^will be a fe%v 
'reflects in satin, which should be added as those 
of other*colours ; but they should be made of 
strong colonrs, auch as burnt iiiiiher, or brovyo 
ochre, mixed with a little ^hade tint. 

Though the grounds mentioned for the dra- 
peries are absomtely necessary for the principal 
and nearest figures in a picture, such as a single 
portrait, or the like ; yet for figures wluch are 
placed behind the nrincipal or front ligures, 
their grounds shoiiln always be faint^ in pro- 
portion to their local finishing colours. 

Linen. The colours used in linen gre the 
same ns those in white satin, except the first 
tint^’hich is made of white and ultramarine 
nshew, instead of (he black, and mixed to a 
very light bluish tint. 

In the dead-colouring, takc« particular care 
that the grounds are laid very white and broad 
in the lights. 

Of painting back-grounds. 
lliG principal coloflrs that are necessary for 
painting of bafjk-grounds, ns walls, buildings, 
)r the like, are white, black, Indian red, light 
md brown ochre, Prussian, and burnt nmber; 
from which tlie eight principal tints are made, 
us follows : ^ 

1. Pearl is made of black, white, and a little 
Indian red. 

2. Lead, of black and white, mixed to a dark 
lefid-colour. 

3. Yellow, of a brown ochre and white. 

4. Olive, of light ochre, Prussiau, and white. 

5. Flesh, of Indiaif red and white, mixed to a 
middle tint. 

G. Murrey, of Indian red, white, and a little 
black, mixed to a kiufj of purple, of a middle 
lint. 

7. Stone, of white, umber, black, and Indian 

red. • 

8. Bark shade, of black and Indian red only. 
Here the lead tint serves for the blues, tlie 

flesh tint mixes agreeably with the lead, and 
the rnnrrey is a very good blending colour, 
and of great use where the olive is too strong ; 
the limber, white, and dark shade, will produce 
a fine variity of stone colonrs; the dark shade 
and umber, used plentifully with drying oil, 
moke an excellent warm shadow-colour. All 
the colours should be laid with drying oil only, 
because they mix and set the better with the 
sofl^er. 

\Yliere the marks of the trowel are so strong 
in the priming of the cloth, that one body of 
colours will not be sufficient to conceal it, lay a 
colour to prevent it, which should be dry before 
you begin with those parts yon expect to finish 
at once painting. 

Process. The process of painting back- 
groiind’is divided into two parts in stages; the 
first is the work of the first lay, the second that 
of the fiDisUHttots. 

Begin th^nt lay from (he shadowed side of 
the head, and paint the lights first ; from them 
go into the g^dations and shadows, which 
should be done with a stiffisb tool, very sparing- 
ly, with the dark shade and white, a little 


changed with the colonrs that will rive it more 
of the required hue, but very near in regard to 
tone and strength, leaving them^like mezzo- 
tinto. 

The dark and warm shadows should be laid 
before the colonrs that join them. Tliis do with* 
the dark shade and umber, driven with dry W 
oil. If those colonrs were laid on first, fh^ 
would spoil the transparency, which is their 
greatest beauty The mere the first lay is driven, 
the easier and better you may change it with 
the finishing tints, therefore you may lay them 
with the greater berdy. 

The second part is to follow directly, whilst 
the first lay is wet, with those tints that are the 
most proper to harmonize and finish with. 

Begin with the lights first, and remember, as 
you heighten and finish them, to do it with 
wormer colonrs ; and let those be accompanied 
with fine teniler cold tints. The lightest parts 
of the ground should he painted with a variety 
of light warm clear colours, which vanish and 
lose their strength imperceptibly in their grada- 
tions. Take care that yon do not co^cr too 
ninrli of the first lay, but consider it as the 
principal colour. 

From the lights, go to the gradations and sha- 
dows; for when the lights are well adapted 
to produce and support th||figure, it is easy (fl 
&N from them jnto whatever kind of shadows 
yoiisfind most proper; then soflen and blend 
the whole with a long lar^ hog-tool ; which, 
ifltli the strength and body of the drj'ing oil, 
will melt and sweeten altogether, in such a 
manner as will seem surprisingly finished. 
Remember the tints will sink, and lose adittle 
of their strength and beauty in drying. All 
grounds, as walls, &c. should be finished at 
once painting; but if they want to be changed, 
faze tfiem wiili a little of the dark shade ana 
rying oil, driven very bare ; on which, with 
a tew light touches of the colour that is wanting, 
you may improve their hue. The dark shadows 
may also be stren^heiied and improved by 
glazing, ^^hich should be done afier the figures 
are nearly finished, for fear of making them too 
strong. 

Curtains should he dead-coloured when we 
paint the ground; and should he done .with 
clean colours, of a nlar hue to the intended 
curtain, such as will support the finishing 
colours; do it with a tenner sort of keeping, 
and near in regard to their tone in the lights, 
hilt much softer in the shadows : nil which 
should be mixed and broken with Ihe colours 
of the ground. * • 

It will often happen^ that we cannot make the 
folds the first Minting; we shonld then leave 
the masses of light and shadow, in regard to 
the keeping of ihe picture, broad and well 
united together, such as may seem easy to finish 
on. The colonrs of the landscape, in back- 
grounds, should be broken and softened also 
with those of the parts which join them. This 
method will make all the parts of the ground, 
as it were, of one piece. 

The sky should ne broke with (he lead and 
the flesh-tints. Tba murrey-tint is of great* 
nse in the grounds oT distant objects ; gnd ^ 
limber and dark shades in the near gvounds* 
Tlie greens should be more beautiful than yoa 
intend them, because they will fade and grow 
darker. After all is painted, go over tlie iroole 
very lightly with the softener, as did the 
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joandi, which will make it look ogieeakly 
Huiehed. 

Of Landscape Painting. 

The principal colours used in landscapes 
"are; 1. Flake white; 2. White lead, or com- 
mon white; 3. Fine light ochre; 4. Brown 
6chre ; 5. Brown pink f 6. Burnt umher ; T. 
Ivory black ; 8. Prussian blue ; 9. Ultrama- 
rine; 10. Terreverte; II. Lake; 12. Indian 
red; 13. Vermilion/ or native cinnabar; 14. 
King^s yellow. 

The priiicipnl tints are, 1. Light ochre and 
white; 2. Light ochre, Prussian blue, and 
white ; 3. Light ochre, and Prussian blue ; 
4. The same* darker ; 5. Terreverte and Prus- 
sian blue ; G. Brown pink and Prussian blue ; 
7. Brown pink and hrown ochre; 8. Brown 
pink, ochre, and Prussian blue; 9‘. Indian 
red and white; 10. Ivory-black, Indian i;^d, 
and lake. 

The colours necessary for * dead-colouring, 
are ; common vvhitc, light ochre, brown ochre, 
burnt umber, Indian red, ivory black, and 
Prussian blue. 

The principal colours and tints for painting 
the sky, are, One white, ultramarine, Prussian 
blue, light ochre, vermilion, lake, and fndian 
led. 

The tints arc, o fine aznrpj lighter azifi-ei 
^jglit ochre and white, vermilion and white* 
and a tint made of white, a little vermilion, 
and some of the light azure, at your discretutH. 

P/'ore6s.-~*Skelc'h or rub in your design 
faintly, with burnt umber used with drying 
oil, and a little oil of turpentine : leaving the 
colour of the cloth for the lights. Remember/ 
lit loing this, to leave no part of the shadows 
80 dark as you intend the first lay or dend- 
coloiiriiig, wliich also is to be lighter than the 
finish iiig colours. Though the foliage of the 
trees is only luhhed in taintly, >et the tranks 
and bodies Hliould be in their proper sliapes, 
with their breadths of light and shadow. All 
kind of bifildifigs should be dune in the same 
manner, leaving the colour of tho cloth fi>r 
their lights. The figures on the fore-ground 
may also be sketclied in the same manner, and 
then left to dry. 

First Painting or Dead-colouring, 

Let the first lay, oi dead-colouring, be with- 
out any bright, glaring, or strong dark colours; 
AO that the effect is :iiade more to receive and 
preserve the finishing colours, tlian to shew 
them in their first painting. 

The sky should be dque first, then all the 
distances; and so work downwards to the 
middle group, and from that to the fore-ground, 
and nearest parts. Remember, all the parts 
of each group, as trees, buildings, or the like, 
are all painted with the group they belong to, 

The greateitt secret in dead -coionring is, to 
find the Iwo colours wliich serve for the ground 
of shadows in general, tlie sky excepted ; and 
the method of using them w'itn the lights : the 
first of wliich is the dark shade with a little 
tlake in it ; the other colour is only burnt iiin- 
bet. These should be a '‘little changed to tlie 
natiirak hue of the objects, and then laid on 
with drying oil, in tlie same manner as we 
shade with Indian ink, which is a kind of 
glazing, and as satw they should be led; 
o.therwi8e tliey will be dark and heev}’, and 


therefore would be entirely spoiled for the 
finishing glazing. Both these colours mix and 
sympatliize agreeably with all the lights, but 
should be laid before them. 

Tie -The sky should be laid with a 
good body of colours, and left with a faint 
resemblance #f the principal clouds, more in 
the manner of claro obscure than with finishing * 
colours ; the whiter it is left, the better it .win 
beor out and support them. The distances 
should be made out fainf. and obscurely, with 
the dark shades, and some of their lights in 
different degrees, and laid so as best to find 
and shew their principal parts. All the grounds 
of the {rees should be laid or rubbed in, enough 
only toleave an idea of their shapes and sha- 
dows fa^tly. The ground of their shadows 
must be clean, and lighter than their finishing 
colours^ 

In painting the lights, it is better to incline 
more to the middle tint tlian to the very high 
lights; and observe to leave them with a^suf- 
ficient body of clean colours, which will pre- 
serve the finishing colours better; all which 
may be done with a few tints. After this, go 
over the whole witli a sweetener very lightly, 
which will soften and mix the colours agree- 
ably for finishing. 



Begin with the sky, and lay in all the azure 
and colours of the horizon ; then soften them ; 
after that, lay in the general tint of the clouds, 
and finish oii it with the high lights, and the 
other tints that are wanting, with light tender 
touches ; then soften the whole with a sweet- 
erer very ligiitly. The finishing of tlie sky 
should be done all at one painting,^ because 
the tender character of the clouds will not do 
so well as when the whole is wet. Observe, 
that the stitler the azure and colours of the 
horizon are laid, the better the clouds may be 
{Miiiited upon them. 

The greatest distances arc cliiefiy made 
\vith the colour of the sky ; as they grow 
nearer and darker, glaze and scumble the parts 
very thin, with such glazing shadow coloura 
as come nearest to the general hue of the group 
the objects are in. This glazing should be 
understood of a darkish hue ; and that the first 
painting or dead-colour should be seen tlirongh 
it distinctly. On this lay, or ground, add the 
finishing colours. 

lyUrd and last Painting. 

If oiling is nece.ssai 7 , lay the least quantity 
that con be; which should be dono with a 
atiiiAp tool or pencil, proportioned to (he place 
that IS to be oiled, so as to oil no more th|n is 
wanted : then wipe the .whole place that is 
oiled, with a piece of silk handkerchief. 

When going to finish any objects, remember 
to use a great variety of tints, very nearly of 
the same colpur, but most of all when finishing 
trees. This gives a richness to the colouring, 
and produces harmony. The greens will fade, 
and groyv darker ; therefore it is highly neces- 
sary to improve and force them, Iw exaggerat- 
ing tlie lights, and making i||[||^wanGe ic 
using them so much the lighter.^jHr the same 
reason, take great care not to overcharge an#., 
spoil the beautv of the glazing ; for if you do 
it will be dull heavy, and will conse 
qnently grow darker 
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The method of painting near trees ib, to 
make the first lajrTeinr^near to nature, thdiwh 
not Quite so dark, but itiore in the degree of % 
raidale tint, and follow it with strengthening 
the shadows ; then the middle tints ;«and last 
of all lay the high lights and finishing colours. 
All this cannot be done as it shdtild be at one 
painting^ therefore the best way is, to do -nor 
more than the first lay with the faint shadows, 
and leave it to dry. 

Then begin with improving the middle tints 
and shadows, and let them dry. 

^ The third and last work is, adding all the 
lights and finishing colours in the best manner 
yon are able. This method of leaving the first 
and second parts to dry separately, not only 
makes tlie whole mnch easier, and move agree- 
able, but leaves the colours in the greatest 
perfection ; because most of the work tnay be 
done with scumbling and glazing, and some 
parts without oiling. The Tights also may be 
laid with a better body of colour, which -will 
not be mixed and spoiled with the wet ground. 

The figures in the landscape are the last 
work of thg picture ; those in the fore ground 
should be done first, and those in the distances 
should be done next; for after the figures in 
the first and farthest croup ore painted, it will 
be much easier to finn the proportions of those 
in the middle parts of the picture. And ob- 
* serve, that the shadows of the figures should 
be of same hue, or colour, with those of 
the group or place they are in. 

M^iatur^ Painting. 

Miniature painting is of very ancient date, 
and is practised either on vellum or ivory; the 
colours are prepared with w'atcr, or gum. It 
is of all others the. most delicate and tedious 
in its process, being performed wholly with 
the point of the pencil. It is only fitted for 
works of a small size, and must be viewed 
near. 

Colours used in Miniature Painting. 

In painting the face, the yellows that are 
used are live, viz. gall-stone, terra Sienna, 
Nottingham ochre, Roman ochre, and Naples 
yellow ; the latter three of which are opaque 
colours, tlie ot^r transparent. 'I'he greens 
are confined to me, which is sap-green. The 
blues are verditer, Pnisshin, indigo, smalt, 
ultramarine, and Antwerp. The reds are, 
carmine, drop lake, Chinese vermilion, and 
Indian red. Under the class of reds, muv also 
be put burnt terra Sienna, its colour inclining 
much that way, though more to the orange. 
The only browns, if any are used in the lace, 
are burnt umber and terra de Cassel, find they 
are only to be used in the mixture of dark 
shades. 

For painting draperies, we shall only add to 
the above colours, lamp-black, kingVyellow, 
and flake-white. 

From ihe variety of st^Ie adopted by dif- 
ferent miniature painters, it is ve^ difficult for 
a young beginner to ascertain which is best to 
be folluwea ; and os there is a certain degree 
of mechanidjU^attention to be paid to the ma- 
nagement o^he water colours, to preserve 
them clear and free from muddiness, which is 
dilficnit to attain, we recommend to the young 
artist to procure a good miniature, if possible, 
and keep it by liim, observing the style of 


penciling and management of the coloiir,* at 
the same time letting nature be his gnide In 
the marking of his (eatares and Colouring of 
his picture. 

In tho management of back grounds, the 
young painter is to observe their two-fold pur- 
pose : that of mving the lights their propcn* 
value ; and on the other hand, of harmonizing 
the colours of the face, by artfully engaging 
tlie eye with somewhat oi similitude m the 
back-ground to a tint in the face, which other- 
wise, in course of working to express a parti- 
cular part, might appear too prevalent 

In painting a head, en an oval piece of 
ivory, such as the nreaent form of a iiiiiiiatiire 
picture, draw the ctiin as nearly as possible in 
the centre of the ivory, unless the person is 
very talk which case it must be higher up ; 
ana if very short, the contrary. 

* Mosaic Painting. 

This wonderful branch of art, improperly 
called painting, almost defying the hand of 
time, has been practised in many countries ; 
but the finest works of their kind, and those 
by which the mbderns have retrieved the art, 
wiiicl||Was in a manner lost, are those in the 
chiircn of St. Agnes, formerly the temple of 
Bncclius, at Rome, at Pisa, Florence, and other 
eitTes of Italy. • 

The most esteemed among the works of the ' 
moderns are those of the church ol' St. Peter, 
at Rome. There are also very good ones at 
Venice. 

Mosaic work is composed of small pieces 
of glass, marble, precious stones, &c. dT va- 
rious colours, cemented on a ground of stucco 
or mortar, in imitation of painting. It is ge- 
nerally employed in copying oiiginal pictures 
of the highest value in the art. 

In iierforniing this work, it is requisite to 

f iroviae little pieces of glass of as many dif- 
erent colours as can possibly be got. 

For this purpose a glass-maker’s furnace 
being prepared, and the pots and crucibles full 
of the mutter of which glass is made, put into 
each crucible what colour you reouire, always 
beginning with the weakest, and augmenting 
file strength of the colpiir from crucible to cru- 
cible till you come to die deepest tincture. 

When the glass has been thoroughly con- 
cocted, and the colours are in (heir perieclinn, 
take out the glass, hot ns it is, and pour it on 
a smooth marble. Hatting it down ujlli another 
similar marble, and th^n cut it into slices of 
equal sizes, and about the thickness of an incl* 
and a half. • 

Then with an instrument, i^jiich the Kalians 
call bocca d[ cane, you must make some pieces 
square, and others of different forms and sizes, 
as occasion requires. These pieces are to be 
orderly disposed in cases, acM painting in 
fresco. It IS usual to range i^the different 
tints in shells, and according to tlieir colour 
If it is desired to have gold, either in the 
ground of the painting, or in the omamenta 
or draperies, take some of the pieces of glass,^ 
formed and cut in ibe manner liefore men- 
tioned ; moisten these on one side with gum- 
water, and afterwards lay them over with leaf- 
gold « then put this piece, or several pieces 
at a time, on a fire-shovel, and place it in the 
mouth of a furnace, after yon nave first co- 
vered them with another hollow pioce of glass. 
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Ji8t tlieae stand till they are just red-hot, then 
draw the shovel out all at once, and the e:old 
will bncoinc no firmlsr attached to the glass, 
that it will never afterwards come off*. 

, Now in order to apply these several pieces, 
and* out of them, to form a picture, in the first 
^lace provide u cartoon or design, os this is 
to be transferred to the ground or | loster hy 
calking, ns in painting in fresco. See Fresco. 

As the plaster is to be laid thick on the wall, 
and therefore will continue fresh and soft for n 
**onsiderable time, there may be enough pre- 
pared at once to serve for as much work as 
will take up three or four dava. 

This plaster is composed of lime made of 
hard stone, with brickdust very fine, gum 
ti-dgacanth, and whites of eggs; and having 
been thus prepared and laid on (he xyall, and 
the design of what is to be represented trans- 
ferred to it, take out the little pieces of gUns 
with n pair nf pliers, and range them one aller 
another, still keeping strictly to the light sha- 
dow, different lints and colours whieli are to 
bo represented ; pressing or flatting them down 
with a ruler, which serves both to sink tticm 
within the ground, and render the surface 
even. ^ ^ ^ 

A long lime and tedious labour are requisite 
to finish the woik, which will be more beautiful 
as the pieces of glass are more uniform sftid 
ranged at an eien height. 

Pieces of niosaif work performed with oi- 
nctress appear as sniootli as a table of mar- 
ble, and as finished and masterly as a painting 
in fresco, with this advantage, that tliey have 
a finU lustre, and. will last fur ages. 

Monaco ’Work of Marhh, and precious Stones. 

These two kinds of mosaic bear so near a 
resemblance to each other, as to (he manner 
of Working, that to avoid repetition, wo shall 
gi\e them both under one, taking notice ns 
we proceed, wherein the one differs from the 
other, cither in the sawing or the ranging of 
the stones. 

Mosaic work of marble is used in large 
works, as in pa\’omcnt3 oi churches and pa- 
laces, and in the incrustatiou and veneering of 
the walls of edifices of the same kind. 

Mosaic of precious stones i.s only used in 
small works, as i.fnaments for altar-pieces, 
tables for cabinef'i. (kc. on account of the ca- 
eei'ding price of tlic materials. 

Process of Mosaic Painting. 

'fhe ground of mosaic; works wholly mar- 
ine, is usually a^iassive marble, either whi|e 
or black. w 

On 111 '.! ground the design is t:iit with a 
(bisci, iil'tf r it has been first chalked. 

AIUt it hasJipen cut of a considerable depth, 
f. e. an inch offliiore, the cavities are filled up 
with niiirble of a proper colour, (first selected 
according to the colours of the design, or original 
picture to be copied,) and reduced to the thick- 
ness of the indentures witli various instruments. 

«• To make the pieces thus inserted into the 
indentures cleave fast, (\\1iose several colours 
are to imitate the tints of the original design,) 
a stucco is composed of lime and marble-dust, 
or a kiad of mB.stic,^'hich is prepared by each 
workman after a amerent manner peculiar to 
biinself. 


The figures being marked out, the paicter 
or sculptor himself draws with pencil the 
fjolours of the figures not determined by the 
ground, and in the same manner makes strokes 
or liatchjngs in the place where shadows are 
to be; and after he has engraven with the 
chisel all the strokes thus drawn, he fills them 
up with a black mastic, composed partly of 
burgundy pitch poured on hot, taking w after- 
wards wlmt is superfluous with a piece of soft 
stone or brick, wnich, together with water and 
beaten cement, takes av/ay the mastic, polishes 
the marble, and renders the w'hole so even 
that one would imagine it only consisted of 
one pierce. 

This is the kind of mosaic work that is seen 
in the ct^irch of the Invalids in Paris, and the 
chapel ut Versailles, and with which some en- 
tire a p^rtments of that palace are incrustated. 

As for mosaic work of precious stones, ..(jthcr 
and finer instruments are required tlian those 
used ill marble, as drills, wheels, &c. used by 
lapidaries, and engravers on stone. 

As none but the richest marbles and stones 
are used in this work, to make them go the 
further they are sawn into tlie tliflinest slices 
or coals imaginable, scarce exceeding half a 
line in thickness : the block to be sawn is 
fastened firmly with cordi on the bench, anvi 
only raised a little on a piece of wood one or 
two inches high. « 

Two iron pins, which are on one side of 
the block, and which serve to fastei^it, are 
put inln a vice contrived for the purpose; and 
with a kind of saw or bow, m|^e of fine brass 
wire bent on a piece of spungy wood, together 
with emery stecned in water, the slice is gra-'- 
dually fubliioucd by following the stroke of the 
design mude on paper, and glued on the piece. 

When there are pieces enough fastened to 
form any one entire part -of the design, they 
are applied to the ground. 

The ground which supports this mosaic work 
is usually of free-stone. 

The maltiT with which the stones are joined 
together is a mastic, or a kind of stucco, laid 
very thin on (he slices of marble, &.c. as they 
are fiishioned ; this being done, tlie slices arc 
applied with pliers ; and if in any part they are 
not either square or rounded sufficiently, so as 
to fit* tlie place exactly into #bich they are to 
be inserted, (hey are brought down, wFien too 
large, with a brass file or rasp ; and when too 
little, a drill, and other instruments, used hy 
lapidaries, are used to supply the deficient part. 

PAKFONG. The white copper of the 
Chinese, said to be an alloy of copper, nickel, 
and sine ; in 16 purb; of which tliere are 7 of 
ujiic. 2A of copper, and 6^ of nickel. The 
coiabiuanoD of zinc and nickel simply doc.ti not 
succeed. 

PA f/ilESTTt A, in Grecian antiquity, a public 
building, where the youth exercised tlieniselves 
in wrestling, running, playing at quoits, &c. 

PALAMEDEA, a genus of birds belonging 
to the order of grallui. The character of this 
genus is, the bill bends down at the point with 
a horn, or with a tnft of feathers erect near the 
base of it ; the nostrils are oval ^he toes are 
divided almost to their origin,with a small 
iiienibrane between the bottoms of each. 
PALATE. See Anatomy. 

PAJJkTINE COUNTIES, are those of 
Chester, Durham, £nd Lancaster. 
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PALE, little pointed stake or piece of 
wood, used in making incloeures, separations, 
&c. The pale was an instrament of ponish- 
ment, and execution, among the ancient Ro- 
mans, and still continues sd among thf Turks. 
Hence, empaling, the passing a sharp pale up 
the fundament through the body. 

Palr, in heraldry, one of the honourable or- 
dinaries 8f an escutcheon ; being the.represen- 
fation of a pale or stake placed upright, and 
comprehending the \^o!e height of the coat 
from the top ot the chief to the point. 

PALISADE, orPAUSADO, in fortiAcation, 
nn inclosiire of stakbs or piles driven into the 
ground, each six or seven inches S(ii]ar|, and 
eight feet lon^, three whereof are hidden under 
ground. Palisndoes are generally usq^ to for- 
tify the avenues of open forts, gorges, half- 
moons, the bottoms of ditches, the parapets of 
rovert ways, and in general all posts liable to 
surprise, and to which the access is easy. 
PALLADIUM. See Ciiknistry. 
PALLE1\ among painters, a littlo oval table, 
or piece oi' wood, or ivory, .very thin and 
smooth ; on, and round which, the painters 
place the scvoral colours they have occasion 
for, to be ready for tlie- pencil. The middle 
serves to mix the colours on, and to make the 
tints reqiiirrul in the \fork. It has no handle, 
hut instead ther^'of a hole atone end to put the 
tiinmh through to hold it 

Pal^t, among potters, crucible makers, 
&c. a A'tmden instniment, almost the only one 
they use, for forming, heating, and rounding 
their works ; they have several kinds : tlic 
largest arc oval, w'ith a handle; others are 
round, orholiowcil (rinnglilnrly ; others, inline, 
are in manner of large knives, serving to cut 
olF whatever is superfluous on the moulds of 
their work. 

Pallet, in gilding, an instrument made of a 
squirrel’s tail, to take up the gold leaves from 
the pillow, and to apply and extend them on the 
matter to he gilt. -iSee (Jilding. 

Pallet, in heraldry, is nothing but a small 
pale, consisting of one half of it in breadth, and 
therefore there are sometimes several of them 
upon one shield. 

Pallet is also a part belonging hi the ba- 
lance of a watch or movement. See Watch. 

PALM, a men.^n'-e in length of about three 
indies. 

PALMiE, in botany, Under this 

name Linnieus has arranged several genera, 
which he has placed apart in nn appendix to 
the work. The same plants constitiile one of 
the seven families or tribes into which all ve- 
getables are distril^ptcd by Linnaeus in his 
^ PhUosophia Botanicu.” They are didincd h> 
he plants with simple stems, which,*t their 
summit, boar leaves resembling those of the 
ferns, being the composition of a leaf and a 
branch ; and whose flowers and fruit are pro- 
duced OD that particular receptacle, or seat, 
called a spadix, protruded from a common 
calyx in form of a sheath or scabbanl, tern^d 
by Litimeiu ** spatha.’* 

PANAX Ginseng, a genus o< the dioecia 
order, in the |mlyj|;amid class of plants. In the 
umbel the cormla is live^etalled ; stamina five ; 
hermaphrodite calyx nve-toothed ; superior 
styles two; berry two-seeded ; male calyx en- 
tire. There are nine specieSa of this plant : 1. 
(duinquefolia ; 3. Tritolia ; 3. Fniticosa ; 4. 


Arborea; 5. Spinosa ;.6. Aculeata; 7. Chry* 
sophylla ; 8. Simplex ; 9. Attenuata. 

^ PANCRATIUM, a genus of tb^ hexandria 
moDogynia class of plants, the flower of which 
con^isto 0f six lanceolated petals ; its jiectarinm 
is twelve-dell ; stamina placed on the nectary < 
There are ten species, beautiful flowering 
plants, with large bulbs. * 

PANCREAS. See Anatomy. 
PANDANUS, a genus of the dloecm mo- 
nandria class ana order. There is no calyx or 
corolla ; male anther sessile ; female stigmas 
two ; fruit compound. There is one species. 

PANDECTS, in the civil law, collections 
made by Justinian’s order of 634 decisions of 
tlie ancient lawyers, on so many questions oc- 
curring in the civil law ; to which uiat emperor 
gave the force and authority of law, by an epis- 
tle preflid^d to tliem The pandects consist of 
filly books, and make the first part of the body 
of tlie civil law. 

PANEL, in law. See Jury. 

PANICUM, a genus of the digynio order, in 
the.triandria class of plants. The calyx is tri- 
valved, thiref valvule being very small. 
The species are in number seventy-nine, grasses 
of difierent countries. 

PANNEL, in law. In the Scotch law, pan- 
qpl signifies the prisoner at the bar,' or person* 
vyho takes his trial before the court of justiciary, 
for son 

^ Pannel, in joinery, is n tympanum, or square 
piece of thin wood, sometimes carved, framed, 
or grooved in a larger piece, between two up- 
rigne pieces and two cross pieces. 

Pannel, in masonry, is one of the faces «f a 
hewn stone. 

PANTHER. See Feus. 

PAPAVER, the poppy, a ^enus of themono- 
gynia order, in the polyandria class of plants, 
and in the natural method rankinj^ uuder the 
27tli order, rlKccedm. The corolla is-tetrapeta- 
loiis; the calyx diphyllons; the capsule bilocii 
lar, opening at the pores below a persisting 
stigma. Tliere are nine species: 1. The som- 
niferum, or somniferous common garden-poppy. 
There are of this a great many varieties, some 
of them extremely beautifnl. The white offici- 
nal poppv is one of the varieties of this sort. It 
pows oflen to the height of five or six feet, 
iiaving large flowers, both single and double, 
succeeded by capsules or heads as large as 
oranges, each containing about 8000 seeds. 

PAPER, sheets of a thin matter, made of 
some vegetable substance. _ The iniftcrials on 
which mankind have, JTi different ages, cou-^ 
trived to write theii^ sentiments, have been 
extremely various ; in the earb||||es they made 
nse of .stones and iiihles of wax, ivory, 

&c. Paper, with regard to the manner of 
making it, and the materials enipli^ed therein, 
js reducible to several kinds ; as^ Egyptian pa- 
per, made of the rush papyrus ; bark paper 
made of the inner rind of Several trees ; cotton 
papery incombustible paper; and European 
paper, made of linen rags. 

Linen or European pa[)er appears to have 
been first introduced lynong iis towards the be- • 
ginning of the fourteenth century, but by whom 
this valuable commodity was invented is not 
known. The method of making paper of linan 
or hempen rags is ns follows : — the linen n^a, 
being carried to the mill, are Jirst sorted ; in- 
stead of the old method >f poundingjhe rag . to 
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a pulp witli larffe hammers, tliey now nuike use 
of an engine, which performs the work in much 
less time. This engine consists of a round solid 
piece of wood, into which are fastened long 
pieces of steel, ground very sharp. This is 
* placed in a large trough with the rags, and a 
sufficient quantity of wafer. At tlie bottom of 
*the trough is a plate with steel bars, ground 
shirp like the former; and the engine, being 
carried round with prodigious velocity, cuts and 
reduces the rags to a pulp in a very snort time. 
It must he observed, that the motion of the 
engine causes the water in the trough to circu- 
late, and by this means constantly returns the 
stiill’ to llie engine. The trough is constantly 
fed with clear water at one end, while the dirty 
water from the rags is carried off at the other, 
tliroogh n hole deleofled with wire gratings, in 
order to hinder the pulp from going oul with the 
dirty water. When the stuff is .sufficiently pre- 
I)ared as above, it is carried to the vat; and 
mixed with a proper quantity of water, which 
they call priming the vat. The vat is rightly 
primed wnen the liquor has such a proportion 
of the pulp, as that the rooulif, on being 'dipped 
into it, will just take up enough to make a sheet 
of paper of the thickness required. The mould 
^ is a kind of sieve, e'xactly of the size of the 
‘ paper to be iViadr, and about an inch deep, the 
bottom being fonnod of fine brqss wire, guardeid 
underneath witli sticks, to prevent its bagging 
dow'n, and keep liorizontal ; and further to 
stren^^hen the bottom, there are large wires, 
placed in parallel lines, at equal distances, 
which form those lines often visible in white 
papesr when held U|> to tlie liglit : the mark of 
. the paper is also made in this bottom, by inter 
weaving a large wire in any particular form. 
This mould the maker dips into the liquor, and 
gives it a shake as he takes it out, to clear the 
water from the pulp, lie then slides it along a 
groove to the coucher, w iio turns out the sheet 
upon a felt or woollen clotii laid upon a plank, 
lays another cloth on it. and returns the moiiid 
to the maker, who by this time has prepared a 
second sheet in another mould : and thus they 
proceed, laying alterjately a sheet and a felt, 
till they have made six quires of paper, which 
is called a post ; and this they do with such 
swiftness, tliat, in many sorts of paper, two 
men make twenty posts or more in u day. A 
post of paper being made, either the maker or 
coucher whistles ; on which four or five men 
advance, one of wliom draws it under the press, 
aud the rest press it with great three, till all the 
. water is squeezed from it : after which it is 
separated, sheet by sha t, from the telts, and 
laid regiilarl|||||e sheet upon anothej ; ofd 
having iinderOTK a second uressing, it is hung 
up to dry. When sufficiently dried it is taken 
off the lines, rubbed smooth with the hands, 
and laid by till sized, which is the next opera- 
tion. For this they choose a fine temperate 
day, aud having boiled a proper quantity of 
clean parchment or vellum shavings, in water, 
till it comes to a size, they prepare a fine cloth, 
on which they strew a due proportion of white 
" vitriol and rorh-alum, ^^neV powdered, and 
strain the size through it, into a large tub; in 
which they dip ns much paper at once as they 
can conveniently hol^ and with a quick motion 
give every sheet its^4nare of the size, which 
must be as hot as tlie hand can well bear it. 


After this the paper is pressed, liiiog up sheet 
by sheet to dry; and, leing taken down, is 
sorted, and what is only fit for outside quires, 
laid separately: it is then told into quires, which 
are fouled and pressed. The broken sheets 
are commonly put together,, and two of the 
worst quires are placed on the ontside of every 
ream or bundle, and being tied up in wrappers, 
made of the settling of the vat, it*^is fit for 
sale 

Paper is of various ^kinds, and nsed for 
various purposes : with regard to colour, it is 
principally distinguished into white, blue, and 
brown ; and with regard to its dimensions, into 
atlas, ^elephant, imperial, super-royal, royal, 
medium, demy, crown, foolscap, and pot pa- 

papIer maciie, is a substance made of 

cuttings of white or brown paper, boiled in 
water, and beaten in a mortar till they are re- 
duced into a kind of paste ; and then boiled 
with a solution of gnm arabic qr of size, to give 
tenacity to the paste, which is .afterwards 
formed into different toys, &c. by pressing it 
into oiled moulds. When/liy, it is covered 
with a mixture of size and himp-black, and 
afterwards varnished. 

PAPILIO, butterjly, a genus of insects of 
the order lepidoptera. The generic character 
is, antennae thickening toward^ the extremity, 
(mmmoiily terminating in a knob or elevated 
tip; wings (when sitting) erect, and meeting 
upwards : flight diurnal. ^ 

The prodigious number of species, amounting 
to many hundreds, in this genus, renders it 
absolutely necessary to divide the whole into 
sections or sets, instituted from the habit ol* 
general appearance, and, in some degree, from 
tlie distribution of colour on the wings. This 
division of the genus is conducted by Linnsus 
in H ])eculinrly elegant and instructive manner, 
being an attempt to combine, in some degree, 
natural and civil history, by attaching the me- 
mur)' of some illustrious anoient name to an 
insect of a certain particular cast. 

PAPISTS, persons professing the popish 
religion. By several statutes, if any English 
priest of the church of Rome, born in the domi- 
nions of the crown of England, came to England 
from beyond the seas, or tarried in England 
three d:iys without conforming to the church, 
hewasgjilty of high treason; and they also 
incurred the guilt of high treason who were, 
reconciled to the see of Rome, or procured 
Mhers to be reconciled to it. By these laws 
also, papists were disabled from giving their 
children any education in their own religion. 
Tf they educated their cjpldren at home, for 
maintawng the schoolmaster, if he did not 
repair W church, or was not allowed by the bi- 
shop of the diocese, they were liable to forfeit 
^10 a month, and the schoolmaster was liable 
to the forfeitnra of 40s. a day; if they sent 
their children for education abroad, they were 
liable to forfeit .£100, aud the children so sent 
were incapable of inheritiDg, purchasing^, or 
enjoying any lands, profits, goods, debts, lega- 
cies, or sums of money : -saying muss was pa* 
nisfaable by a forfeiture of 200 marks: nod 
hearing it by a forfeiture of .£100.^ But, during 
the late reign, the Roman Catholics have been 
in some measure relieved from many of the 
odious and uiqust .restrictions formerly imposed 
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»n them. See 18 Oeo. IIL c. 60 : anti 31 Cleo. 
III. c. 29. 

Yet aelhe statute 1 William nnd Mary, stn 
I, c. 18, called the Toleration Act, dcuM not 
to Catholics, nor to persons denying the 
Trinity, they cannot serve in corporations, and 
are liable to the Test and Corooratien Act 
They caqpot sit in the Hoase of Cfommons, nor 
I'ote at elections, without taking the oath of 
supremacy, and cannot present to advowsons, 
although Jews and Quakers may. But the 
person is only disabled from presenting, and 
still continues patron. It seems they may 
serve on juries, but .Catholic ministers are 
eiempted. Thejr also are entitled to #ttend 
the British factories and tlieir meetings abroad, 
and may hold offices to be wholly eaercised 
abroad, and may also serve under the East 
India Company, or in the army abroad, and the 
60th regiment is chiefiy compo/'.ed of persons 
who cannot serve in England, by reason of the 
officers. 

PAPOPHORUM, a genus of the class and 
order triandria digynia. The* calyx is two- 
valved, two-flowered ; corolla Iwo-valved, 
many-awned. There is one species, a grass 
of America. 

PAPUS^ dovon Se^ Botany. 

PAR, in commerce. See Exchange. 

PARABOLA, in geometry, a figure arising 
* from the section of a cone, when cut by a plane 
parallel to one of its sides. See Conic Sec- 
itonx. 

PARABOLIC CONOID, in geometry, a 
solid, generated by the rotation of a parabola 
about its axis: its solidify is ^ of that of its 
circumscribing cylinder. Tiie circles conceived 
to be the elements ofthis figure, are in arithme- 
tical proportion, decreasing towards the lertex. 

A parabolic ronoyd is to a cylinder of the 
same base and height as 1 to 3 ; and to a cone 
of the same base and lieigbt as 1 ^ to 1. See 
Gauging. 

PARABOLIC Spare, the area contained 
bettveen any entire ordinate and the curve of 
the incumbent parabola. 

The parabolic spare, is fo the rectangle of 
the semvordinate into the ubscis, as 2 to 3 ; to 
a triangle inscribed on the ordinate as u base, 
it is as 4 to 3. 

PARABOLOIDES, a name given to para- 
bolas of the higher kind, which arc algebraic 
curves. 

PARACENTRIC MOTION, in astronomy, 
denotes so much as u revolving planet ap- 
proaches nearer to, or recedes from, the sum, 
or centre of attraction. 

PARADE, in war, is a place where the 
troojSs meet to go upon guard, or any other ser- 
vice. In a garrison where there are two, tliree, 
or more regiments, each have their parade 
appointed, where they are to meet upon all 
occasions, especially upon any alarm. And in 
a camp, all parties, convoys, and detachments 
have a parading place appointed them at the 
head of some regiment. 

PARADISEA, the bird of Paradise, in na- 
tural history, a genus of birds of the order Pice. 
(Generic character, bill covered at the base 
with downy feathers ; nostrils covered by the 
feathers; tail 'of ten feathers, two of them 
ID some species, very long legs and feet very 
Urge and strong. These oirds chiefly inha- 
bit North Oninea. from which tliey migrate 


in die dry season into the neighbouring islands. 
Thev are used in these conntrics as ornanieots 
for the head-dress, and the Japanese/Chinese, 
and Persians, import them for tne same purpose, 
—The rich and mat among the latter attach 
these brilliant collectiMs of plumage not only * 
to dieir own turbans, but to die housings an^ 
harnesses of their horses. They are fonua 
only within a few degrees of the equator. 
Omelin enumerates twelve species, and Latham 
eight. P. apoda, or the greater Paradise bird 
is about as laige as a thrush. 

These binlaare supposed to breed in North 
Oiiinea whence they migrate into Aroo, return- 
ing to North Guinea with the wet mon-soon. 
They pass in flights of thirty or forty, beaded 
by one whose flight is liigher than that of the 
rest. TIjey are often digressed by mean.s of 
their long feathers in sudden shifltings of the 
wind, and unable to proceed in their flight, are 
easily taken by the natives, who also catch them 
with birdlime, and shoot them with blunted 
arrows. They are sold at Aroo for ap iron nail 
each, and at Banda for half a rix dollar. Their 
food is not ascertained, and they cannot bf^ kept 
alive in confinement. The smaller bird of Pa- 
radise is supposed by Latham to be a mere 
variety of the above. It is found only in the , 
Dafniua islands, where it is caught by the 
lAtives often by Abe hand, and exenterated and 
seared with a hot iron in the in.side, and then 
pot into the hollow of a bans^oo to secure its 
pl’.muge from injury. 

PARADOX, in philosophy a proposition 
seemingly absurd, as being contrary to some 
received opinion ; hut yet true in fact. * 

PARAGOGK, in grammar, a figure whereby 
a letter or syllable is added to the end of a • 
word ; as med, for me; dicier, fordid, &c. 

PARALACTIC, in general, something re- 
lating to the parallax of heavenly bodies. Seo 
Paralhx, 

PARAIjLAX, in astronomy, deiiotfs a 
change of the apparent place of any heavenly 
body, caused by being seen from dilferent points 
of view ; or it is the diflercnce between the 
true and apparent distance of any heavenly 
body from the zenith. 

PARALLAX, annual, the change of the 
apparent place of a heavenly body, which w 
caused by being view^ed from the earth in dif- 
ferent parts of its orbit round the sun. 

PAUALLBL, in geometry; an appellation 
given to linos, surfaces, and bodies, every 
where equidistant from each other ; and which, 
tiioiigh infinitely produced, would never meet. • 

Parallel RuLERran iustruinent, consisting 
of two wooden, brass, &c. riil((|||^ equally broad 
everywhere ; and so joined together by cross 
blades ns to open to ditferent intervals, accede 
and recede, and yet still retain their parallel- 
ism. 

Parallels of latitude, in astronomy, are 
lesser circles of the sphere parallel to the ecli/>- 
tic, iniagiile^ to pass tlirough every degree and 
minute of the coliires. 

Parallels nf altitude, or Atm no ante rs, are^ 
circles parallel to tlie*horiaon, imagined to pass 
through eveiy degree and loiiiiite of the meri- 
dian between the horicon nnd zenith, having 
tiieir iwles in the zenith. They are represenlea 
on the globe by the divisions on the quadrant 
of altitude, in its motion about the body of flio 
globe, when screwed to tlie zenith. 
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Parallels of declination, in astronomy, are 
the same with parallels of latitude in geogra- 
phy. , 

Parallel sphere, that sitnation of the 
sphere, wherein the equator cofncides with the 
- horizon, and the poles wjth tlie zenith and nadir. 

In this sphere all the parallels of the equator 
' become parallels of the horizon, consequently 
no slurs ever rise or set, but all turn round in 
circl(>s parallel to the horizon ; and the sun, 
when in the equinoctial, wheels round the ho- 
rizon the whole day. After his rising to the 
elevated pole, he never sets for six months; 
and alter his entering again on the other side 
of the line, never rises for six months longer. 

This is the position of the sphere to such ns 
live under the poles, and to whom the sun is 
never higher than 23® 30'. 

Parallel satlino, in navigation, is the 
sailing under a parallel of latitude. See Navi- 
CATIoN. 

PARALLELEPIPED, or Par allelopifed, 
in geometry, a regular solid comprebended 
under six pardllelograms, the opposite ones 
whereof are similar, parallel, and equal. See 
Geometry. 

PARALI.ELOGRAM. See Geofnefry. 

PARALLOGISM, in logic, a false reason- 
^ ing, or a fault committed in demonstration!, 
iviiPii a consequence is drawn from princllilils 
that are false ; or, though true, are not proved ; 
or w'hen a pro|^isition is ptissed over that 
should have been proved by the way, 

PARALYSIS the palsy. See aledicine. 

PARAJ^ETER, in eotiic sections, a con- 
staht line, otherwise culled latus rectum. See 
Conic Sections. 

PARAPET, in fortification, an elevation of 
earth designed for covering the soldiers from 
the enemy’s cannon or small shot. I'lie thick- 
ness of the parapet is from 18 to' 20 feet; its 
height is six feet on the inside, and four or five 
on the outside. 

PARAPHRASE, an explanation of some 
text, in clearer and more ample terms, whereby 
is supplied what the author might have said or 
tkoiiglit on the subject ; such are esteemed 
Erasmus’s Paraphrase on the New Testament, 
the Chaldee Paraphrase on the Pentateuch, 
&c. 

^ PARASANG, m. ancient Persian measure, 
difierent at difif rent times, and in difi'ertnt 
places ; being sometimes 30, sometimes 40, and 
sometimeiji t>0 stadia or furlongs. 

PARiVSITES, or Parasitic \ ii Plants, in 
• botany, such plants as are produced out of the 
trunk or branches of otlufi' plants, from whence 
they receive tkur nourishment, and will not 
grow won tlie^oiind, us *he misleto, &c. 

PARCEL-MAKERS, two officers in the ex- 
cheqner, who make parcels of the esclieator's 
accounts, in which they charge them with every 
thing they have levied for the king’s use, within 
the time of ilicir oflicc, and deliver the same to 
one of the auditors of the court, to make their 
accounts therewith. 

^ PARCHMENT, in commerce, the skin of 
sheep or ^oats prepared xfler such a manner as 
to render it proper for writing upon, covering 
books, 8co. 

PARDON, is remitting or for^ving a 
felony or other oflence committed against the 
king. Blnckstone mentions the power of par- 
doning ofiebces to be one of the greatest ad van- 


taps of monarchy, in general, above every 
other form of government, and" which cannot 
subsist in democracies. Its utility and neces- 
sity^ are defended by him on all those principles 
which rio honour to human nature. 

Pardons are either general or special : gene- 
ral, ns by act of Parliament, of which, if they 
are without exceptions, the court jiiust take 
notice, ex officio; but if there are exceptions 
therein, the party mnst aver, that be is none of 
the .persons excepted; special pardons, are 
either of course, as to persons convicted of 
manslaughter, or se defenaendo, and by several 
statutes, to those who shall discover their ac- 
coinpfices in several felonies ; or of grace, 
which are by the king’s charter, of which the 
court 4 annot take notice, ex officio, but they 
must be pleaded. A pardon maybe conditional, 
tliat n, the king may extend his mercy upon 
what terms he {ileases ; and may annex to his 
bonnty a condition, eitlier precedent or subse- 
quent, on the performance whereof, the validity 
of the pardon will depend ; and this by the 
common law. ' 

All i^ardons must be under the great seal. 
The cllect of a pardon is to make the oftender 
a new man ; to acquit him of all corporal pe- 
nalties and forfeitures ^nnexed to that oflence, 
nnd to give him a new credit and capacity ; hut 
nothing but an act ofParliamtsit can restore or^ 
pirnfy the blood alYer an attainder. 

PAREGORICS, medicines that assuage 
pain, otherwise called anodynes. 

PARENTHESIS, in ^luinrnar, certain in- 
tercalary words, inserted in a discourse; which 
interrupt the sense or thread, but seem neces- 
sary for the better understanding of the sub- 
ject. 

PARENTS AND CHILDREN. If pa- 
rents run away, and leav^ their children at the 
charge of the parish, (he churchwardens and 
overseers, by order of the justices, may seize 
the rents, goods, nnd chattels, of such parents, 
and dispose thereof towards their cliildren’M 
maintenance. « 

A parent may lawfully correct his child, 
being under age, in a reasonable manner ; but 
the legal power of the father over the persons 
of his children, ceases at the age of 21. 1 

Black. 4.52. 

PARHELION. See Optics. 

PARISH. In England there arc 0913 pa- 
rishes, of which 384.5 are churches impropriate, 
ind the rest ure annexed to colleges or church 
dignities. In many of these parishes, on ac- 
count of their large extent and the number of 
parishioners, there arc several ehapels of 
c.ise. 

Parish clet'le. In every parish the prison, 

\ icar, &c. hath a parish clerk under him, who 
is the lowest officer of the church. ^ Tl^se were 
formerly clerks in orders, and their business at 
first was to officiate at the altar, for which they 
had a competent maintenance by offerings ; but 
now they are laymen, and have cei^in fees 
with the jiarson on christenings, marriages, bn 
rials, &c. besides wages for their maintenance. 

PARLIAMENT. The parliament is the 
legislative branch of the supreme power of 
Great Britain, consisting of the King, the Lords 
spiritual and temporal, and the Knights, Citi- 
zens, and Burgesses, representatives of the 
Commons of the Realm, in Parliament assem- 
bled. 
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The power ond Jurfsdlctfon oTPerllameDt le 
HO transrendant ond absolute that it cannot be 
confined, eitlier for causes or persons, withip 
any bounds. 

The Parliament must be bummonsd by the 
King,. and not br antliorit^^ of either honse, at 
least ibrU days before it .sits, although the Con- 
vention Parliament (the House of Commons), 
from necessity, was summoned bv the Keepers 
of the Liberty of England, by authority of Par- 
liament. It cannot begin without the King in 
person, or by representation. 

The house of Commons is a denomination 

g 'ven to tlic lower house of parliament. In a 
ee state, every man, who is siipposecb a free 
agent, ought to he, in some measure, his own 
governor ; and therefore a branch ab least of 
the legislative power should reside in the whole 
body of the* people. In elections for represen- 
tatives for Great Britain, hnciently, nil the 
people had votes; but king Henry VI. to avoid 
tumults, first appointed that none should lote 
for knights but such as were freeholders, did 
reside in the comity, and had forty shillings 
yearly revenne. Jn so large {\ state as ours, 
therefore, it is very wisely contrived, (hut the 
people should do that by tlieir representatives 
which it is impracticable to perlbrm in person ; 
representatives chosen by u number of minute 
and separate distriets, wherein .all tiic v^ers 
arc or may be easily distinguished. Ihe Can- 
ties are tlierefore represented by kniglita, 
elected by the proprietors of lands ; the cities 
and borougiis arc represented by citizens and 
burgesses, chosen by the mercantile or supposed 
trading interest of the nation. 

The number of members returned to Parlia- 
ment from England, Scotland, and Ireland, is 
65S. 

The peculiar laws and customs of the I louse 
of Commons, relate principally to the raising of 
taxes, and the election of members to serve in 
Parliament. 

The method of making laws is nearly the 
same in both houses. In (he House of Com- 
mons, in order to bring in the bill, if tlie relief 
sought is of a private nature, it is first necessary 
to prefer a petition ; which must be pieseiited 
by a member, and usually set forth a grievnuce 
required to be. remedied. This petition, when 
founded on facts 6f a disputable nature, is re- 
ferred t(t a committee of members, \\ ho examine 
the matter alleged, and accordingly report it to 
the house; and then (or othe||\-ise upon the 
mere petition), leave is given to bring in the 
bill. In public matters, the bill is brought in 
upon motion made to tlie house, without any 
petition. 

Ifdlie bill begins in the House of Lords, if of 
a private nature, it is referred to two judges, to 
make rcj^ort. After the second reading, (he 
bill is said to be committed, iliut is, referred to 
a committee ; which is selected by the house, 
in matters of small importance ; or upon a bill 
of consequence, the house resolves itself into a 
committee of the whole house. A committee 
of the whole house is composed of every mem- 
ber ; and to form it the speaker quits the chair, 
and may consccluently sit and debate upon the 
merUs of it as a private member, another mem- 
ber being appointed chairman for the time. In 
these comnultees the bill is usually debated 
clause by clause, amendments made, and some* 


times it is entirely new-modelled Upon the 
third reading, further amendments are some- 
nme's made ; and if a new clause Jb aaded,.it 
IS done by tacking a separate piece of parchment 
on the bill, v^hich is called a rider. 

The royal assent roust be given to the bill 
before it can pass into a law ; and this is doqe 
by letters jratent under the ling's seal, and 
signed with nis-own hand. 

An act of porlii^nt thus made is the exCr« 
cise of (he highest authority that this kingdom 
acknowledges upon the earth. 

Adionmrnent is no more than a continuance 
of the session from one day to another, as tho 
word itself signifies ; and this is done by the 
authority of each house separately every day, 
or^fora longer period ; bnt the adjonriimeDt of 
one house is no adjournment of the other. 1 
Black. 186. 

Vrorogation is the continuance of (ho parlia- 
ment from one .session to another, ns an ad- 
journment is a conlinnation of the session from 
day to day. Am! this is done by (he royal au- 
thority,. expressed eitlier by tRb lord chancellor 
in his inajo.sty’.s presence, or by commission 
from the crown, or frequently by proclamation ; 
and by this, both houses are prorogued at the 
same time, it -not being a prorogation of tiifb 
bouse of lords or commons, hut of the parlia- 
The session is nei er understood to be 
at an end nntil a prorogation ; though, unless 
some act is passed, or s('.«ie judgment given 
in parliament, it is in ti uth no session at nlL Id. 

A dissolution is the civil death of the parlia- 
ment; and this may he etlected three wayg : 1. 
By the king's will expressed either in person 
or repre.sentatioii ; 2. By the demise of the 
crown ; 3. By tiu' length of time. 

By (he king’s will j fur, as the king has the 
sole right of convening the parliament, so ulso 
it is a branch of the royal prerogative, (hat lie 
may whenever he pleases, prorogue the par- 
liament for u time, or put- a 6nal period to its 
existence. 

By the demise of the crown : this dissolution 
formerly happened immediately upon the dea^ 
of the reigning sovereign ; but the calling a now 
imrliameut immediately on the inauguration of 
the successor being found inconvenient, and 
dangers being apprehended from having no par- 
liament «n being, in case of a disputed siieres- 
sion, it was enacted by st'itutes 7 and 8 VV. 111. 
c. 15, and 6 Anne^ c. 7, that the parliament in 
being shall continue for six months after (he 
death of any king or tpieen, unless sooner pro- 
rogued or dissolved by the successor ; that it 
the parliament is at the time ofthe king's dentil 
separated bv adjournment o« prorogation, it 
shall notwithstanding assemble iuimediatelv ; 
and that if no parliament is then in being, the 
members of the last parliament shall assemble 
and be again a parliament. 

Lastly, a parliament may be dis.solved or 
expire by length of time. 

The utmost extent ^of time that the same 
nariiament was allowed to sit by (he stat. of 6 
W. c. 3. was three years ; after the expiration^ * 
of which, reckoning n'oui the return ofthe first 
summons, the parliament was to have no lon- 
ger continuance. But by slat. 1. Geo. I. c. 38. 
in order professedly to prevent the ^reat and 
continuea expences of frequent elections, 8]id 
the violent heats and animosities ^onsequeu^ 
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(hereupon, nnd for the peace and aecority of of ground, which, for the moat part, taces the 
the gOFermnent jost then recovering from the south, and best front of a hbuse ; and is gene- 
kte rebellion, this term was prolonged to seven ^lly furnished with greens, flowero, 8cc. 
years. So that as our constitution now stands, PARTICIPLE. See Gramsi ar. 

&e parliament must expire, or die a natural PARTJtCLE, in grammar, a deDominatiou 


Muer dissolved by the royal prerogative. See 
Election. 

Parliament, ihs hiyh court qf, is the su- 
jpureine court of the kingdomu not only tor the 
making but also for the emotion of laws, by 
the trial of great and enormous olFendersf whe- 
ther lords or commoners, in the method of par- 
liamentary impeachment. 'An impeachment 
before the loras, by the commons of Great 
Britain in parliament, is a prosecqtion of the 
already known and esbiblished law^ and has 
been frequently put in practice ; bein^ a fke- 
sentment to the most high and supreme court of 
criminal jurisdiction bv tlie moat solemn gr^d 
inquest of the whole kingdom. A commoner 
cannot, however, be impeached before the 
lords for any capital offence, but only for high 
misdemeanors ; iFpeer may be impeached for 
any crime. And they usually, in case of an 
impeachment of a peer fortVeason, address the 
crown to appoint a lord high steward, for the 
greater dignity and regularity of their proceed- 
ings : whicli high steward was formerly elected 
by the peers themselves, though genev. 

rally commissioned by the king ; but it has of 
late years been sj^ennously maintained, that 
the appointment of a high steward in such cases 
is not indispensably necessary, but (he house 
may proceed without. one. The articles of im- 
peaduinent are a kind of hills of indictment, 
found by the house of commons, and after- 
wards tried by the lords; who are in cases 
of misdemeanors considered not only as their 
own peers, but as the peers of the whole na- 
tion. 

PARODY, a popular maxim, adage, or pr(^ 
verb. Parody is also a poetical pleasantry, 
consisting in applying the verses written on one 
subject, by way of ridicule to another ; or in 
turning a serious work into a burlesque, by af- 
fecting to observe, as nearly as possible, the 
same rhymes, worlds, and cadences. 

PAROLE, a term signifying any thing done 
verbally or by word of mouth lu contradistinc- 
tion to what is written : thus, an o^eement 
may be by parole. Evidence also may be di. 
vided into parole evidence and written ‘Evi- 
dence. Aiparcle release is good to discharge 
a debt by simple contract. 

^ PARROT, and PARROQUET. See Psit- 

TACHUS. ' 

PARSLEY. SeeApiUM. 

PARSNEP. See Pastinaca. 

PARSON, aignifies the incumbent of a 
chiircJ). He is in himself a body corporate, in 
order to protect and defend the rights of the 
church b^ a perpetual succession. When, a 
arson is instituted and inducted into a i^ectory, 
c is then, and not before, ifk foil and complete 
possession. ^ 1 Black. 39L 
^ PART, in music, the name of each of the 
melodies of any harmonic composition, aud 
which, when performed in union, form its har- 
mony. Four 18 the fewest number of parts with 
which the chords necessary to elaborate har- 
mony can be'corqpletely filled. 

PARTERRE ,in gardening, a level division 


together, or that express the modes or manners 
of words. 

PARTIES, in law, signify ihq pergons that 
are named in a deed or fine, vis. those" that 
made the deed, or levied the fine, and also those 
jto whom the same was made or levied- 

PARTITrON.,in law/ signifies a division ot 
lands, &c. descended^ by common law or cus- 
tom anmng coheirs or parceners, being two at 
least. 

PARI^ER. If there are several joint 
partners, and a person has dealings generally 
with oqp of them in matters concerning their 
joint trade, whereby a debt becomes due to 
the said person, it shall charge them jointly 
and the survivors of them ; but if the person 
only dealt with one of the partners upon a 
separate accouqt, in that* case the debt shall 
only affect that partner and Ills executors. If 
one or more of the joint traders become bank- 
rupt, his or tlieir proportions are onlv assign- 
able by the commissioners, (p held in com- 
mon witli the rest who ai3 not bankrupt^'. If 
oneor two partners becomes a bankrupt, the 
CMiBiis.sioners cannot meddle with the interest 
of the other, for it is not affected with the bank- 
ruptcy of his companion. Payment to one of 
the partners is payment to them all. 

PART-OWNERS, are partners intereslcd 
and possessed of certain shares in a ship. 
Owners arc tenants in common with each other ; 
but one or more joint-owners refusing to contri- 
bute their quota to the outfit of the vessel, can- 
not prevent her from going to sea against the 
consent of the majority of the owners, who, 
giving security in the Admiralty, may freight 
the ship at their own exclusive risk, by wkicli 
the smaller dissentient number of owners will 
be excluded at once from any share, either in 
Ilie risk or in the profits. 

PARTRIDGE. See Tetrao. 

PARUS, or Titmouse, in ornithology: a 
genus belongiog to the order of passeres. The 
bill is very entire^ covered at the basis with 
hairs ; the tongue is tniDCBted«and hairy. There 
are 14 ^ecies. 

PASQUIN, a mutilated statue at Rome, in 
a corner of th^palace of the Ursini; it takes 
its name from^ cobler of that city called 
Pasqiiin, famous for his sneers and gibes, and 
who diverted liimself with passing his jokes on 
all the people who went through that 8ti:!eet 
PASS, a .ftTdight, difficdlt, and narrow ^las- 
sage, which shuts up the entrance into a country. 
The first care of the funeral of an army is to 
sei^e the passes of the country into which he 
would carry the war, to fortify them, and take 
care that they are w'ell guarded. 

PASSAGE, or Passo, any phrase or short 
portion of any air, or other composition. 
Passage, birds qf, Se^ Migration. 
PASSANT. See Heraldry. 

PASSERES, in natural history, the sixth 
order of birds according to the Linn$ean sys- 
icm, they are distinguisned by a conical and 
pointed oill: nostrils oval, pervious, naked; 
legs formed roi hopping; toes slender, divided • 
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,>n(1y fflemlcr, ApmIi of sacti an feed on grain 
pure ; of tlionc which fpcd on inAecU impure ; 
iipsl formed with much art They live cni^y 
in trees and hedges, are nionogainons, vocal, 
and feed tlie young by thrusting tlie/ood down 
their throats. 

PASSIONS, in painting : the passions are 
properly considered as subjects of painting, 
becaun being capable of representation by 
lines and colours, they fall witfiin the province 
of chat art, whose* ollrice it is to delineate all 
objects which can be; expressed by those means. 
To represent the passions jnstly and fully, is, 
however, the utmost reach of the imitative 
art. The nicest accuracy is reqnisitef and the 
stii.dlesl deviation is frequently destructive of 
thr* whole cfleci intended to be produced. 

TiO Brim, a celebrated French painter, pnh- 
lished a col|ection of heads, in wbiciv he gave 
examples of the ap)Kmrancos produced in the 
countenance by each distinct passion But 
these examples are for the most part over- 
cliiirged and gross. 

I^ASSPOBT, or Pass, a Kcence or writing 
obtained from a prince or governor, granting 
liberty and safe conduct to pass through his 
territories without molestation. Passport also 
sik>iiifies a licence obtained for importing con- 
traband goods, or lor exporting and importing ” 
iiierchundize ^vithoiit paying the duties Uiese * 
last licences are always given to aiiihasl^dors 
and other public ministers for their baggage, 
equipage, he, 

PAiS'PE, in the glass trade, a kind of co- 
loured glass, made of calcined rrystiil, lead, 
and metallic preparations, so as to imitate the 
natural gems : for the manner of etlecting 
which see (vKMS. 

PAS'f’EBOAlID, a kind of thick paper 
formed of several sheets' of paper pasted toge- 
ther. I’lie chief use of pasteboard is in binding 
books, making letter-cases, he. 

JMS'rJNACA, tlie parsnip^ a genus of the 
digynia order, in the peiitnmlria class of plants, 
and in tlie natural method ranking under the 
dotfi order, imibellatiA. The fruit is an elliptical 

I pressed plane ; the petals are involuted and 
entire. There are only three species of tliis 
genus, the principal of which is the pastinaca 
siitivu, or garden parsnip, wiiich is an exceed- 
ingly tine esculent root. 

PASTORAL, ill general, something (hat 
relates to shepherds; hence we saj, pastoral 
life, manners, poetry, 8tc. Tfcfe original' of poe- 
try is ascribed to that age which succeeded the 
cre.itiun of the world ; and as the keeping of 
{locks seems to have been the first employment 
of ninrikind,tlie most ancient sort of poetry was 
pr4>f>ablv pastoral. 

PAI’ENT, something (hat stands open or 
xpanded: thus a leaf is said to be patent 
when it stands nearly at right angles with the 
stalk. 

PATfcNT, or Letters Patent, are writings 
scaled w ith tlie gi;eat seal of England, by which 
a iiifin is authorized to do, or to enjoy, ony 
tiling which of himself he could not. They are 
so called on nreonnt of their form, being open, 
willi their seal affixed, ready to be exhibited 
for (he ronfiriimtiou of the authority delegated 
by lliein. 

PA'rHOIiOGY, (bat part of medicine which 
ixplains tiie symptoms of diseases. 


PATROL, in war, a ronml or march made 
by the guards, or watch, 19 the night-time, to 
observe what passes in the i^treets, and to 
secure the peace and tninuiiillity of a city or 
camp. The patrol generally consists of a bof|y 
of five or six men, detached from a body or 
guard, and commanded by a sevjeant. 4 
PAIHON, both ill the canon and common 
law^ signifies him that hath the gill of a bene- 
fice or parsonage., ^ 

PATRONYMIC, among grammarians, is 
applied to such names of men and women as 
arc derived from those of parents or niicestoi s. 

PAUPER, poor, a name applied to a (lersoii 
receiving public charity. 

PAVEMENT, n layer of stone, or other 
matter, serving to cover and strengthen (he 
gmnud f‘f divers places for the more commodi- 
ous walking on. In London the pavement 'fiir 
nnneli-ways is chiefly^ a kind of granite from 
Scot laud : and on the footpath Yorkshire paving 
is used ; courts, stabl(‘s, kitehens, halU. 
churches, Ike. are paved usually with tiles, 
liricks, or firc-stones ; and soiiielinies with u 
kind of free-stone and rag-stone. In Fiance, 
the public roads, streets, courts, he. are paved 
with gres, a kind of free stone. In Venire, 
the streets, '&c. are paved with brick ; cliiirelas 
metimes with marble, and sometimes with 
osaic work.* In Amsterdam, and the chief 
cities of Holland, they call their brick puve- 
ment the burgomaster’s paf cment, to dis'iiigiii.sh 
it from the stone or fiiiit pavement, wliieli is 
usually in tlie middle of the street, sciviiig for 
the passage of their horses, carts, eoaehgs, and 
otlier carriages ; the brick borders being de- 
signed for the passage of people on foot. 

PAVO, the peacock, in ornithology, a genus 
belonging to the order of gallime. The head is 
covered with featliers which bend backwaids ; 
the feathers of the tail are very long, ami beau- 
tifully variegated with eyes of ditlerent colours. 
Latham enumerates eight sjiecies. In (his 
country, peacocks do not attain their full and 
brilliant plumage till (heir third year. The 
female lays five eggs, and is particularly solicit- 
ous to cniicenl them from the male, wiiieh not 
iinfreqnently destroys them. Tiiesc birds feed ' 
almost solely on insects and grain. They prefer 
elevated situations for roosting, choosing the top^i 
of houses and the highest trees for Ibis piirpoKe. 
They were considered as luxuries ibr the table 
by the Romans, and the young ones are now 
regarded us a delicacy. I’lieir v^ice is liarsh 
and dissonant, and irrperfcct contrast to (Iji^t 
beauty exhibited h|r tneir plumage, vvhicli, in 
the language of Biifibn, ** seems to combine 
all that delights the eye in the soR and delicate 
tints of the finest flowers, all that da//les in the 
sparkling lustre of the. gem, and all that asto- 
nishes in the grand display of the rainhow.” 

PAUSE, a stop or cessation of speaking, 
singing, playing, or the like, 'riic use of point- 
ing, in grammar, is to make projier pnine.s in 
certain places. There is a pause in the middle 
of each verse; in an liemisdch it is called ji 
rest or repose. • 

PAUSUS, a genus of iiiieets. of tlie oidel 
coleoptera. The generic character is: anUuinte 
of two joints, the iippiT very large, iiithiled, 
moveable, and hooked ;. jiead stretehed for- 
wariTi ; wiiig-sheuths flexile, deilected, tiiiii 
rated. 0 

2 0 
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This rnrp insoct is n niitivcof BiUinnn Isiniul, 
nnd Sierra L^ont* in Africn. Its colour is a 
liliickisli brown. 

PAWLFi, ill a ship, a small pierp of iron 
kolted to one end of the beams of tlie derk, 
olose to the capstan ; but yet so easily, ns that 
itr.an turn about. Its use is to stop the capstan 
from turning back. 

PAWN, a pledge lodged for the security of 
the payment ot a sum of money borrowed. As 
tlie party that pawns the goods lias a general 
property therein, they cannot be forfeited by 
the person that lias tnein in pawn, for any ot- 
fence of his ; neither can they be taken in exe- 
cution for bis debt. Where the pawn is re- 
deemable on a certain day, it must he strictly 
obs<;rved, or upon failure of payment it may be 
sold. 

PAY, in the sea language. The seamen 
say,' pay more cubic, wlien they mean to let 
out more cable.' 

PAYING, among seamen. When the seams 
of a shin are laid over with a coat of hot pitch, 
it is called paying her; and when this is done 
with canvas, parcelling ; also when, after she 
is graved, and the soil burned olf, a new coat 
of talYow and soap, or one of train oil, rosin, 
nfid brimstone boih'd togetlier, is put on her, 
that is also called paying of a ship. 

PAYMENT, is the consideiation or pnf- ‘ 
chase-money for goods, and may he made hy 
the buyer giving to^tlie seller the price agre !U 
upon, either by hill or note, or by money. 

PEACE, in law, signifies a quiet and harm- 
less behaviour towards the king and his people, 
'f'he king, hy his olHce and dignity royal, is the 
nrincipal conservator of the peace within all 
Ills dominions, and may give autliority to any 
other to see the peace kejit, and to punish such 
ns break it: hence it is usually called the 
king’s' peace. 

PEACE, justices of the, are persons ap- 
pointed by the king’s commission to attend to 
tlie peace of the county where they dwell. 
'I'hey were called guardians of the peace till 
the 36tli year of Ldvv. III. c. 12, where they 
are called justices. 

A justice of the peace must, before he sits, 
take the oath of ollice, which is always done 
at the general quarter sessions for the coiin<«% 
by virtue of a dediinus potestatem out of cha*.- 
cery. 

Sheriifs, coroners, attonieys, and proctoi j. 
may not aef^as justices of the peace. ' 

^ The power, office, and duty of this magis- 
trate, extends to an almost infinite number of 
insinncfs, specified in some hundreds of acts 
of parliament, and every year accumniating. 
PEACH, in botany. See Amygdalus. 
PEACOCK. SeePAVO. 

PEA II L. The peart is a concretion found 
In several species of shells, as in .some species 
of tlie oyster and the muscle. Pearls are of i 
silvery or hlueisii white colour, and very bril- 
liant. They are formed of the sanio matter ns 
the inner shell of the fish to which they belong, 
htid consist of several coats spread with the 
greatest r/^giilnrity over each other in a manner' 
similar to those of an onion. The most im- 
portant fishery to England at present is that of 
Ceylon. There anatvnrious methods of llshing 
for pearls in di/Tcrent parts of the world, but 
(he Ceylon fi,^liery is reckoned superior to them 
all. 


Peaiil, wof/ier of i.s the shell not of the 
pearl oyster, hut of another sea-fish of ^he 
opster kind. 1’his shell on the inside is ex- 
tremely smooth, and of the whiteness and water 
of pi^arl ii'self ; and it has the same bistre on 
the outside, atler the first lumime or scales 
have been cleared off. 

Pearls, artifirial. As (he genuine pearls 
are sold at an extravagant pnee', vario*{is nie- 
Uiods have been contrived of imitating them so 
completely, that they can scarcely he distin- 
guished from those collected in the East. The 
principal ingredient employed for this purpose 
consists of the fine silvery matter which is 
found or the lower- side ot the scales of the 
hlay, or bleak fish ( Cyprirms albumus). These 
scales ure'.irst removed; then washed rejirat- 
edly ill pure water; and, ailer the difVereut 
liquors iKtve subsided, the fluid part is carehilly 
decanted; when a pearly matter, of an oily 
consistence, remains at the bottom ; which is 
denominated by the French, Essence ti'Onicnf. 
A small portion of this matter is dropped in a 
hollow, niueish glass-bead, that is gently agi- 
tated, till the whole internal siirfiice is com- 
pletely lined ; when the cavity is filled up W'ith 
wax, in order to impart solidity ami weight. 
Pearls thus manufactured, 'possess fewer bu - 
mishes than sucli as are nattiral or genuine, to 
which they are fully equal in point of bril- 
liani^. 

PEAT, a well-known inflammable snb- 
staiice, used in many parts of the world as 
fuel. 

Peat is a congeries of vegetable matter, in 
which the remains of organization are more or 
less \ isible ; consisting of the trunks of tn‘es ; 
of leaves, fruits, and stringy fibres, the remains 
of aquatic mos-ses. It occurs in extensive beds 
called peat mosses, occupying the surface of 
the soil, or covered to the depth of a lew feet 
with sand, gravel, and other matters. It is met 
with in great abundance in the northern, and in 
some of the central distrirfa of Europe : in 
iiinist, uncultivated, mountainous tracts, and 
likewise in low vallies'and feiiny plains; and 
in several parts of the western shore of Great 
Britain. 

PEBBLES, the name of a genus of fossils, 
distinmiished from the flints hy having a variety 
of colours. These are defined to he stones 
comimsed of a crystalline matter debased hy 
earths of various kinds in the same species : and 
then subject to wm'iis, clouds, and other varie- 
gations, usually t'ornied by incrustation round 
a central nucleus, hat sometimes the elTect of a 
simple concretion ; and veined like tlie agates, 
by the disposition which the motion of the fluid 
(hey were formed in gave their diflereutly- 
coloiirt'd suhstanres. 

PECK, u measure of capacity, four of whicn 
make a bushel. * 

PECORA, in natural history, the fifth order 
of (he class niamnialia. They have no fore- 
teeth in the upper jaw, but several in the lower; 
feet hoo/ed, cloven : they live on herbs, chew 
the cud, and have four stomachs: viz. the 
paunch, to macerate and ruminate the food ; 
the bonnet, reticulate, to receive it ; the oinasus, 
of numerous folds, to digest it ; and the aboma* 
BUS, to give it acescency, and prevent putre- 
faction. There are^eight genera, viz. 
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Antelope Copra 

Bos Cerv us 

Cameliss Moscliiis ^ 

Camelopardalis Ovis. 

PECTBN, the scallop; a genus or.^iell-iish, 
the characters of which are these: the noiinal 
is a tetiiys ; the shell bivalve and unequal ; the 
hiiigo toothless, having a small ovated hollow. 
P AS'l'A L. See Architec^CURR. 
PEDICELLARIA, a genus of insects, of the 
order vermes tnollusgi : the generic character 
is, body soft and seated on a rigid peduncle ; 
aperture single. Tliere are three species. 

PEDlClj L aris, red-rattle^ or louse-wort, 
a geriiiH oftlie didynamia angiospermia glass of 
i>l.ints, the corolla w hereof consists of a single 
nngent petal ; ihe tube is oblong and gibbous : 
tlie upper liu galented, erect, compressed, and 
emargMiated ; the under one is patent,, plane, 
semitrilid, and obtuse : the fruit is a roundish- 
acuminated capsule ; toe seeds are numerous, 
roundish, compressed, and covered. There 
are 19 species. 

PEDIGULUS, louse, a ^enifs of insects of 
tiie order aptera : the generic character is, logs 
six, formed fur w'alking ; mouth furnished with 
an exact tile piercer; antennae the length of the 
thorax ; abdomen^depressed, sublohated. Few 
insects are more prolific than the louse. It is 
Nil in. that* in aUout eight weeks a louse niij^ht 
see live thousiind of its own descendants. 

PEDIMENT, in architecture, is n kind of 
low pinnacle, serving to crown an ordonnauce, 
or finish a frontispiece, and is placed as an or- 
narm'nt over gates, iloors, windows, niches, 
.nltarK, &c. being ordinarily of a triangular 
form, but soinetintes forming an arch of a 
circle. 

PIC DO M I5T Ell. See Pkiiamj) i; la tor. 
PEEK, in the si-a language, is a word used 
ill various senses. 'Thus tlie anchor is said 
to bo a peek, when the ship being about to 
weigh, comes over her anchor in such a iiiauner 
tint the cable hangs perpendicularly belweeii 
the hawse and the anchor. To heave a peek, 
ill to bring the peek so that the anchor may 
hang a ueek. A ship is said to ride a pi>ek. 
when lying with her main and fore- yards 
hoisted no, one end of her yards is brought 
down to tfi(‘ sliroiids, and the other raised up on 
end; which is ehielly done when she lies in 
livers, lest other ships falling foul of the yards 
hlioiild break them. 

J*E£Ll, in general, signifies an equal, or one 
of the-same rank and station: hence, in the 
acts of some councils, we find these words, 
w i(h the. consent of our peers, bishops, abbess, 
&c. Afterwards the same term was applied 
to tht vassals or tenants of the same lord, who 
were called peers, because they were all equal 
in condition, and obliged to serve and attend 
liirn in his courts : and peers in fief, because 
tii^ all held fiefs from the same loro.' 

The term peers is now applied in our common 
1 iw to those who are iinpannelled in an inquest 
I oon any mam for the convicting or clearing 
1. Ill of any ofience. Tor which he is called in 
c,<]estioii; and the reason is, because (he course 
and custom of our nation is, to try every man in 
diicli a case by his equals, or peers. 

Peers of tm realm, are tlie nobility of the 
kingdom, and Ir.rds of parliament; who are 
divided into dukes, inarqiiiseS, curls, viscounts, 
and barons and the reason why they are called 


peera is, becaii.se, notw ith.stnnding there is a 
distinction of dignities in our nobUily, yet in all 
public actions they are equal, u.s in their votes 
of parliament, and in passing upon tlie trial of 
any nobleman. 

PEERESS, a woman who is noble by de-* 
scent, creation, or marriage. If a peeress, 
descent or creation, marries a person under the 
degree of nobility, she still continues noble; 
but if she obtains that dignity only bjr marriage, 
she loses it on her aflerwarus marrying a coin- 
inoner; yet, by tlie courtesy of Eng|uDd, she 
nhvavN retains the title of her nobility. 

PEGASUS, in astronomy, u northern con- 
stellation, containineteccordiijg to the latest 
observations, about filty-^jx stars. 

Pkuasus is also a genus of fishes of the 
onler nqntes : the generic character is, snout 
elongated, mouth beneath ; pectoral fins large, 
veidrni single-rayed ; body depressed, mailed, 
with the abdomen divided into bony segnienfs 

PELAGIANS, a Christian sect who ap- 
peared before tlie latter part of the foiirtii, or 
the beginning of the iiilh century. Pelugins, 
(he author of this sect, was born in Wales, and 
his tiHiiie was Morgan, which in the Welsh 
language signifieM sea-born ; whence he had his 
Latin name Ptdagiiis. He was charged with, 
luaintaining the following doctrines : ]. That 
Adllni was by vature mortal, and whether he 
had sinned or not, would cerlaiuly have died 
2. That the consequences oli Adam s ain were 
confined to his own person. 8. That iiew-liorii 
infants are in the sumo cmidition with Adam 
before the fall. 4. That the law qualified- men 
for the kingdom of heaven, and was foiiiitled 
upon equal promises with the gospel. 5. 'riiat 
the general resurrection of the de.id does not 
follow' in \ irtiie of our Saviour’s resurrection, 
fi. That the grace of God is given according to 
our merits. 7. That this grace is not granted 
for the performance of every moral art; the 
liberty of the will, and information in points 
of duty, being sufllcient. &.c. 

PELICANUS, in ornilbology, a genus be- 
loiigiiig to the order of onseres. The bill is 
straight, without teeth, aud crooked at the 
point ; the face is naked ; and the feet are 
paliuated. Mr. Luthuin enumerates 410 less 
than 30 different species of this genus, beside 
varieties. The most remarkable seem to be 
tlicse that follow. 

P, onocrotahs, or (he great pelican, is some 
times of the weight of twenty-live pounds, and 
of the width, between ihe extreme points of 
the wings, of fifteen feet ; the skin, between'* 
the sides of the iippef mandible, is extremely 
dilatable, reaching more titan half a foot down 
the neck, and capable of containing many 
quarts of water. This skin is often used by 
sailors for tobacco-pouches, nod has been occa- 
sionally converted into elegant ladies’ worx- 
bags. About tlic Caspian and Black Seas, * 
these birds are very* numerous, and they are 
chiefly to be found in the warmer regiobs, inha- 
biting almost every country of Africa. 

P. aquilus, or (he man-ot-wnr bird, is small in « 
body, but betw'cen tlie^extremitiesof the wings 
fourteen feet in width. It is seldom .seen but 
within Uie tropics, and not imfrequcntly is oli- 
served 200 leagues from laM. It watime.s the 
movements of fishes from a very considerable 
height, and pounces upon them with unfailiifg 
success, retiiriiiug from its inim^sion with 
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rqiinl ra{>i(1ity. It ul'fo ollen obliges ofber 
birds to quit the prey which they bnvc just 
made, and are flying oh’ with, and seizes it ns it 
drops from (hem with u dexterity truly admira- 
ble. 

• 1. The carlo, or cormorant, sometimes ex- 

ceeds seven pounds in weight ; the length three 
Veet four; the extent four feet (wo; the bill 
dusky, five inches long, destitute of nostrils; 
the base of the lowei mandible is covered with 
a naked yellow skin, that extends under the 
chin, and forms a sort of pouch ; a loose skin 
of the same colour reaches from the imper 
mandible round the eyes and angles of (ho 
tnmdli ; the head urn^eck arc of a sooty 
binchntss, but under tnechin of the male the 
featiicrM are w'hite ; dnd the head in that sex is 
adorned with a short, hnise, pendant crest; in 
some the cre<st am! hind part of the *ntad arc 
streaked with white. 

The birds occupy the highest parts of* the 
cliiTs that impend over the sea : they make their 
nest of sticks, sea-tang, grass, &c. and lay .six 
or seven white eggs of an oblong form, lii 
winter they disperse along the shores, and visit 
the fresh waters, where they make great havoc 
among the lish. The cormorant has the rankest 
^and most disagreeable smell of any bird, even 
' when alive. Its form is disagreeable, its voiije 
hoarse tuid croaking, and its c|ualities b.isp. 
These birds, however, have been trained to fish, 
as falcons to fowl^, Whiteloek tells ns, tliat he 
had a cast of them manned like hawks, and 
which would come to hand. He took much 
deasiire iii them ; and relates, that the best he 
ijul’ W'as one presented him by Mr. Wood, 
master of the cormorants to Charles I. 

The hassanosy gavnet, ov solan goose, 
weighs seven pounds ; file length is three feet 
one inch ; the breadth six feet two inches. 
The bill is six inches long, straight almost to 
the |)oint where it iiirlines down ; and the sides 
are irregularly jagged, that it may bold its prey 
with more security ; it lias no nostrils, but in 
their place a long furrow, that reaches almost 
to the end of the bill ; the wliole is of a dirty 
white, tinged wi^ll ash-colour. 1’liese birds 
frequent the isle of Alisa, in the frith of Clyde ; 
the rocjj^a adjacent to St Kilda ; the Stalks of 
SiJiilisl^rry, nerir the Orkneys ; the Skelig l“]cs 
oil’ the coasts of Kerry, Ireland ; and the H.iss 
Isle in the frith of Forth ; the multitudes tliat 
inhabit these isieads arc prodigious. 

PELUCLE, among physicians, &c. d-^- 
notes a thin film, or frfigment of a membratif. 

PELVIS, in anatomy, the lowf r part of tlie 
cavity of the abdomen* thus calltd from its 
resemblance to a bason, in Latin called pelvh- 
PEV. fountain, is a pen made of silver, 
brass, bnc. contrived to contain a considerable 
iiantity of ink, and let it flow out by gentle 
egrees, so as to supply the writer a long time 
•wiit.init being under the necessity of taking 
fresh ink. 

PENALTY, is a forfeiture inflicted for not 
complying with the regulations ol ccrbiin acts 
of parliament ; a penalty is also annexed to 
secure the performance bf ct rtain covenants in 
a deed, article.s of agreement, copartnership, 
tkr. Ill a bond also for payment of money, it 
is usual to annex ^(penalty in double the amount 
of the obligation.^ 

PENCIL, an iiistrnnent used by painters 
for laying^'oD their colours. Pencils are of 


v^arioiis kinds, ami made of various maferi.iN , 
the larger sorts arc made of boars’ bristles, 
the thick, ends of which are bound to a stick, 
'hifif'er or less according to tlie uses they are 
designed for; these, when large, are called 
bnisiies.*' The finer sorts of pencils are made id' 
camels, badgers, and squirrels* hair, and of the 
down of swans ; these are tied at the upper end 
w'ith a piece of strong thread, and inf;iosed in 
the barrel of a quill. All good peneils on 
being drawn between the lips come to a fine 
point. 

Pencil is also an instrument used in drawing, 
writing, Her. made of long pieces of black-lead, 
or red chalk, placed in a groove cut in a slip of 
cedar,' on which other pieces of cedar hr-ing 
glued, the whole is planed round, and one of the 
ends heilig cut to a point, it is lit for use. 

PENI)(iLUM,in mechanics, denotes a heavy 
body sh suspended that it may vibrate, or swing 
backwards and forwards about a fixed point by 
the action ol^ravity. 

nie vibrations of a pendnlurn are called its 
oscillations. A pendulum, tlier^sfure, is any 
body, II, Plate XLLI.Hg. I, suspended upon, 
and moving al)out a fixed ]»oint^ A, as aeeritn*. 
The nature t>f a peiidulnin consists in the fol- 
lowing particulars : 1. The times of the vilira- 
tioiis of a pciiduhim, in xorjfsmall arclies, ire 
all equal. 2. The velocity of the hoi), in (he 
lowest point, will be iieaily as Ihe length of the 
chord of the arch which it describes in the de- 
scent. 3. The times of vibration in difl’ererit 
])eiH] 111 inns, A B, A C, are as the square roots 
of the times of their vibrations. 4. The time 
of one vibration is to the time of the descent, 
through half tlie length of the pendiiluin, ns the 
circumference of a circle to its diameter. 5. 
Whf’nce the length of a peiiduliirn, vibrating 
secomls, will lie found 80.2 inches nearly; ami 
that of an half second pendulum OS inches. 6. 
An uniform homogeneous body B G, lig. 2, has 
a rod, staff, &c. which is one third part longer 
than a penduhnn A D, will vibrate in tlie same 
time with it. Set* fig. i 

From these properties of the pendulum we 
may discern its use ns an universal (hrononielrr. 
or regulator of lime, as it is used in clocks, and 
siich-likc machines. 

By tliis instrument also we can measure the 
distance of a sliip,'hy measuring the inteival of 
time between the fire and the sound of the gnu . 
also the distance of a cloud, by numbering the 
seconds, or half-seconds, between the ligiitniiii^ 
and thunder ; tiuis,snpposc between the lightning 
and thunder, we number 10 seconds; then, be- 
cause sound passes through 1142 fe(*t in one 
second, we have the distance of ilie cloud equal 
to 11.420 feet. Again, the height of atiy/oom, 
or other object, may be measured bv a pendu- 
lum vibrating from the top thereof. Thus, sup- 
pose a pendulum from the height of a room vi- 
orute.sonce In three seconds; then say, as 1 is 
to the sriiiare of 8, viz. 9, so is 89.2 to 352.8 feet, 
the height reaiiired. Lastly, by the pendniiiin 
we discover tlie difl’erent force of gravity on dif- 
ferent parts of the earth’s surface, and thence 
the true figure* of the earth. 

The following is a brief description of what 
is commonly termed the tjridiron pendulum. — 
Instead of one rod, this pendiilmn is composed 
of any convenient odd number of rods, as five, 
seven, or nine : ^eing so connected, that the 
clTect of one set of them coiinteructa that of the 
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other set ; and therefore, if they are properly 
adjiiiitcd to each other, the centres of siispen- 
siori and oscillation Mill always be equidistant. 

Fi^j. 4. represents a nidiron pendulum com- 
posed of nine rods, steel and brass alternately. 

'nie two outer rods, A B, C D, which are. of 
slcel, are fastened to the cross pieces AJp, BD 
by means of pins. The next tw'O rods, 13 F, O II, 
are of umss, and arc fastened to the lower bar 
BI), and to the second uppei bar E G. The two 
fullowin|( rods are of^teehand are fastened to the 
cross bars R G and IK. The two rods adjacent 
to the central rod being of brass, are fastened 
to the cross pieces 1 K and L M ; and the ceii< 
tral rod to which the ball^ of the pciAlulutn is 
attached, is suspended from the cross piece 
L M, and passes freely through a perforation 
in each of the cross bars 1 K, B D. From this 
disposition of the rods, it is evident thfkt, by the 
expansion of the extreme rods, the cross niece 
B D, and the two rods attAclied to it, will de- 
scend : but since these rods are expanded by 
ttie oame heat, the cross piece E G will conse- 
cpiently be raised, and therefore also the tw'O 
next* rods; but because these rods are also 
expanded, the cross bar I H will descend : and 
by the expansion of the tw'o next rods, the piece 
L M will be Upse^ a cpiantity sullicient to 
counteract the expan.sion of tlie central rod. * 
Whence it is^)bvious,that the eftect of the steel* 
rods is to increase the length of the pendulum 
in hot weather, and to diminish it in cold wea- 
ther, and that the brass rods have a contrary 
olVect upon the pendulum. The effect of the 
.l3rass rods must, however, be eqiii\ alent iiot 
only to tliat of the steel rods, but also to the 
part above the frame and spring, which con- 
nects it with the cock, and to that part between 
the lower part of the I'rame and the centre of 
the ball. , 

The gridiron pendulum was the invention of 
Mr. John Harrison, a very ingenious artist, and 
celebrated for his hivenfion (»f the watch for 
finding the dilfeienre of longitude at sea, about 
the year 172.5, and of several other tinie-keepers 
and watches since that time; fur all which he 
receipt’d the parliamentary reward of between 
i^-JO.OOO and 4^30, OJO. 

Pjsndulum, royals a name- nsed among us 
for a deck, whose pendulum swings seconds, 
and goes eight days witliout winding up; shew- 
ing the hour, minute, and .second. 4')ie niim- 
biM's in such a piece are thus calculated : First 
cast up the seconds in twebe hours, which are 
the beats in one turn of the great wheel : and 
they w ill be found to be 43200 = 12 X 60 X 60. 
The swing- wheel must be 30, to swing 60 se- 
<*onds in one of its revolutions ; now let the 
half of 43200, \iz. 21600, he divided hy 30, and 
the quotient will be 720, which must be sepa- 
rated into miotients. The first of these must 
be 12. for tlie great wheel, which moves round 
once in 12 hours. Now 720 divided by 12, 
gives GO; which may also* be conveniently 
brnken into tw'o ((uotieuts, as 10 and 6, or 12 
and 5, or 8 and 7^, which last is mo.st conve- 
nient ; aiifl if the pinions are all taken 8, the 
work will stand thus ; 

8 ) 06 ( 12 
8 ) 61 8 
8 ) 60 ! 7i 

Jo 


According to.tliis computation, the mni 
wheel wilk go round once in 12 iiotirs, to rtew 
the hour ; the next wheel once in an hour, to 
shew (he minutes : and the swingwheel once in 
a minute, to shew the seconds. • 

PENELOPE, a genns of birds of the order 
of pllinse; the characters of which fire: the 
beak is bare at the base the head is covered 
with feathers ; the neck is quite bare ; the tail 
consists of twelve principal featliers ; and the 
feet are for tlie most part bore. 

PENGUIN. See Alca. 

PENNATULA, or Ska-pen, a genus of 
zoophyte, which, tiiough it swims about freely 
in the sea, approaches near to the gorgonia. 
This genus has a bone along the middle of (be 
inside, which is its chief support ; and this bone 
receives the supply of its osseous matter by the 
same polype-mouths tliat furnish it with noii- 
rialiment. Linnaeus reckons seven species. ■ 

* • PENNY, formerly a silver, but now a copper 
coin. 

The penny w'as the fiyst silver coin struck in 
England by our Saxon ancestors, being the 
240lli pari of their pound, and its true weight 
was about 22^ grains troy. 

Pein NY- WEIGHT, a troy w'eigbt, being the 
20th part of an ounce, containing 24 graiiA ; 
cj^ch grain weighing a grain of wheat gathered 
out of the midtile of the ear, well dried. 

PENTAGON, in geometry, a figure having 
five'side.s, and five angles.* 

PENTA GRAPH, or P arau.elogra,m, an 
instrument whereby designs of any kind may be 
copied in any proportion, without the operator 
being skilled in drawing. 

The coinmnn pentagraph, however, it must 
be acknowledged, is an exceedingly imperfect 
iiistnimiait ill practice, .so much so that artists sel- 
dom make any use of it. There have been some 
impro.eiiieiits on it of late, and one in particular " 
by Harris of Loudon ; but in this the work is 
complex, and the price Uecessarily high. Tliis 
latter, instead of being fastened to the tahh* 
when in use, is delicately suspended m an ele- 
vateil frame, by whicli means the artist can re- 
gulate tile pressure of the point employed in 
tracing with the utmost exactness. 

An iiistriiment for copying with grdiSt correct- 
ness, simple ill its roiistiuction, and at a mode- 
rate price, i'i still a de.sideratum ; and perhaps 
the nearest approach to this yet made, i ^ 
late invention of Professor Wallace of the uni- 
versity of Edinhurgli.and to which*lie has given 
the name of ICidofirn/ffi, or form copier ^ a 
scriptioi) of w'hielwnay he seen in the Supple- 
ment to the Encyclopadia Britannica, and in 
the Gla.sgow' Merlianirs’ Magazine, vol.i. p. 242. 

PENTAIME'I'ER, in ancient poetry, a kind of 
verse consisting of five feet, or metres, whence 
the name. 

PENTANDRIA, in botany, one of Linnieus’s 
class of plants, the fifth in order; the characters 
of which are, that all the plants comprehended 
in it ha^e hermaphrodite flowers, with five .sta- 
mina or male parts in each ; they are subdivided 
into orders, which lye denominated monogynil, 
digynia, trigynia, &c. according as there are 
one, two, three, &c, pistils, or female parts, in 
each flower. , 

PENTAPETES,a genus of the dodeenndria 
order, in the monadelniiia olass of plants, aUnd 
in (he natural metliou rniiking uj^er the 37tb 



order, coliimnifem. There is but one i^prcies 
known in the Kardens of this country, viz. (he 
Phoenicia, with halbert-|]ihin(ed, speitr-shnped, 
sawed leaves. It is an annual plant, a native 
oC India. 

PENTIIORUM, a genus of the pontagvnia 
order, ^ in the pentondna class of plants. l"he 
raly* is quinque^d ; (hen* are either five petals 
or none ; the capsule is five-pointed and quin- 
quelocular. There is one species. 

PENTSLEMON, a genus of the didynamia 
angiospermia class and order, llie calyx is 
five leaved ; the corolla bilabiate, ventricuse ; 
rudiment of a 5th stamen, bearded above ; cap- 
sules two-celled. There are two s]>ecies. 

PENUMBRA, in astronomy, a partial shade 
observed between the perfect shadow and the 
full light in an eclipse. .. 

PEPLIS, a genus of the monogynia onlerj 
in the heiandria class of plants, and in the nm- 
tiiral method ranking under the l^th order calv- 
canthemre. The perianthium is campaniilated ; 
ilie mouth cleft in twelve parts ; there are six 
petals inserted into the calyx ; the capsule is 
bilocular. There are .two species, creeping 
plants. 

PEPPER. See Piper. 

PERAMBULATOR, in surveying, an in- 
strument for measuring distances, called alsp 
pedometer, way- wiser, and suriejing wheel. 

Plate XLl, A A, fig. 5, is a wheel of niaho- 
tired with ironf and made very strong; 
its circumference must be exactly ninety-nine 
inches, or half a pole. This is placed so as to 
turn rQund in an opening cut in the piece BD, 
which forms the frame. In the arm B, a gnxive 
is cut from the centre of the wheel to the dial 
b ; the end of the spindle comes thmtigh tlie 
wood into (bis groove, and has a small crown- 
wheel of eight teeth iipo'n it. 'I'his works ano- 
ther wheel of eight teeth fixed on a long spin- 
dle, which conveys motion from the wheel be- 
neath to (he dial b. The grooie containing this 
spindle has a slip of wood screwed over it, to 
keep out dirt, 8z;c. ; and the end of (his spindle 
has a square hole in it, into which is put the 
square end of the spindle ur, fig. G. This has 
* an endless screw a upon it, which works a 
worm wheel e of twenty four teeth, having a 
pinion of twelve beneath it ; and below this ha? 
a wheel /of thirty-six. The pinion works the 
w^e) g of forty : ciml the wheel / turns the pi- 
iHon h of twelve, whose spindle curries the 
short hand rfl' the dial, fig. 7, The arbour of 
thp wheel p conies up tbrCiigh tlic dial, and has 
(he hand P on it ; as nksq n pinion of eight, 
which turns g of sixly-loiir. In the arbour of 
the wheel h, is n pinion i of six, taking into it- of 
seventy-two; this is heri’ •supposed to he lialf 
broken a wav, to shew the wheels beneath. I'lie 
spindle of this is hollow, and is put over the ' 
arliniir of the wheel g ; and carries the hand Cr. 
mil 111 ore four pillars, by which the two 
plates forming (lie frame for the wheels are 
held together, 'fhe wheel g i.s not fixed fast 
to its spindle, but is lit ld between u brass plate 
/'uiid another beneath; the friction of these 
causes the wheel to turn thV hand, and at the 
same lime leaves the iumd at liberty to be set 
without moving the wheels. The plate / hiis a 
pin « fixed in it; W'^h pin takes against a pro- 
jectipg part of the handle of the hammer m, so 
ns to lilt it ii[) when the plate is turned, and let 
til " spring 0 through to against (he bell Iv. 


When any distance is to be measured by this 
ninrliine, (he operator takes hold of the handle, 
an^ wheels it along in os straight u line ns he 
can. 71ie circumference of trie wheel hdiig 
ninety-nine, inches (or half u pole), and the two 
wheels in the piece being cqiial, the screw d 
will turn once in each turn or the great wheel, 
or twice for every pole the machine is wheeled. 
This screw nniit he so cut tliat the great Vlieel 
must turn twenty- four times for one turn of the 
wheel e, and also the wheel /on the same spin- 
dle as this must (urn a pinjpn h of one-third of 
its nuinher of teeth. The short hand on the 
dial which it carries will for every revolution 
reqiiire eij^dd. turns of the f^reat wheel, zr Four 
poles, n one chain, 'f he circle is divided into 
100 parts, • each zz one link. The pinion of 
twelve on the arbour of the wheel e, turning 
once for fcventy-fuur turns of the great wheel, 
makes the wheel g require for each revolution 
eighty turns of the great wheel, or for the ma- 
cnine.to he wheeletften chains (or turns of the 
short hand) z= 40 poles (as the circle of its 
hand IS divided), iz one furlong: rtiid at each 
revolution of this w'hcel, the hammer m will 
strike the bell K. The jiinioii of eight on the 
arbor of tlie wheel o, works A of sixty-four ; and 
its pinion i turns K of sevent|||ivo ; the resiil* 
‘‘of which will be*, that the fiaim on the spindle 
*t)f ^ will require for each revohitiu;i 7680 turns 
of tlie great wheel, or for the rnacliine to be 
wheeled 3S40 poles, n 960 chains or turns of 
the short haml, tz 96 furlongs or turns of the 
hand E and strokes on the bell, ~ twelve miles 
as the dial is divided. 

PERCA, PERCif, u genus of fishes of (he ' 
order thoracici ; the generic character is, teeth 
sharp, inenrvate ; gill-covers tripliyiloiis, scaly, 
serrated; dor<>:(l fin .<<piny on tlie fore pait; 
scales (in most species) iuird and rough. 

^ PEllCUSiSION, in mechanics, "the impres- 
sion a bmly makes in falling or striking ii|)uii 
another, or the shock of two bodies in mo- 
tion. See Motion. • 

Percus.sioii is cither direct or oblique ; direct, 
when tlie impulse i.s given in a line ]terpen- 
ditular to the point of contact ; and oblique, 
when it is given in a line oblique to the point 
of contact. 

PERENNIAL, in botany, is applied to those 
plants whose roots will abide many yoiirs, 
whether they retain tlieir leaves in winter or 
not; those which retain their leaves are called 
evergreens : but such as cast their leaves, are 
called decidnoiis, 

PERGA LESIA, a genus of llie pentandria 
digynia class and ordr r. Contorted nect. sur- 
t minding the genitiiks willi five-sagitiated cups; 
corolla salver-siiaped. There are live species, 
twining plants of the Cape, &c. 
PERIANTIIIUM. SeeBoTANV. 
PEKICAIIDIUM. See Anatomy. 
PElllCARPJUJM, among botanists, a co- 
vering or lasc ftw the seeds of plants. See 
Botan'i. 

PEinCBANlUM. See Anaiomv. 
PERIO/I^IIM, I'ERioEE. See Astronomy 
PERIIlELlllM. See Astronomy. 
PEUILIjA, a genus of the class nnd order 
didynamia gynmosperinin. The calyx upper- 
most ; segment very short ; slaniiria dislaiu 
styles two, connected. I'ln'ro is oin* species 
an aiiiiinil of (he Easf Indies. 

1*EIUMET1'UL in gi ouieiiy/ tlie hounds of 
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limits of noy figure ir body, llie perimeters 
of sorfaces or figures are lines, (hose of bodies 
are surfaces. In circular figures, instead of 
|)erinieter, we sav circumference, or periphefy. 

PEllINiEUAl, or Perineum. See Ana- 
tomy. • 

PERIOD, in astronomy, the time taken up 
by a star or planet in making a revolution round 
the .sum; or the duration of its course till it 
returns to the same point of its o^bi^ See As- 
tronomy. V 

Period. See CifRONOLdOY. 

Periop, in gramntaft*, denotes a smsi compass 
of discourse, containing a perfect sentence, and 
distinguished at the end by a point, or full stop, 
thus (.): and its members or division^ marked 
by commas, colons, &c. 

PERKECI. Sec Oeogeaphy. * 
PERIOSI’EUM. Sec Anatomy. 
PERIPHERY, in geometry, the*circam. 
ference of a circle, ellipsis, or any other regular 
curvilinear fi}> lire. See Circle, &c. 

PERJURY, is a crime committed when a 
lawful oath is administered, Jjy any one who 
lias authority, to a person in any judicial pro- 
ceeding, who swears wilfuliy, absolutely, and 
falsely, in a matter material to the issue or cause 
in question, by his own act, or by the siiborim- 
tiou of others. To aonslitute perjury, it is es- 
sential that tli^ oath is wilfully taken ; that it is 
ill a judicial jpnx:eed<ng, or some other public 

i proceeding oi a similar iiotiire : the oath must 
je taken before persons lawfully authorized to 
administer it, and also by a person sworn to 
depose the truth * it must also be taken abso- 
hitcly and directly, and upon something mate- 
rial, to the point in issue. 

PERIWINKLK. See Turbo. 

PERMIT, a licence or warrant for persons 
to pass with or sell goods, hav ing paid the duties 
of customs and ext'ise. 

PERMUTIATION qf quantities, in algebra, 
the same with combination. See CoMjiiNA- 
TI()\. 

PERORATION, in rlietoric, the epilogue, 
or last part of an oration, wherein what tlie 
orator had insisted on throngh his whole dis- 
course, is urged niresh with greater vehemence 
find passion. Tlie perordtion coii.sists of two 
parts : 1. Recapitulation, wherein tlie siibsttince 
of what was dilfiised throughout the whole 
speech is collected briefly, and cursorily, and 
summed up with new force and weight. 2. 
The moving the pa.ssions, which is so peculiar 
to the peroration, that the masters of (he art 
I'.all this 1)3 rt sedes affectuum, 

PEROXIDE, in cheiiftslry, signifies life 
maximum of oxidi/emeiit. SeeOxuiE. 
PERPENDICULAR. See Geometry. 
PERPETUITY, in annuities, the niimher of 
years’ purchase to be given for an annuity which 
is to continue for ever. It is found by dividing 
iOO^ by thb rate of interest 
PERRY, a drink made of penA in the same 
manner as cyder is made from apples. See 
Cyder. 

persecution, is any jiain or aflliction 
which a person designedly inflicts upon ano- 
ther ; an(k in a more re-strained sense, the siif- 
f< riiig.s of T^Jiristiaiis on account of their reli- 
gion. ITistoridiis iKSiially reckon h u geneNil 
persecutions, the first ot w'hich was under the 
emperor Nero, (hirty-oiie years atler ourLuid's 
usetMisiun ; when that emperor having set tire to 


the city of Rome, threw the odfnm of that eiif- 
crable action on the Clwistims, who under that 
pretence were \Trnpped up in the skins of wild 
beasts, and worried ana devoored by dogs ■ 
others were crucified, and ^hers burnt alive. 
The second was under Domitian, in the yetfr 
25. In this persecution St John the apostle 
was sent to tho isle of Patnios^ in order tof>e 
employed in digging in the mines. The tfiird 
began in the third year of Trajan, in the year 
100, and was carried on with great violence 
for several yfears. The fourth was under An- 
toninus the philosopher, when the Christians 
were banished from their houses, forbidden^ to 
shew (heir heads, reproached, beaten, hurried 
from place to place, plundered, imprisoned, ana 
stoned. The fifth began in the year 19/, under 
the Emppror Severns. The sixth began with 
tho relkn of rhe Emperor Mnximinns in 235. 
The seventh, which was the most dreadful per- 
secution that had ever been known in the' 
church, began in the year 250, in the reign of 
the emperor*Deciiis, when the Christians were 
ill all places driven from their habitations, strip- 
ped of their estates, tormented with rack^ &c. 
J’lie eighth began in the year 267. in the fourth 
year of the reign of the emperor Valerian. The 
ninth was unuer the emperor Aurelian, A. D. 
,274, but this was very inconsiderable j and tfle 
tiaith began in tlie nineteenth year of Dioclesian, 
A.D. 303. In this dreadful persecution, which 
lasted ten years, houses filled with Christians 
were set on fire, and whole droves were tied 
together with ropes, and thrown into the sea. 

PERSIAN wheel, an engine, or wheel, turned 
by a rivulet, or other stream of water, and fitted 
with open boxes at its cogs, to raise water for 
the overflowin;r of lands, -or other purposes. 

PERSON, in grammar, a term applied to 
such nouns or pronouns, as being either pre- 
fixed or uudersiuod, are the nominatwes in all 
inflections of a verb : or it is the agent or patient 
in all finite and m^rsonal verbs. 

PERSONAL GOODS. See Ciiattels. 

PERSONATE, is the ri'prcsentiug a person 
by a fictitious or assumed character, so as to 
pa.ss for the person represented. Personating 
bail, is by stat. 21 Jac. I, c. 26, a capital felony. 
Ry various other statutes, I'.ersonating seomen 
entitled to wages, prize-money, &c. is also a ca- 

** PERsAcTVE, is the art of drawing on a 
plane surface, in outline^ the resemblance of 
any object, as that objectitself wo^d appear to 
the eye from any distr^ce and situation, real or 
imaginary. In ‘the following short article on 
the subject we ran Vnly lay r^wn a few general 
principles for the assistance of the young stu- 
dent, who will do well to con.sult' the excellent 
treatises of Brook, Taylor, Nicholson. Fergu- 
son, and the short, but superior, practical trea- 
tise on perspective by ]\lr. J.Varley, ofLondon. 

The student is supposed to be tolerably well 
acquainted witli geometry, without the know- 
ledge of which his progress and success in the 
practicul part of perspective must be slow, and 
attended with gr6at imcertaiutv. ^ Befiire pr^ 
ceeding to the practical part of this science, it 
may be of importance to explain some o1 the 
tecliiiicid terms used, by artists in regard to it 
And first, the horizontal line is that supposed 
to he draw’n parallel to the horizon throngh the 
eye of (he spectator; orratlier it is a line which 
separates the heaven from the eaiih. and whicii 
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limiti) the flight. Thiiy, A, fig. 1, Plate 
XLm,aretwo pillars below Che horizontal line 
CD, by reason the eye is elevated above them : 
jn X, they iirc said to be equal with it ; aocl 
in tig. 3, raised above it Thus, according to 
diirerent points in view, the objects will be 
either higher or lower than the iioVizontal line. 
Tfie point of eighty A, 6g. 4, is that which makes 
the central ray on the horizontal line ; or, it is 
the point where all the other visual rays, D, D, 
unite. The points of distance, C, C, are points 
net olf in the horizoiitaj line at equal distances 
on each side of the point of sight, A ; and, in 
the same figure, BB represents the base line, or 
fiinduniental line ; EE is the abridgement of the 
square, of which D, D, are the aides ; F, F, the 
diagonal lines, which go to the points of dis- 
tince C. C. Accidental points, are those where 
the objects end : these may be cast neghVently, 
because neither drawn to the point of siglit,nor 
to those of distance, but meeting each other In 
the horizontal line. The point of direct view, 
or of the front, is when we liave the object di- 
rectly before ns ; in which case, it shews only 
the foreside; and. if below the horizon, a little 
of tlie topi blit nothing of the sides, unless the 
object is polygonous. The point of oblique 
view, is when vVe see an object aside of os, and, 
nS it were, aslant, ot with the corner of the eye ; , 
the eye, however, being all the \viiile opposite < 
to the point of sight ; in which case, we see the 
object laterally, and^it presents to us two sides 
or faces. The practice is the same in the side* 
points, as in the front points ; a point of sight, 
points of distance, &c. being laid down in the 
one a^well as in the other. 

Parallel perspective is where the picture is 
supposed to be so situated, as to be parallel to 
the side of the principal object in the picture, as 
a building for instance. 

Oblique perspective, is when the plane of 
the picture is supposed to stand oblique to the 
sides of the objects represented, in which case 
the representations of tiie lines upon those sides 
will nut be parallel among themselves, but will 
tend towards their vanishing point. 

A bird’a-eye view, is a view supposed to be 
taken in the air, looking down upon the object, 
afid diflers from the usual way of drawing per- 
spective views, in supposing tlie horizontal line 
to he raised rnm h higher. 

W hen an objet i is to be drawn in perspective, 
all its parts must b>: measured, so that we may be 
able to lay .them down from a scale of equal 
parts. ' ^ 

« Having determined whether it is to be paral- 
lel or oblique perspective, <v‘!ie first tiling to be 
drawn is the horizontal line, which is to be put 
p.yallel to the bottom (if the drawing, and as 
nigh above it as the height of a mnn's head, or 
five feet six inches, as HG, fig. 6, which is five 
feet six inches above the bottom of the house. 
Next, determine on the centre of the picture 
O, which must be placed so as to leave conve- 
nient room for the representation. Fix on C 
the nearest corner of the object, and draw' the 
p^'rpeiidiciilar GB: lay oil* CD equal to the 
length of the building, qndi draw DA and AB. 
From 0, the nearest gOrner, draw CO to the 
centre of the picture. CO now contains the 
line which repivs^fs the bottom of the end of 
the liousc ; but this is an indelinite renresenfa- 
tipnfuf which we do not yet know the exact 
length. Tiicviicthod of determining this U os 


Odlows : Continne the line DC to I, and make 
Cl equal to the width of the house. From O, 
the centre of the picture, lay olT O K equal to 
trie distance of the picture, the choosing of 
which must be regulated by taste. Draw I K, 
cutting CG in F ; then is CF the exact width 
of the house imperspective, which was equal to 
CL To find the middle of this end of the house, 
you cannot divide it b^ yonr compasses, h ecause 
the fartl^est half will than the 

nearer ; but if you i^ide Cl into two equal parts 
in JL, and draw 1^, it wfill ciit CF into two 
equal parts pcrspectively.* Or it may be found 
more simply thus: having drawn the lines BE 
and CF to the cenfre of the picture, draw the 
diagonufs EC, BF, crossing each other in M, 
and raise {he perpendicular MN, which is iu 
the middle of the irable end. 

To find the heiglit of the gable, lay its actual 
height ariove BE, upon the corner line BC con- 
tinued, as BO, and diaw OO ; this crossing tlie 
perpoadicuhir MN, gives N the point of the 
gable. The top of the chimney must be draw n 
in the same manner, by' laying its real hci;>lit, 
taken from a scale, on OP ; and drawing PG, 
lay off Lm and Lu, each equal to half the 
width, and draw from these noints to (he dis- 
tance-point K ; this will cut the bottom of the 
house CF, in the points a and p; from tin >0 
^draw perpendiculars, which will give the per 
siiective widtli of the chimney. *To obtain ils 
thickness, lay olf PQ equal to its thickiK Ss, 
and draw QG ; then drawing from a the line 
a6, yon obtain the exact width of the chinine} . 
Prom 6 draw' be, and from (/ draw cfr. The 
other end of the gable may be drawn by two 
ditlerent methods. The first is by snijposirig 
the front of the house transparent, and arawiiig 
the other end as if seen through it, in the s iine 
manner ns the end we have described, by laying 
its width from D to R, and drawing to the 
distance-point K. By raising the pcrperidinilar 
in the. middle, you will meet the ridge-line from 
the other gable in </. The other method is a^s 
follows : through the centre of (he picture G 
draw the line ST, upwards and downwards, 
and perpendicular to the horizontal line. Then 
continue the line of the roof Be/ till it meets S'F 
in S. From A draw AS, which will give tlie 
other gable, and S will be the vanishing-point 
for all lines parallel to Bi/ond Ad; if jSiE is 
continued in like manner, it will gi^e T for its 
vanishing-point. The doors and windows on 
side ABCD arc laid down from a scale, be- 
cause that side being parallel to the pu:tnre, 
docs not vary from its geometrical delineation, 
except shewing the thickness of the reveals, or 
edges of the doors and wmdows. Tf there had 
been any windows iii the side BEFC, {liey 
would be drawn in perspective hy (he same 
method that was used^ for finding the width of 
the house and the middle of the end, viz. Iiy 
laying off tlie actual dimensions from C upon 
Cl, and drawing from these points to the dis' 
tance-point K, which woula transter these 
divisions to the bpRuni of the house CF, and 
then perpendiculars might be drawn upwards. 

Problem 1. 

To divide a line in perspective which is 
parallel to the horizon, and which lends to a 
vaiiK<hing-pnint, into any number of eqint' 
parts ; or to divide it into any required pro-, 
portion 
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A B be the lii ishiofr ve sqimrea, nd parallel to one 

piMiii v^p ng u ; Hnti jirsi lei ic ne required lo- anoincr. cbe opnermost directly above the low- 
divide that line into nix equal partv. Xct CJ) ertnoat. drawn by the rules already laid douii, 
be the horizontal line, and A B the ground line, nndas^far asunder as is equal to the given 
drawn i>arallel to it. '^l^ay off at pleasure, CD height of the upright part of tne cross ; S beitig 
for the distance of the picture, if U is the centre the point of sight, and P the, point of disUiiictC 
of the picture. Draw.a line from D, touching in the horizon Jr S taken parallel to A D. 
theenc^B of the line to be divided: draw Draw AE, DH, and Cjp; tlie^iiAElID 
D B £, cutting tlie ground-line in E. Then A and DHQC shall be the two visible sides of 
E represents the actual dimensions of the line tlie upright part of the' cross : of which, (he 

A B, which is seen in perspective, ilere it length A E is here made equal to three times 

iiiav be observed, tlui^ this gives a rule also for the breadth E H. 

tiiiding the real length of any line which tends Divide^D H into three equal parts, H I, f K, 
to a voiiishiug point. Divide AE into the niidKD. Thraiigh these points of division, at 

same number of equal purls into which you 1 and K, draw M O and PR parallel to A I) : 

proposed to divide the given line A B ; ns A I and make the parts M N, I O, PQ, K R, euch 
1 3, 2 3, &c. Then from these diffarent divi- equal to li [ : tnen draw M P, and O R porallei 
HioDs druw lines to D, cutting the line A B in rr, to D IJh 

A, c, d, &c. which will represent the a-equired From M and O, draw M S and O S to (he 
number of equal parts, but diminishing in size pgiiit of sight S ; «nd from the point of distance 
ns they are farther removed from the eye. If it P draw P N, cutting IVI S in T : from T draw 
is wished to divide the line A B into any uum- TU parallel to M O, and meeting O S in IT and 
l>cr of unequal parts, or to lay off doors, win- you will have the uppermost surface M 1/ ^ 
(lows, &c. upon it, the line A*E, found as be- of one of the cross pieces of the figure. — From 
fore, must be divided into the required proper- U, draw R S to the point of sight E: and from 
(ion, and lines drawn from those to D will give II draw IT V parallel to O K ; anil O C V U 
(he required divisions oq A B, from which per- shall be the perspective square end next the 
peiidiciilars may be ^rawn for the doors, w'iu- eye of (hat cross part 

(lows, &c. • ^Draw P Af j; (as long as von please) from the 

' Problem 2. •point of distance P, through the comer M ; lay 

' - . , . ‘ a ruler to N and S, and (Iraw XN from the 

To drnta a nfde >n perywclwe. |i„p p , ._aien My Uie rnkr to I and S. and 

The perspective representation of every cir- draw Y Z S.— Draw X Y parallel to M O, and 
cle is an ellii)sis, when the eye is wiiltont the make X W and Y B eciual and perpendicular 
giride. This is obvious, because the rays from to X Y : then draw VV B parallel to X Y. and- 
thc circumference of the circle to the eye form W X Y B shall be the square visible eiid^f the 
an oblique cone. But those wlioare acquainted other cross part of the figure, 
with conic sections, know tliat every section of Draw BK towaril the point of sight S ; and 
a cone, whether right or oblique, is a true el- from U draw V P to the point of (Jistance P, 
lipsis, except when, the section is taken sub- intersecting Y S iu Z : then, from the intersec- 
coutrary to its base, a situation which liappens tion Z draw Z a parallel to M (), and Z h pa- 
80 rarely in drawings as to he altogether disre- rallel to H D, and the whole deliueation will be 
garded, and the section of a cone, or the per- finished. 

8])ective of a circle, is in all cases considered a This done, shade the whole, as in fig. 9, and 
perfect ellipsis. you will have a true perspective representation 

The most correct and easy method of draw’- of a double cross, 
iiig au ellipsis is, to find the transverse and Fig 10 shows the method of drawing r bnild- 
\ oiijugate axes ; I'le curve is then completed ing, or other object, in oblique perspective, 
by a trammel, or the hand. But as it is difficult A B is the horizontal liiK*, and C D the ground 
to find the transverse and conjugate axes of the line, jiarallel to it as before. Here neither of 
ellipsis, w hicli are the perspective, if the circle the sides of the house is parallel to the picture ; 
to he ))ul ill perspective he small, describe a hut each goes to its respective vanishing-point, 
scpiaie about it. Druw first the diagonals of the Having fixed on the nearest corner E, draw 
Mpiarc fig, 7, and then the diameters h a and (/if, K B, at plniisiire, for one siii(e, auiW'hoose any 
cutfing one another at right angles; draw' the point F foi* the centre 4>f the picture; then, to 
straight lines / y and b c parallel to the dia- find the other side, lay offF G equal to the d«- 
nieter d e. Tliroiigli 6 and j\ and c and (ance of the niclu/IT, fvhich as before depends 
draw straight linci^ meeting D13, the ground of upon taste only ; draw B G, and G A perpendi- 
thespicture in the points 3 and 4. Tu'‘tbe cnlar to B G riiUing the horizontal line in A, the 
principal V draw the straight lines I V, 3 V, 4 V, other vanishing point. Draw now EA for the 
2 V, and to the points of distance L and K, 2 other side. To cut off the. several widths of the 
Land IK. Lastly, join the points of iiitersec- (wo sides of the house, which as yet are only 
tioii (z, ^, (/,/ e, r, by the arcs « 6, e d, drawn to an indefinite extent, two distance 
df, tiuda h dfhg e (7 0 will be the circle in per- |)oin(s must be laid dowr, viz. one for each va- 
spective. In this process, it is of consequence nisliing-poiiit. To do this, extend the compasses 
to know that the curve you trace is u regular- fromB to G, and lay the distance taken in it 
ellipsis : for though you cannot easily ascertain from B to H which will give H for th^ disfanc^- 
the axes exactly^ yet you may very nearly \ poiiit o(B, and whiclUs to cut offall the divisious 
anJ the eye soon discovers whether tlie curve the siileliUIa Also extend the conijiasses 
di awn be t^t of a regular ellipsis. Ironi A G, and jay down^A I. I jslhe distance 

Problem 3, 

Ton present a double cif.se in pes'epectiven 
In tig. S, let A BCD aud EFGH be (wo 


point ol A, ana is usea lor iransierriDg an ui- 
visions upon the side E A f/-oni the ground-lkie 
0 £. 'Jliese points and lines being ac|jujlled^ * 
tlie process is not much differenl^rum [larallei 
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perspective ; onlv here eqnnl divisions on each 
.side of the building, as doors, windows, di- 
minish as fhey receiie, in the same way as on 
the side BEFC, fig. 10. Lay the real length 
the' aide EL, taken from the sainc scale 
used for laying down tlie horizontal line, and 
lay it down on the ground line, from E to C, 
and draw Cl, cutting oil' K L for the perspec- 
tive length of the building. For the other side 
of the house, lay (ts width down in the same 
manner, from E to 1), and draw D I J, ciiUing 
olf EN for the perspective width. Raise the 
perpendiculars EM, LK, and NO, for the 
three angles of the house. Lay the height of 
the building upon the corner that cume.s to the 
ground-line, as EM, and draw MK and MO 
to their several vanishing points. Also lay all 
the heights of the doors and windowp, and 
other divisions, upon EM, and draw them to 
the vanishing points A and B. To lay down 
the widths of the doors and windows, put their 
actual widths upon CE, and draw from them 
to the distance-point 1. which cuts olf all di- 
vision.s upon the side LE, and then raise the 
perpendiculars. The gable-end is found ex- 
actly in the same manner as has been described, 
only taking rare to use the proper distance- 
puint H. The manner of finding the width of 
the chimney is diftVrent. Lay oft’ ha for tl^e* 
lieight of the chimney Hho\ e the top of the ‘ 

{ Table, and draw ac parallel to the horizontal 
ine; then put ac ecfual to actual thickness 
of the chiiniiey, and draw at/ to the vanishing- 
point A ; draw also c(/ to the distance-point T, 
cuttiiiK oif ae/ in d: then having drawn cf 
from the nearest corner of the chimney, wliicti 
wa.s found as in fig. 10, dniw df^ to the \a- 
nishing-poirit B, cuUirig olf ef foV the exact 
{ierspectiie width. 

PjSRSPECTiVE-PLANE, IS the glass or other 
transparent surface, supposed to he placed 
between the eye and the ohject, perpendicu- 
larly to the horizon. It is sometimes called 
the section, table, or glass. 

PERSFIHAIION, in medicine, the eva- 
cuation of the juices of the borly through the 
pores of the skin. Perspiration is distinguished 
’ into sensible and insensible ; and here sensible 
perspiration is the same with sweating, and 
insensible perspiration that which escapes tl>e 
notice of the ser'ses; and this fast is the idea 
affixed to the word perspiration when use,h 
alone. 

PERSPICUITY, properly' signifies the pro 
petty which any thing hiiw o^ being easily seen 
tliVoiigli ; hence it is gener/»Jly applied to such 
writings or discourses Us are easily under- 
stood. 

PERU, Balsam of. ritls substance is ob- 
tained from the myro7:yloii peruifenim, which 
grows in the warmer part.s of South America. 
The tnt is full of resin, and the balsam is ob- 
tai’.ied by boiling tlie twigs in W’ater. - It has 
the consistency of honey, a brown colour, an 
agreeable smell, and a hot acrid taste. 

^ P£TAL> among botanists, an appellation 
g>,'en to the lloiver- leaves, in opposition to 
folia, or common leaves q^thc plant. 

PETARU, in the art of wai^ a metalline 
engine, somewhat re.aembling a high crowned 
bat. Its use is in f^clandestiiie attack to break 
ilow.ti gules, bridges, barriers, &c. to which it 
is hong ; and thi.s it does by mean.s of the 
wooden plank. Tt is al.so used in rouetcr 


mines to break throqgh the enemy's galleries, 
and give their mines venL 
.PETITIO PRINCIPII, in logic, the taking 
a thing for true, and drawing conclusions from 
it as such, when it is really false, or at least 
wants to be proved, before any inferences can 
be^lednced from it. 

PETITION. No pefltion to the king, or 
to either house of parliament, fur any alft'ration 
in church or stale, shall be signed by above 
twenty persons, unless the matter thereof is 
approved by three Justice^ of the peace, or the 
major part of the grand jury in the county ; 
and in Luiidou by the Lord Mayor, aldermen, 
and eouxTion council : nor shall any petition be 
presented by more than ten persons at a time. 

PETRP^AOJ’ION, in natural history, de- 
notes the conversion of wood, bones, and other 
siibslauivjs, principally animal or \egeta1)le, 
into stone. 

Petkipactions. Slony mutters deposited 
either in tiie way of incrustation, or within the 
cavities of orgonised substances, are called 
petrifactions, Ci.lcareous earth ^inp univer- 
sally diftiised and capable of solution in water, 
either alone, or by the medium of carbonic 
acid or siilpliuric arid, which are likewise 
%'ery nbmidant, is deposited whenever tite 
water or the acid becunVes dissipated. In 
this way we have incrustations' of limesluno 
or of selenite in the form of stalactites or drofi- 
stoiies from the roofs of caverns, and in variou.s 
other situations. 

7’he most remarkable observations relutne 
to petrifactions areUius given by Kirvvaii: — ' 

1. /riiat tho.se of shells are found on, or 

near, the surface of the earth ; those of fish 
deeper; and those of wood deepest. Shells 
in specie are found in immense quantities at 
considerable depths. , 

2. That (hose organic substances' that resist 
putrefaction most, are frequently found petri- 
fied ; such as shells and the harder species of 
woods : on the contrary, those that are aptest 
to putrefy are rarely found petrified ; as lisli, 
una the softer parts of animals, &c. 

3. That they are most commonly found in 

strata of marie, chalk, limestone, or clay, sel- 
dom in sandstone, still more rarely in gyusiim ; 
but never in gneiss, granite, basalte.s,or.shorle; 
but they sometimes occur among pyrites, and 
ores of iiOD, copper, and silver, and almost 
always consist o\ that species of eni th, stone, 
or oilier mineiul that surrounds them, jome- 
times of silex, agate, or conieliaii. « 

4. That they are found in climates where 
their originals could nut have existed. 

5. That those fomid in slate or clay are 

compres.sed and flattened. ' * 

PETROLEUM. See Bitumen. 
PETROMYZON, the lamprey, of 

fishes belonging to the- class of amphibia nantes. 
It has seven spiracnla at the side of the neck, 
no mils, a fistula on the top of the head, and 
no breaf-t or belly fins. There are ei^ht spe- 
cies, distinguished by peculiarities iti (heir 
back fins. 

PETUNSE. See Porcelain. 

PEWTER, which is coiniiionly called etain 
in France, and generally confounded there 
with true tin, is a compound metal, tlie basis 
of which is tin. T|ie best sort consists of tin 
alloyed with about a twentieth or less of cop- 
per or other metallic bodies, as the experience 
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of flic woikmen has sliown to be the most 
rondticive to the iriifirovement of ifs hardness 
and colour, such as lead, ’zindf bismuth, aiids 
niiiimony. There are, throe sorts of pewter, 
distinguished by the names of plate, irifle, ui*d 
ley-pewter. The first was formerly much used 
(or plates and dishes ; of the second are made 
the pintsf oiiarts, and other measures of b«'er; 
and of the ley-pewter, wini> inea.siires and large 
\ essels. The best sort of pewter consists of 
17 parts of antimon^v*to lUO parts of tin; but 
(he French add a liliie copper to this kind of 
|M^?\vter. 

PHAETON, ill oriiitholopy, a genus of 
liirds belon){ing fo the order of anserts. the 
c'iiaiacteis of which are: Tiic bill is sharp, 
<«(rciight, and pointed; the nostrii.s art oblong, 
•itid the hinder toe is tinned forward. There > 
are two species, viz. • 

1. The demersus, or red-footed pinguin, has 
a thick, arched, red liiti ; the head, hind part 
of the neck, and the hack, of a dusky par|dish 
hue, and breast and bcllv white; brown wings, 
with tlie tips of the feathers v\1)ite ; instead of 
a tail, a few black bristles; and red legs. It 
is found on Pinguin isle, near the Cape of 
tJood Hojie', is conitnoii all over the South 
Seas, and is about tli^ size of a goose. 

2. The c/Acm/s, or tropic bird, is about the 
size of a partridge, and has very long wings, 
'file bill is red, with an angle iiiRlcr the lower 
luandihle. The eyes are etieoiiijiassed with 
black, ivhich ends in a point towards the ba< k 
oi’ the head. Three or four of the larger qiiill- 
t^athers towards thoir ends are black, tipfied 
with white ; all the rest of tiie bird is white, 
eveept the back, which is variegated 
I'lirved lines of black. 'Hie legs and feet are 
of a vermilion red. I'he toes are webbed. 
Tlie tail consists of two loni? straiglrt narrow 
fe.ithcrs, almost of equal breadth from their 
j'lills to tlu'ir points. 

PITAIidilNA, tiio/Jt, a genus of insects of 
the order lepidopteru: the generic rharaeter 
is; anteniim cetuceou.s, gradually lessening 
from base to tip; wings (when silting) gene- 
r.illy dellex (fiiglit noeturnal.) This genus', like 
(!iat of papilio, containing a vast iiiimher of 
species, is diyided into assortments, according 
to the liillerent habits of the animals. 

PH AIjIjIJS, the morel, a genus of tlie order 
of tuiigi, belonging to the crypiogaiiiiii class rf 
plants. 'I'he fungus is reticulated above, and 
smooth below. There are tlirce .species. 

PHANTASMACORIA, or the raising of 
spectres, is a term applied to the exhibition of 
an optical apparatus similar to tlie magic lan- 
tern. See Optics, 

rHAKJjlACV, is the art of preparing, com- 
pounding, and preserving medicinalH. 

The -preservation of medicines merely con- 
sists in the application of rules for collecting 
vegetable, animal, and mineral productions, 
at certain season.s. or under particular cir- 
cumstances, and of ensuring lliem against the 
injuries they would .suiter by exposure to light, 
beat, air, moisture, See. ; this, therefore, is the 
lea.st extensive, and peculiar department of 
the plianiiacentic art. It is the preparation 
and composition of niedicinals that constitute 
tJic prim'ipat ohjects of thi.s science. 

PHASEOLliS, kidm'ytbeaiHf a genus of (be 
diadel}>ina docandria class of plants, the co- 
rolla whereof is papilionaceous; the^ \ exilliini 
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cordnted, emarginated, and reclined 

witlr reflex sales; le ulie are roundish, of ..... 
same length with (he \cxilluin, and stand iqmo 
long ungues: the enrina is narrow, and re- 
volves spirally in a contrary direction to (he 
snn; (he fruit is n long, straight, coriaceous,* 
and obtuse pod; the seeds are oblong, coai- 
pressed, and kidney-shaped. There are 2f 
speeics. 

PHASE.S. See A.stronomy. 
PHASLANUS, the phemant, in natural 
history, a genus of birds of the order galiinae. 
(icrieric character: bill^ short, strong, aiul 
convex, bead covered in some de|:ree with 
carunculated flesh j leg? generally with spurs, 
'fhere are ten species. 

Pbahianns grrdus, or the wild pheasant, in- 
liribits tl^ forests of India, and lias been seen, 
indeed, by navigators, in alniusi all the Tudiuri 
and South Sea islands. 

Phasinmta gaUus, or the dunghill cock. The 
most interesting animal under this variety, i.s 
the game cock,' vvhicfi is fuiind in greater per- 
fection of vigour and courage in England, than 
in any other country; and the irascibility and 
jenIou.sy of which 1ms, in almost all ages, oc- 
casioned it to be employed in tlic brutal dixer 
sion of cock-fighting. 

t*HILOLOGV, a science, or rather a.s* 
%eniblage of several scieni:es, consisting of 
grammar, rhetoric, poetry, antiquities, history, 
id criticism. Philology i%a kind of iinivcnnal 
literature, conxersant about all the sciences, 
their rise, progress, authors, &c. It makes 
what the Frencli call the belles iHtres. In (lie 
unixersities it is called liuiiiniiilies. Aiicifiitl> 
philology was only a part of grammar. 

PIHLOSOPHEU, a person versed in phl- 
lu.sopliy ; or one who niiike.s lu'olessiuu of, or 
applif'H himsc'if to, the study of nature and 
moral it 

PHILOSOPHY, or the loxe of xxisdoin, is 
a. term applied to the doctrines that liaxe at 
diilerent times, and by diflerent men, lieeii 
as.serted and propagaU'd in the world. Of 
these (be following slight sketch may be of 
service to the young student, 

1. Pgtithgorean phihsofthy was taught by 
the philosophers who adhered to the doi trine.s 
of Pythagoras, who flourished about .000 
years before Christ. Tliey taught that then* 

IS one Cod, an incoiruptible and iiixisible 
Reing, and therefore only to he worsliipptd 
with a pure mind ; and that tin rc u r( lalioii- 
thip between (he gods and iiian, which is sup- 
posed to have lieen borrowed iVom the Chri.<itMo 
doctrine of Providt^ice. 1'liey asserted a (rans- 
iiiigratioii of souls, nnd therefore the immor- 
tality of the soul. They taugiit that xii (lie i.s 
liariiiony, health, and every good thing, and 
ineulcated in an impres.sive tiianner the duties * 
of chiUren toxvards their parents. 'The di.sci 
pies of this school were exhoited fo cheii.sh 
sentiments honourable to (he feiii.ile sex. 

2. Aristotelian p/nlwophy . — Tliis xia.** (aught 

by Aristotle, and maiutained by bis foltoxiers; 
it wag also called ptripalefir. Aristotle xyis 
fi disciple of Platd: but bis .sy.stpiii difltred 
greatly from that of his mnUrr. Without eiiii- 
mcrating bis principles, it may be obsened 
that most of r*" 

iiigs incoiicliisiv. . . 

3m Peripatetic pIMo&ojdaft so called fr*im a 
.sect of philosophers the follower of Arisiotlo. 
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OiceVo tells iw that Plato left two ezcel- 
leut (lisciplest Aenocrates and Aristotle, who 
fo'inded two sects, who diflVred in name. 
The formoT called acadrniics, because they 
^hrld tlieir conferences in the academy: tlie 
latter, who followed Aristotle, were called 
|A‘ri poetics, or walkers, because they disputed 
walking; in Ihe lyreum or school. 

4. Sorratic pni/osophy. — ’Jliis comprised the 
doctrines and opinions with regard to morality 
and religion, maintained and taught by Su- 
t rates about 400 ^'ears before Christ. Socrates 
was one of the b^'st and wisest persons in the 
heathen world.^ The first introanction of mo- 
ral philosophy is ascribed to him. He it was 
that led men from the contemplation of the 
heavens to consider themselves, their own pas- 
sions, opinions, fiiciilties, duties, andoactions. 
It was he whb, when all the other philosophers 
boasted that they knew all things, first uwfi'ed 
that he knew nothing but this, that he knew 
nothing. Socrates wrote, nothing himself, yet 
almost all the sects of Greece refer tlieir origin 
to his discipline. The genuine principles of 
his philosopliy are stated in the Memorabilia 
of Xenophon - Pluto by attributing to his mas- 
ter conceptioi'S, sublime indeed, but evidently 
h.irrowed from, and embellished with the my- 
thology of, the Pythagorean school, has ren-,, 
dered his writings on this point\tpocryphal. 

5. Platonic philosophy.— -'Y\\\s was founded 
by Plato, who liv^'d about 350 years before 
Christ. It appears to have been drawn from 
traditions founded upon early revelations: 
from* scattered fragments of the ancient pa- 
triarchal creed : and there is scarcely any thing 
good or commendable ^aid of the Deity, but 
what he had from ancient creeds, which pre- 
vailed before the general defection to idolatry. 
Plato confesses that ihe Greeks borrow'ed their 
knowledge of the one infinite God from an an- 
cient people, better and nearer to God than 
they, ffis account of man’s state of innocence 
— that he was born of the earth — that he was 
naked — that he enjoyed a truly happy state — 
that he conversed witli brutes — that a person- 
age was expected, who would give*niaukind a 
model for nevotion, &c. ; in short, all parts of 
his philosophy bear evident marks of being 
derived from Rcvijation. 

6. Academic philosophy was originally df - 

rived from Sociates and Plato, who taught </i 
a grove near Athens, consecrated to the me 
inoiy of Adlidcmiis, an Athenian hero. La- 
bour and caution in theif researches, in oppo- 
sition to rash and hasty decisions, were the 
distinguishing cliaracteristics of the disciples 
of the ancient academy. The sceptical notions 
of Arcesilaus, Cameades, and the other dis- 
ciples of the succeeding academics, were of a 
very opposite nature to those which were in- 
culcated by Socrates and Plato. • 

/. Cyrenaic philosophy, so called from 
Aristippus of Cyrene, a disciple of Socrates. 
Their fcading tenets were unlricndly to virtue 
and the welfare of society. This sect w'ns af- 
te:- wards divided into threp brunches, when it 
soon languished, and sunk into deserved ob- 
seurity. 

8. M^iciirean j^losonhy, so named from 
Ppicuius the foiinuer. The Epicureans have 
iM'ajl ages been decried for their morals and 
their attachment to the pleasures of sense ; and 
in (he common ise oi the word. Epicurean 


signifies an indolent, elTeminate, and volup- 
tuous person. But mere were two kinds oi 
Spiciireans, rigid and the remiss. The 
rt(jid were strictly attached to the sentimeuts 
ol EpicArus, and placed all their happiness in 
the pure pleasures of the mind, resulting from 
the practice of virtue. The remiss placed all 
their- happiness in pleasures of the (body, in 
eating, arinkinf^, 8zc. The former, who were 
the genuine Epicureans, called the others the 
sophists of their sect** b^icuriis ilourished 
more than 300 years before Uhrist. 

9. Stoic philosophy includes the followers 
of Zeno; so calledf because Zeno used to teach 
under portico or piazza. He is supposed to 
have borrowed^ many of his dogmata from the 
Phoenician philosophy, which was, in fact, 
taken from the Jewish. Many things al»-o ap- 
pear tif be borrowed from the schools of So- 
crates and Plato. The morality of the Stoics 
was couched in paradoxes : — as, the wise man 
is void of all passion and perturbation of mind 
— that pain is n^ real evil— that a wise man is 
happy in the midst of the severest torture— 
that a wise man is always the same, and al- 
ways joyful— that none but a wise man is free 
and rich, or ought to be esteemed or acknow- 
ledged as a king,^ magistrate, poet, or pliilo- 
sopber — that all wise men are , great— that all 
things are a wise man’s who is contented with 
himself— dial wise men are the only true friends 
and lovers— that nothing ever happens to a 
wise man beyond expcctation-^thiit all good 
things are equal, and equally to be desired — 
nnd that goodness admits of no increase or di- 
minution; with many others. They acknow- 
ledged one God, whom they called mmd, fate, 
Jupiter, and believed that the human soul sur- 
vived the body. 

10. Cynic philosophy. — The disciples of this 
sect valued themselves upon a contempt of 
every thing, especially riches and estates, arts 
and sciences; all excepting morality. 'J'lie 
founder of this sect was Antisthenes, a disinple 
of Socrates, nearly 400 years before Cliiist. 
He was called an ingenuous and sincere dog, 
it being the distinguished character of IIjc 
C ynics to attack nna bark at tiie wicked, and 
to defend and fawn on the good ; hence they 
were called Cynics. Anti.stlienes had an aca- 
demy not far from the gates of Athens. There 
is an aflinity between the Stoics and the Cynics; 
but the former were more modest and reserved 
than the latter, who are said to have banished 
all shame. Diogenes was of this sect ; he lived 
380 years before Christ. 

11. Sceptic philosophy. — The doctrines and 
opinions of the Sceptics, called also Pyri^lio- 
nism, from its author Pyrrho, who lived ulioiit 
500 years before Christ. The ancient scepti- 
cism consisted in doubting of every thing, in 
atiirniing nothing, and in keeping the judgment 
in suspense on every thing. Socrates, us w'us 
before obsen’ed, used to say, * I know nothing 
blit this, that I know nothing:* which the 
Sceptics altered to this, * [ know nutliing, not 
even this; that I know nothing.' 

In concluding these observations on the an- 
cient iniiloso])hy and philosophers, it may he 
observed tlrflt ilierivture was the basis, or ratlu r 
the chief source W'lience the heathens of Greec« 
and Uurno drew their fables ; — they founded 
their tenets on the first principles of religion 
Their' philosophy seemed but a prelude to that 
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ronversinn of them which Ood had ao fre- 
qiicutly predicted by hia prophets. The truths 
of the Christian religion they thus inculcated 
to their disciples ; aud what is viore remark- 
able, taught alinoA 400 ]^ears before the light 
of the gosoel had shed its 'hissings on the 
world. Pluto began to write immediately after 
the yiree last prophets that were in Israel. 
When the prophets ceased among tlie Jews, 
God raised these philosophers to illuminate 
the Gentiles. Thus many of the principles of 
the gospel were publicly taught at Athens. 
The philosophers instructed their scholars in 
the belief ol one God; that they ought to love 
and serve him, and to endeavour t0 resemhie 
him in holiness and righteousness; and tliat 
this God rewards humility, and pnflishos pride ; 
with many other tenets nearly similar to those 
coiitainrff in the gospel. • 

PHLEBOTOMY, in surgery, tlio opening 
a vein with a proper sharp-edged and pointed 
instrument of steel, in order to let out a proper 
quantity of blood, either for the preservation, 
or recovery, of a person’s health. 

Pl^fLOAS, a genus of vermes tesfacca ; 
the ariiinnl an aseidia; shell bivalve, divari- 
cate, with several lesser dilTereutly shaped 
accessory ones at. the hinge; hinges reciir\ed 
united by a cartilage : in the inside, beneatlf 
the hinge, ^s an incurved tooth. The inha^ 
bitants of tliis genus perforate clay, spongy 
stones and wood, while in the younger state; 
aud ns they increase in size, enlarge tlieir ha - 
hitatioii within, and thus become imprisoned. 
They contain a phosphorous liouur of grtiat 
brilliancy in the dark, and which illuminates * 
whatever it touciics or happens to fall u[ion. 
There are 1‘2 species. 

PlILOM IS, the sarje-treey or Jerusalem 
sntjey genus oC tlic gymnospennia order, in 
the didynainia class of plants. The cul^x is^ 
angular; cttrolla,* upper lip incumbent, com-* 
)>ressed, villoM^. Tnere are 2*2 species, all of 
which have perennial roots, and of many Uie 
stalks also are perennial. 

PI10CA, seal, a genus of quadrupeds of 
the order fene. The generic character is, 
fore-teeth in the upper jaw six, pointed, pa- 
rallel, the exterior larger; in the lower jaw 
four, bliintisli, parallel, distinct, equal canine 
teeth one on each side in both jaws, large, 
pointed; tlie upper ones distinct from the 
cutting-teeth, the lower from the grinders; 
grinders, live on each side above, six below, 
obtusely triciispidated. There are about 19 
sppcirs. 

PIKENICOPTERUS, or Flamingo, in 
ornitliology, a genus of birds belonging to the 
eft-der of grallu!. Tiie beak is naked, tdethed, 
and bent, us if it was broken ; the nostrils are 
linefn* ; the feet are pulrauted, and four-toed. 
There is but one species, viz. the Bahamensis 
of Catesby, a native of Africa and America. 

This bird resembles the heron in shape, 
excepting the bill, w hich is of a very singular 
form. It is two years old before it arrives at 
its perfect colour, and then it is entirely red, 
excepting the quill feathers, which arc black. 
A full-grown one is of equal weight with a 
wild duck ; and when it stand.s erect, it is live 
feet high. The feet are webbed. The desli 
is^ delicate, and most refenibles that of a par- 
tridge ill taste. I'hese birds make Ihe'r nests 
on hillocks in shallow water, on |vhicli they 


sit with tlicir legs extended down, like n man 
sitting on a stool. They breed on the roasts 
of Cuba and the Bahama islands in the We^t 
Indies, and frequent salt water only. 

PHQ5NIX, the ffreal palm, or dateJre^ a 
genus of plants belonging to the order palmic. 
The calyx is 3^f>arted ; corolla 3-petaHed ; 
male stamina three ; female pist. one, dnipe. 
ovate. 'Inhere is only one species, viz. tlu' 
dactylifera, or common date-tree, a native of 
Africa and the Eastern countries, where it 
grows to 50, 60, and 100 feet high. 

PHOSPHATS. salts formed by the phos- 
phoriif acid, with the alkalis, earths,^ and 
metallic oxides. They may he distinguished 
by the following properties: 1. When heated 
with combustibles, they are not decomposed, 
nor ds phosphorous obtained. 2. Before tlie 
blowpipe they are converted into a globule of 
q>las.s, which in some cases is transparent, in 
others opaque. 3. Soluble in nitric acid with 
out elfervescence, and precipitated fiom that 
solution by lime-water, 4. Decomposed, at 
least partially, by sulphuric acid ; and their 
acid, which is separated, when iiiiYcd with 
charcoal, and heated to redness, yields plios 
phorus. 6. After being strongly healed, they 
often phosphoresce. • , 

• The pliosphats readily combine with an ev- 
cess of acid,* and funn superphosphats. 

The phosphats at present known amount to 
12; two of which are triple salts. 

PHOSPHITES, salts formed with the phos- 
phorus acid united to the earths, alkalis, and 
metallic oxides. These salts may b^ distin- 

g niched by the following properties: 1. Wlaai 
eated, tlicv emit a .pliusplioresceiit Hanie. 2. 
When di.stifled in a strong heat, tliey give out 
a little phosphorus, and are converted' into 
phosphats. 3. They detonate w'lien heated 
with niirat or oxyniiiriat of potass, and are 
converted into phosphats. 4. Tiiey may be 
Converted into phosphats by nitric and oxyniii- 
riatic acid. 5. Ihcy are iusihle in a violent 
heat into glass. The phosphites at present 
known ninonnt to eight. 

PUOSPHOIHC ACID. The base of this 
acid, or the acid itself, abounds in the mineral* 
vegetable, and animal kingdoms. In the mine- 
ral kingdom it is found in combination with 
lead, in the green lead ore; with iron, in the 
bog ores which afford cold short iron ; and 
more especially with rnlcHrcoiis earth in se- 
veral kinds of stones. Whol^ inoiintains in 
ttic province of Esti^inndiira in Spain are yim- 
posed of this cortbioation of phosphoric acid 
and lime. 

In the.animal kingdom it is found in almost 
every part of the bodies of animals which are 
not considerably volatile. There is not, in all 
probability, any part of these organized beings 
which is free from it. It has been obtained 
from blood, flesh, both of land and water 
animals; from cheese; and it exists in large 
quantities in bones, combined with calcareous 
earth. Urine contains it, not only in a disen- 
gaged state, but §lso combined with amintfliia, 
soda, and lime. 

PHOSPIIORUS. Tf phosphoric acid be 
mixed with l-5th of its weight of powdered 
charcoal, and the mixture distilled at a imule- 
rote red heat, in a coated earthen retort,#iTiosc 
hci’ik is partially immersed in ^basiii of water, 
drops of a waxy-looking substance will puss 
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orer. ind, falling into the water, will concrete 
into the Holid called phosphorus. It mast be 
purified, by stmininf' it through n piece of 
chamois leather, under wafm water. It is 
yellow and semitransparent. It is as soft as 
w<)x, but fully more cohesive and ductile. Its 
sp»*gr, is 1.77. It melts at 90^ F. and boils at 
660 degrees. 

When phosphorus is heated in the air to 
about 148°, it takes fire, and burns with a 
splendid white light, and a copious dense 
smoke. If the combustion take place within 
a large* receiver, the snioke becornes 
condensed into snowy looking pa rticlesf which 
fall in a successive shower, coating the bottom 
plate with a spongy white efflorescence of 
phosphoric acid. This acid snow soon lique- 
fies by the absorption of aqueous yapour»froin 
the air. 

When phosphorus is inflamed in oxygen, thfr 
light and heat are incomparably more, intense ; 
ttie former dazzling the eye, and the latter 
cracking the glass vessel. 

PHOSPHURETS, substances formed by 
an union of the alkalis, earths, and metallic 
oxides, with phosphorus. Thus we have 
pliospharet of hme, &cc. 

PllOTOMErER, an instrument intended to 
indicate the difiereiif quantities of light, as in. 
a cloudy or bright day, or betweert bodies illu- 
minated in diflerent degrees. Mr. Leslie has 
invented an instrumcift ofthis kind, the essen- 
tial part of wiiich consists of a glass tube like 
n reversed syphon, whose two branches should 
be emiiV in height, and terminated by balls of 
equal diameter ; one of the^, bails is of black 
enamel^ and the other of common glass into 
which is put some liquid. 

The motions of the liqnor, which is sulphuric 
acid tinged red with carmine, are measured by 
ineahs of a graduation, the zero is situated 
towards the top of the branch that is termi- 
nated by the enamelled ball. The use of tliis 
instnirnent is founded upon t^e principle, that 
when the light is absorbed by a body, it pro- 
duces a heat proportional to the quantity of ab- 
sorption. Wlien the instrument is exposed to 
^he solar rays, tliose rays that are absorbed by 
the dark colour, heat the interior air, which 
causes the liquor to descend at first with rapi- 
dity in the corre^^punding branch. But as a 
puit of the heat which had introduced itself by 
means of the absorption is dissipated by the ra- 
diation, and Vs the diflerence between' the 
(|iiantity of heat lost, and that of the heat acqui- 
red^i^es on diminishing, ther^ will be a point 
where these two quantities having become 
e(|iial, the instrument w iU be stationary, and 
the intensity of the incident light is then esfi- 
mated by the number of degrees which the 
Kqnor luis run over. 

Tlu' antlior of this ingenious Instnimenf; has 
pointed out its advantages in determining the 
progressive augmentation, undergone by the in- 
tensity of the light, and the gratfaiion in a con- 
trary sense whicli succeeds to that progress, 
both' from tlie beginning of the day to its end, 
and from ibe winter solstice to the end of the 
succeeding Ujitumn. With the help of such an 
instrument one migj ^ a lso compare the action 
of rays of light in omerent countries of which 
some ^rt with jufiic lent constancy from a tine 
and serene sky^ while others seem to be cover* 


ed with a veil which dims and obscures their 
lustre. 

PHRENOLOGY, from ^^ijv mtiMf, and Xoyor 
a dUscourse, is the name aiiplied to a science 
which, thohgh by no means new, has not till 
very recently attracted the attention of the 
public. Phrenology^ says Mr. George Combe, 
111 his excellent little work on tue subject 
treats of the faculties of the human mind, anid of 
the organs by which they manifest themselves ; 
but it does not enable us' to predict actions. 
Dr. G.di, a physician of 'Vienna, appears to 
have been the founder of the system, and tor 
the first time delivered lectures on it in 1796 
In 1800, br. J. G. Spurzheim began to stiuly 
lliis doctrine under Dr. Gull ; and in 1804 w.is 
associated *witlr him in his labours. Since 
that time he lias added much to the discoveries 
of J)r. Gclll ; and indeed to him we are princi- 
pally indebted for the high ground on wiiich 
the system stands in Britain at tiie present day. 

This system, although yet in ils infancy, pro- * 
iiiises to effl.>'ct great things. Much alarm has 
been excited by it*" among tho'<e who are reck- 
oned fh^ great defenders of the Christian reli- 
gion, as if its tendency were towards the foolish 
and gloomy doctrine of materialism : tlii8,‘l)o\v 
ever, is only a strong proof tbat they have nevei 
'^examined the subject with snflici^nt care ; or 
rather it is a proof of the insufliciency of their 
own system to afford satisfaction on topics of 
great interest to Blinds that are expanding by 
the benign influence of science. The subjeitot 
phrenology has mel with the greatest enroii- 
ragenieiit in this country. In the city of Edin- * 
burgh, where there is a regularly organized so- 
ciety composed of men of respectobility and 
superior talent ; the reports of tids society are 
regularly pnblihhed, in addition to which they 
issue a Magazine, embracing discussions in any 
way suited to elicit information on the graixl 
object of their researches.* We sliall here 
present onr readers with an abstract of the 
doctrine of plireiiology, us exhibited in the must 
recent productions ot its advoca(eH,^nierely far- 
ther observing, that tlie general develfipement 
of the diflerent organs is by a protiiheranre 
in that part of the head where tliey are re- 
spectively situated, and by the proportion 
which that protuberance bears to the rest of' the 
skull and the adjoining organs. The niirnbepN 
refer to the different regions of the map of f h<> 
head as laid down by plirenologistb. 8ee plate 
XLIV. 

1. Amativenkss. ,The^ cerebellum is the 
organ of this propensity ; it is situated between 
'he niaistoid process on each side, and the pro- 
jecting point in tlie middle of tlie trunsveise 
ridge of the occipital bone : i. e. at the back of 
the neck or lower part of the head. The sme is . 
indicated by the thickness of the neck at niese 
parts. Fuwilion, The sexual passions. 

3. ^^IIILOPROGJ&NITIVENESS. Above the 
middle part of the cerebellum, corresponding 
to the general protuberance of the occiput 
it is above ainativeness. F\mction. 1’Iie in- 
stinctive love of ollspring in general. Parental 
alfi'ction.' 

3. Con6entrativkness. Above philopro^e- 
nitivem^HS, and below self-esteem. l<\mction 
The faculty of coiicenlrating several uowers i 
one object. 8tiidy. 
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4. Adiiesiveness. On each aide of ron- 
ceiitrativeness, al)(>ve pliiIn))rog;enifiveneaa, anil 
iiist above the lamhdoidiil suture. FunctiorL 
'J'he instinctive femlenry to attach ourselves to 
others, to animals, or*to objects. Frj^ndship. 

6. CoMDATivENESS. At the inferiof and mas- 
toid angle of the parietal bone, behind the ear, 
next to philoprogenitivenrns and adhesiveness. 
Ffmctioh, Courage, and tlve propensity to at- 
tack. Quarrelsomeness. 

6. Destructiveness. Above the ear, cor- 

responding to the squamous plate of tlie tem- 
poral bone, below seiflretiveness, and next to 
conibntivencss. Function. Desire to destroy, in 
general. Murder. ^ 

7. ConsthuctiveNBSS. At that uaiT of (he 
frontal bone, above the spbeno-tciifptjgal suture 
next acquisitiveness, about 1^ inch from the 
eye, and nearly in n line with destructiveness. 
Function. Tiie tendency to constiuct in general. 
Mechanical skill, 

8. AcgursiTiVENESS. At the anterior iiVfb- 
rior angle of tlie parietal bone, between eon- 
strnctiveness and secretivepcss. 

Desire to possess in general. Avarice,'" theft. 

0. Seofetivf.ness. At the inferior edge of 
the parietal bones, above destructiveness, or 
ill the middle of the lateral portion of the brain. 
Function. Tendency (ft conceal. Cunning, deceit. 

'SKNl’lMENTS. 

10. Self-esteem. At the top of the head 
above' the posterior, or sagittal angle of the 
parietal bones, above concentrati\cness. Fane- 
turn. Self-love in general. Dignity, conceit, 
pride, sidlishness. 

11. Love OF Approbation. On each .side of 
self-esteem, about half an inch from the 
himbdoidal suture. Function, Love of other’s 
esteem, and the expression of it in praise, 
biislifiilness, fame. 

1*2. Cautiousness. Near the middle of the 
parietal bone, where ossification generally 
heRjps, love of approbation and secretiveness. 
Function, I’lie emotion of fear in •general. 
Care, deliberation, doubt, panic. 

18. Henevolence. At the upper part of the 
frontal bone, in the coronal aspect, before 
tlie fontanel, above the brow, next \enerntioD. 
Function, .Desire of the happiness of otliers. 
Philnnthro*py, hospitality. 

14. Veneration. At tlie middle of the co- 
ronal aspect, at the bregma, or fontanel, between 
benevolence and nrmne8.s. Function, The sen- 
timents of respect, reyeience, and adoration. 
Hcligion, idolatry, toryism. ' 

15. Hope. On each side of veneration, 
under part of the frontal, and part of the pari- 
etal«bonea. Function, IVndency to believe in 
the possibility of obtaining our desires. Belief, 
creoulity. 

16. Ideality. Albng the lower edge of the 
temporal I idge of the frontal Imne, above ac- 
cpiisitiveness. Function. The feeling of exqui- 
siteness and perfectibility. iSensations of sub- 
lime and beautiful. Fine Arts. Enthusiasm. 

17. Wonder. Above Ideality. Function, 
Sensations of novelty, surprise, astonishment. 
News, mystery, siipeniafural agency. # 

18. Conscientiousness. On the j^sterior 
and lateral parts of the coronal surfare^f the 
brain, above Cautiousness, behind Iloiie. 
FSmetion, Feelings of rigid and wrong. Jus 
tice. Duty. 


19. Firmness. At the posterior part of the 

coronal surface of the bead, close upon the 
middle line, between self-esteem nnd venera- 
tiop. Fimciion. To produce detemiinatior, 
coDsfanev, perseverance, and fortitude. Deci- 
sion of cnaructer, obstinacy, stubbornness, in^ 
fatuatioii. ' ^ 

INTELLECT. 

20. Individuality. In the middle of tlie 
lower part of (he forehead, or brow, below 
comparison, Nos. 1 and 2. Function. The 
desire and ability to know facts and things. 
Philosophy, science, metaphor. . 

21j Form. Between the eyes ; the degrees 
of this organ correspond to the greater or less 
^elopment of brain, .situate on the mesial, 
or inner-side of the orbitar^ plates df tlie fron- 
tal tione, on each side oT the crista *gnlti. 
Fkgtctiot^ To judge of form, to distinguish 
faces. Iniitative arts. 

2*2. Size. Above the eyes : below locality. 
Function, 1^'ility in estimating size. Per- 
spective. 

2.3. Weight or Uesibtancb, Above the 
iyes ; next size. Fnnclum. 'I’o judge of iho 
Weight, rcsistinre, or momentum of bodies. 
Laws of mechanics. 

• 21. Colouring* Above the eyes: next 
sw^ght. Function. I’o perceive colours. 
Painting, dyeing, 8tc. 

25. Locality. Above^size and weight. 
Fmeiion* Loral memory. Desire for travel- 
ling. Topography, geography, astronomy, laml- 
scape, painting, &c. 

26. Order. Above the eyes; betweefi co- 
louring and miiiiher. Function. Jjuve of 
order and arrungemeiit. Desire to see every 
thing In its place. 

27. 'Hme. Above colouring and locality. 
Function. Recollection of dates, judging of 
time and of intervals in general. Chronology, 
association. 

28. Number. The arch of the eye-brow is 
either much pressed downward, or there is an 
elevation at the external angle of the orliit 
next Order. Funclian. The conception of 
number and its relations. Arithmetic, algebra, 
logarithms. 

29. Tune. In the lateral part of (he fore- 
head, between consfnictiveness and wit, 
Fmciion. The perception of melody. 3’aste 
for music. 

80. JiANOUACE. In the eyes.^ Finctim. 
Faculty of acquiring knowledge and the 
use of language. Style, volubility, verbal m»- 
mory. • 

31. Comparison. In (he upper and middle 
portion of the fituital bone, between benevolence 
and individuality. Fmetion, Power of perceiv- 
]n|r resemblances,, similitudes, analogies, and 
coincidences. Reasoning by comparison, 
proverbs, parables, 

32. Causautv. In the upper part of the 
frontal^ bone, on each side of comjfcrison. 
Function, Desire to discover causes and their 
connection with clfects. Deep penetration, 
genius for metophysias, political economy, anu 
similar sciences. Speculation, abstraction. 

.33. Wit. In the anterior-supt'Mor-lateral 
parts of the forelfcad, between casualty and 
Tune. Function. Disposition to view ob- 
jf ct.-t in a ludicrous light'. Humour, jcie 
satiie, ei>igrnins. • 
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34. IMITATION, In tlie Aiiperinr-.iiiterior 
portion oi'the hend, on the two Hides of bene- 
volence, rising up in the form of n segment of a 
circle. Faction. The power of imitation in 
genejal. Found in artists, players, painten), 
sculptors, engravers, &c. 

We cannot ^uit tliis subject without ventiir- 
•ing a prediction, which we hrraly believe a 
few years will verify, viz. that phrenology, 
when better understood, and more amply 
coiitirmed by experience, will be found to 
dilfiKse a flood of light over many parts of the 
Old Testament Scriptures, which ut present 
appear obscure and uninteresting. 

PflYJiACTKRY, in antiquity, a charm 
nr amulet, which being worn, was supposed 
to preserve (leople from certain evils, diseases, 
and daogers. The Jews were remarkable for 
wearing phylacteries of parchment, in'thc for0^ 
of slips or rolls, wherein were written certain 
passages of the law : these they Wore itpon 
their foreheads, and upon the wrists of their 
left arms. See Matthew, chap, xxiii. 

PHYSETBR, Cachalot, genus of 
fishes of the order cete. The generic charac- 
ter is, teeth visible in the lower jaw only ; 
spiracle on the head or snout. 1. Physeter 
marrocephahis, blunt-headed cachalot. This 
M'hiilc, \vh\rh is one of the largei^ species, is 
scarcely inferior in size to the great mystio^te^ 
often measuring sixty feet or' more in length. 
The head' is of enonnous size, constituting 
more than a third' of the whole animal ; the 
moiith wide ; the upper lip rounded, ' thick or 
high, and much broader than the lower; 
whiyh is of a somewhat sharpisli form, fitting 
in a manner, into a longitudinal bed or 
groove in tlifr upper. The teeth, at least the 
visible ones, as mentioned in the generic cha- 
racter, are situaU'd only iu the lower jaw ; and 
when the month is closed, are received into 
so many corresponding holes or cavities in 
the upper : they are pretty numerous, rather 
blunt, and of a somewhat conic form, with a 
very slight bend or inclination inwards. There 
are also, according to Fabricius, small curved, 
flattish, concave, and sharp-pointed teeth, 
lying almost horizontally along the upper 
jaw ; though, from their peculiar situation 
and size, they are not visible like those of 
the lower; bring imbedded in the fle.*:hy 
interstices of the holes which receive the 
lower teeth, and presenting only their internal 
Mnca^e surfaces to meet the fatter when tlie 
i^uth is chosed. The front of the head 
is verv abrupt, descending i)erpendicularly 
downwards ; and on its tic p, which has been 
improperly termed tl’e neck by some authors, 
is an elevation or angular prominence contain- 
ing the spiracle, which appears externally 
liniple, but is double within. The head is 
.'istingiiished or separated from the body by a 
.•an.wersp furrow or wrinkle. The eyes are 
small and black : and the ears or auditory pas- 
sagesMtreinely small. Al^ut the j^iiddle of 
the ba» is a kind of spurious tin, or dorsal 
tubercle, of a. callous nature, not moveable, 
A\«d somewhat abrupt or f.iit off behind. The. 
tongue is of the shape of the lowerjaw, clay- 
coloured eternally, and of a dull red within. 

oat is buL small in woportion to the 
apimal. The boWy'is cylinorical beyond the 
Hos, growing narrower towards the 
fail. The c 9 lour of tlie whole animal is black 


but when advanced in age grows whitish oe- 
neath. U swims swiAiy, is to be a 
violent enemy to the sqiiahis carcharias, or 
**white shaifk, which i.s sometimes driieii ashoie 
in its endeavours to esciipe, and according to 
Fabricihs, will not venture to approach its 
enemy, eveo when dead, though fond of prey- 
ing on other dead whales. 

ft is in a vast cavitv witjun the upper part 
of the head of tliis whale. That the substance 
called spermaceti is found, \«hicli while fresh 
and in its natural receptacle, is nearly fluid; 
but when exposed to Hie air, concretes into 
opake masses : this substance being so uni- 
vershllv known, it becomes unnecessary to de- 
scribeSt further. 

A moresciirious and valuable production, 
the (iNgih*of which had long eluded the inves- 
tigation of naturalists, is obtained from 
aniniui', viz. the celebrated perfume called 
ambergris, which is found in large mn.sse.s in 
tlie intestines, being in reality no other than 
the fmces. 

PhWCIAN, one who professes medicine, 
or the"^ of healing diseases. See M kdici n k. 

PHYSICS, a term made u.se of by l)r. Kril 
and others, for natural philosophy, explains (he 
doctrine of natural bodies, tfieir phenoiueiin, 
causes, and ellects, witliillie various aflertiuns, 
motions, and operations. Experjjiieutal phy.sics 
inquire into the reasons and nature ot things 
by experiineiit.s, as in liydrostalics, piieiiinatics, 
optica, kc. but more particularly in chemistry, 
in which more has been done the lust tliiity 
ears than could po.ssihly have been conceived 

J r the imagination. Mechanical physics ci- 
ain the appearances of nature from the mas- 
ter, motion, structure, and figures of bodies, 
and their parts, acconling to the settled laws of 
nature. 

PHYSTOGNOM Y, is a- term applied to the 
peculiar cumhination of fealiires, which desig- 
nates the feelings and di.s[iositions of the 
mind. That every individual of the hmnaii 
race pajisesses a set of distinctive marks, in 
the form of the head and the outlines of the 
countenance, is visible to the most inattentive 
observer; and it is well known, that those 
marks insensibly lead us to form conehisioiis 
as to the nature und inclinations of person.s 
to whom we are introduced for theTirst time, 
which may sometimes be correct, but are fre 
quently erroneous. 

This subject, which, for a considerable time, 
has occupied the attention of philo.sophers, has 
now assumed a new name, and the reader will 
find a short notice of it under the term phre- 
nology. 

PHYSIOLOGY, is the science which (rfafs 
of the powers that actuate the component part.s 
of living animal bodies, and of tne functions 
which those bodies execute. 

T'his science emliraces a most extensive field 
of investigation, ind<‘ed the most extensive of 
any to which the hiimati powers are at all ade- 
quate ; on this account we would not attempt 
even an outline »)f it, hut refer the reader (o 
those works in which it is to he found, treated 
of at lurgp, amongst which flie productions of 
Haller, Riclierand.Rlumenbach acd Lawrente, 
hold a ninspicuoiis place. 

PHYTOLOGY, a discourse concerning the 
kinds ntirl lirfiies oilplants. 

PHYTOTA M^ a genus of birds of lha 
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rrilpr passpres ; Hie ^neric character ia, bill 
<’onic sfntifriit, serriTO ; nostrils oval ; tongue 
short, obtuse; feet four-toed. There is oul^ 
u single species viz. P. rara, that inhabits Chili, 
nearly equal in size to the quail ; • * 

PJA MATCH. See Anatomy. 

PICA. See Mus. 

PIC J’!, the second order of birds, accord- 
ing to the Linniean system. Thev are dis- 
tinguished by a bill sharp-edged, convex 
above ; legs shorty strong, feet formed for 
walking, perciiing, orccliriibing ; body toughisli, 
impure ; food various, filthy substances ; nest 
ill trees ; the male feeds (he feiiiulu while she 
is sitting. They live in pairs. Of tJlis order 
tlierii Hie twenty-six genera. 

IMCQUET, a celebrated game* af^ cards 
played between two persons, with only thirty- 
two cards ; a|l the twos, threes, foum, fives, 
iuid sixes, being set aside. 

PIOUS, the woodpecker, in ontithologv. n 
genus belonging to the order of piew. Tlie 
beak is straight, and consists of inqi^ sides, 
and like a wedge at the potnt : the* nostrils 
ore covered with bristly feathers.^ tiie tongue 
is round like a worm, very long and sharp 
at the point, which is beset witli bristles bent 
backw'ards. • . . 

I'he grand churacleristic of these birds is 
tlie tongue, the muscles nt'cessnry to the mo- 
tions of which are singular and worthy of 
notice, nllbrding the aiiitnal means of darting 
it forwards the whole length, or drawing it 
wllliin the mouth at will. Latham enumerates 
so Irsii liiaii 50 diflcrerit species of woodpeckers, 
besides varieties of some of them which 
amount to nine more. 

PIEPOUDRE, t’owr/ o/, the lowest, and 
at tlie snriic time the most expeditious, court 
of justice known tq the law of England. It is 
a court of record, incident to every fair and 
market; and of which the stew'ard of him 
wiio bolds tlie toll of the^ market is the judge. 
It wus instituted to administer justice for all 
commercial injuries done in that very fair or 
market, and not in any preceding one ; so that 
the injury must be done, complained of, heard 
and determined, within the compass of one and 
the same day, unless the fair continues longer. 

PIOEONS. Every person who shall shoot 
at, kill, or ilistroy a pigeon, may be committed, 
to the common jail for three m 9 nths, by two* 
justices of the pence, or pay 20s to the poor. 

PIKE, an oflensive weapon, consisting of 
a shaft of wood, tw'elvc or fourteen feet long, 
headed with a flatpointed steel, called the 
spear. 

PILASTAS. See Architecture. 

mijE, in iirfillcry, denotes a collection or 
heap of shot or shelly piled up by horizontal 
courses into eitlier a pyramidal or else a 
wedgelike form : the liase being an eqiiilateral 
triangle, a s(|unre, or a rectangle. In the tri- 
angle and square, (he pile terminates in a sin- 
gle ball or point, and forms a pyramid. ^ • 

PILOT, a person employed to conduct ships 
over bars and sands; pr through intricate chan- 
nels, into a road or harboiir. ^ 

PIN, in commerce, a little neCessaiY instru- 
ment made of brass wire, chiefly iiseiffby wo- 
men ill adjusting their dress. 

PINCFIBEGK, ail alloy containing three 
parts of zinc, and Jour of copper * it nssurnes 
the colour of gold, but it is not so mul]eid)le as 
brass. Sec Zinc. 


PINE. See Pinus. 

PINE APPLE. See Bromrija. 
PfNGUlN, or PI2NGUIN. 'See Am, 

NODYTliS. 

PINION^ in ineolianics, an arbor, or spii^ 
.dle^ in the body whereof are several notches, 
which catch the teeth of a wheel that serves tb 
turn it round ; or it is a lesser wheel which 
pli^s ill the teeth of a larger. 

PINITE, a mineral that has received its 
name from Pini in Saxony, where it has been 
I^ind in granite. Its colour is reddish brown 
or black always in crystals, either rhom- 
boidal prisms, or six sided prisms ; sometimes 
entire; sometimes having their alternate lateral 
edges truncated : sometimes whole ; surface 
smooth and brilliant ; fracture nneven, passing 
(to conciioidal ; specific gravity z.9. 

PINK, a ves.sel used at sea, masted and 
rimed like other ships, only that tliis is built 
with a round stern : the bends and ribs com- 
passing so as that her sides bulge out very much. 
PINK. %e Dianthus, 

PINNA, m zoology, a genus belonging to 
the ordei of vermes testaceof. The animal is 
a slug. The shell is bivalve, fragile, and fur- 
nished with a heard . gapes at t>ne end ; the 
valves hin/re without a tooth. • 

* JPlNNAuE, a small vessel useif at sea with 
*a ^iiare sterii^ having sails and oars, and car- 
rying three masts, chiefly used as a scout for 
intelligence, and for landirill; of men, &c. One 
of the boats belonging to a great man of war, 
serving to carry the officers to and from tlie 
shoie. is also called the pinnace • 

PINl^S. the pin&tree, a genus of the inona 
delphia order, in the monoecia class of plants. 
The male calyx is four-leaved ; no corolla ; 
stamina very many, with naked anthers : feiii. 
cal. shobiles, with a two-flowered scale ; co- 
roUfi none ; pistil one ; niit with a membni- 
neous wing. I'here are 21 species of this 
genus. , 

PIONEERS, in the art of war, are such as 
are cominauded in from the country, to march 
with an army for mending the ways, for work- 
ing on entrenchments and fortifications, and foi 
making mines and approaches. 

^PLE^ or Pep, iiepia, a disease among 
poultry, consisting of a white thin skin, or film, 
that grows under the tip of the tongue, and 
hinders their feeding. 

PIPE, in building &c. a canal or conduit^ 
for (he conveyance of water and ffilier fluidOi 
1^'pes for water, water-engines, &c. are usualjy 
oflead, iron, eartl^ or wood : the latter are 
commonly made o(‘ oak or elder. Those of 
iron are cast in forges : their usual length is 
about two feet and a half; several of these 
are commonly fastened together by means of 
£ «ur screws at each end, with leather or old 
bat between them, to stop (he water. Those 
of earth are made by the potters ; these are 
fitted into one ano^er, one end being jilways 
made wider than tn’e other. To join tlieni the 
closer, and prevent their breaking, are co- 
vered with tow and nitch : their leimnK is uswe 
ally about that of the iron pipes. The wooden 
pipes arc trees .bored with large i^^angurs. 
ofdilferent sizes, beginning withlness, and 
flieii proceeding with a larger successively ; 
(lie first being pointed, the 'rest formed Ijge 
spoons, iiicrcahing in .diameter. OQc 1’^ 

SIX inches cr more (hey ore fined into tli 
extremity of each otiicr, and sold bv the foot. 

2 K • 



IMS 


PIS 


CIO 


PlFES^ iiAaccOt are made of various fhsliions ; 
longf, shorty plaio, worked, white, varnished, 
nnvamisheaj and of various colours, &c. The 
Turks use pipes three or four feet louf^, made 
tof rushes, or of wood bored, at the end whereof 
they fit a kind of pot of baked earth, which 
ierves as a bowl, and which they take off after 
smokinfi^. 

Pipe also denotes a vessel or measure for 
wine, containing 126 gallons. 

PIPER, pepper; a genus of the trigynja 
order, in the diandria class of plants. There is 
no calyx or corolla j the berry is one-seeded. 
There are sixty species, of which the most re- 
markable is the siriboa, with oval, heart-shaped, 
nerved leaves, and reflexed spikes. This is 
the plant which produces the pepper so much 
nsea in food. It is a shrub whose root small, 
fllirous, and flexible ; it rises into a stem, which 
requires a tree or prop to support it. 

^ Pill ATT!, one who maintains himself hy 
pillage and robbing at sea. By statute 28, 
Henry VIll, c. 15, all felonies cc^mitted upon 
the sea, or any place where the Admiral has 
jurisdiction, shall be tried %\hcrever (he king 
shall appoint hy his special commission, as if 
the oflence hild been at coinrium law. 

•• And by statute 6, George I. if any subjects 
or denizens of this kingdom, commits any Ivosl 
tility against others of the king s Hii]>jecl8 upon 
the sea, under colour of any commission from 
any prince or other Udthority, he shall be deemed 
a pirate, and suffer accordingly. 

By statute 18, George II. c. 30, persons coni- 
mittmg hostilities, oi aiding enemies at sen, 
may be tried as pirates. Piracies at sea are 
excepted out of the geueial pardon by 20 
George IT. c. 52. 

PISCES, in natural history, is the fourth 
class in llie Linuaean systeui, consisting of five 
orders, viz. 

Abdominales Jugnlares 

Apodes Thoracic i 

Cartilaginii 

Tlie class is described as having incumbent 
jaws ; eggs without white ; organs of sense ; for 
covering, imbricate scales ; fins for supporters : 
lluw swim in wate** 

Of the vari(*Ms functions of fishes, the most 
important is l,!mt of respiration; tliis is per- 
formed by moans of gills, which simply the 
lace of lungs. This process, in fishes, ns 
reathing ih the human subject, is carried on 
«}uring sleep, and is repeated about twenty-five 
times in a minute ; and tb/i necessity of it is 
evinced from tiie circumstance of fisli beit..: 
certainly killed in water, from which air is 
taken away by means of the air-pump, or ex- 
cluded by \erv severe frost. Should the free 
play of the gills be even suspended, or their 
covers kept troin moving, by a string tied round 
ihem, the fisli would fall into convulsions, and 
die in a few minutes. It is ^aid, likewise, that 
though the bronchial apparatus be comprised 
in a smaffpompass, its surface when fully ex- 
panded iMbld occupy inaqy square feet; a fact, 
that may convince tlie most sceptical, of the 
numberljgk convolutions and ramification.s in 
which tii^ncli^ed water is elaborated and 
attenuated, in tlm course of giving out its air in 
th^espiratory process. 

. Fishes haye the Organs of sense, some of 


^m probably in a ver^gh degree, and others 
imperfectly : of the hiWr kind are tlie senses 
of touch ana of taste : but the sense of hearing 
hq|i now been completely ascertained, which 
was long'' doubted, and by some physiologists 
denied ; the organ is contained in the cavity of 
the head. 

The oi^n of smelling is lai^e, ftnd the 
animals have a power of contracting and dilat- 
ing the entry to it as they have occasion. It 
seems to be mostly by their acute smell that they 
discover their food, for tlieir tongiie seems not 
to have been designed for n very nice sensation, 
being of u pretty firm cartilaginous substance ; 
and cof.lmon experience evinces tliut their sight 
is not of so much use to the;n as their smell in 
searebin^for their nourishment 

The optic nerves in fishes are not con- 
founded w ith one another in their middle pro- 
gre.ss between their origin and the orbit, but 
the one passes over the other without any coni- 
miinicntion; so 'tliat the nerve which comes 
from thejeft side of the brain goes distinctly to 
tlie right* eye, aAd v^ce t^ersa. 

We must here notice the motion of fishes, fur 
the celerity of which their shape is udmirubly 
adapted : hence, vessels de.signed to be navi- 
gated in water are made„to imitate, in Svaiie 
degree or other, the shape of fish ; but the ra- 
pidity of a ship in sailing before "^the wind is not 
to be coiiiuared to the velocity of a fish. The 
largest fisnes are known to overtake a ship in 
full sail with the greatest ease, to play ruiind it 
without eflbrt, and to surpass it at pleasure. 
Every part of the body seems foriried for dis • 
patch : the fins, the tail, and tlie motion of the 
whole back-bone assist in the business ; and it 
i.s to that flexibility of body which iiiook.s the 
efforts of art, that fishes owe the great velocity 
of their motions. The chief instruments in a 
fish’s motion are its fins, air-bladder, and tail ; 
with two pair, and tlirce single fins, it will mi- 
grate a thousand leagues in a season, and with- 
out indicating any visible symptoms of languor 
or fatigue. The ’fins serve not only to assist 
the animal in progression, but in rising and 
sinking, in turning, and even in leaping out of 
the water. 

By means of (he air bladder, fishes can in- 
crease or diminish the specific gravity of (heir 
, body. When they contract it, and pres.s out the 
air, the bulk of the body is diminished, and the 
fish sinks as (ar as it pleases ; on relaxing the 
operation, the bladder acquires its natural size, 
the body becomes specifically lighter, and tho 
fish is enabled to swim near the surface. The 
tail, in the Inst place, may be regarded as the 
rudder, directing the motions of tlie (Isli, to 
which the fins are only snhservieut. * 

- With respect to the bourishment of fi.shes : 
tlioy are mostly carnivorous, though (hey .seize 
Ufion almost any thing that falls in their way, 
and not (uiconimouly oevour their own ofl'spring : 
they seem, iiidetd, to manifest a particular 
predilection for whatever they can swallow 
possessed of lite. They often meet with encli 
other in fierce opposition, and the victor, with- 
out scruple, devours his antagoiicst. 
rail, however', notwithstanding their natural 
voracity^, live long, apparently, without food ; 
but they, perhap.s, in vases, and other orria- 
menUd vessels, feed on insects too small for the 
human eye to sec ; or, it has been thought, they 
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wiitor. # 

In most, if not in nil (islie.s, there is n dif- 
frronro in sejc, thnu^li lllooh and others make 
>iiontiiiri of individiiuls, •which seemed to unite 
the tw'o soves, and to be real hermaphrodites. 
T/ie niiinher ol'nialos, it has been roiiifUKed is 
about double tliat of females; and were it not 
fi)r tiiis \v4se provision of imture, a lar^e pro- 
portion of the evtinded cgi^s would remain 
nnfecMiudated. A fcw,«pecios, indeed, ns the 
^^el, blenny, &c. are viviporoiis; but by far 
the Ki"c*ater iiiiiiibtT ai"^ produced from e^jfs. 
^riiese last rompose the roe, a varies of the 
tenude.s. which lie aloujc the al>doiuen^ The 
tnilt of the rnali*s is disposed alonjf tlie nack- 
Immic, in one or two ba;;.s, and ronsi||jts of a 
wiiilisb ^lurflluluv substance, which secretes the 
speimatic Iluid. 

Fishes have dhrerent seas )»is for depositing 
their spawn. Some, which live in the, depths 
of the ocean, choose the winter months ; but, 
in general, those vvith which we are acquainted 
clmose the hottest months in snitfruer, andpre- 
ter such water as is somewhat tepified by the 
beams of the sun. They then leave the deepest 
parts of the. ocean, which aie the coldest, and 
.shoal round tin* coasts, or swim up the fresh- 
vvatiT rivers, which ariJwann as they aie com- 
paratively shallcMV, deposition.; Ilieir eggs where 
tlic suif.s iiilliieucc can most eadly itacli them, 
and sceiiiiiig to take no farther cli.irge of (heir 
future progeny* Of the eggs thus d»*po5»ited, 
flcarcely one in a hundred brings forlli an ani- 
Oi'il, as llicy aic devoured by ail the le.s.ser fry 
wirieh frequent the shores, hy apiatie birds 
near the margiii, and by the laiger fish in deep 
water. Si ill, however, tlie sea is amply supplied 
vvilli iuliabitants : and notwilhstaiiding tlicir 
own rapacity, and that of vaiioiis tribes of 
tovvN, the nuinivers thfit escape arc .suOlcient to 
relieve tlie wonts of a c<msider.ible port'oii of 
inankiiid. Iod«o- 1, wlicu we consider the fe- 
t leidify of a single fish, the amount will seem 
astonishing. If we should be told, for exam- 
ple, that a .single bi'ing could in one season, 
jjuxliice as many of its kind as there are inha- 
bitants lu ICriglaiid, it would strike us with siir- 
\ ris(': yet ihe cod annually spawns, according 
to Tjeweiihoi'f'k, above nine million of eggs 
contained in a single roe. 'Die tloundcr is 
coiiiMionly know i to produce above one mil- 
lit ni ; and the mackerel above fKe hundred 
inoMS'iud; a herring of a moderate size w ill 
>i<‘ld at least ten thousauJ ‘ a carp, of fourteen 
iuclie.s in length, coiiiiiined according to Petit* 
two imndied and sixty two thousand two hun- 
dred and twenty-four; and another, sixteen 
snclie%loiig, conliiiiied iliree liiiiidrcd ainl foidy- 
twt> thousaiitl one hundred and forty-four; a 
jUMch iie|iosited three hundred and eighty tliou- 
N.'uid six hundred and forty; and a female .stiir- 
ge.tii, seven million .six bundled and fit'ty-liirec 
tliousuiul Ivvoliuiidred. The viviparous species 
art: by no Fn»‘atis so fruitful ; yi-t the blenny 
bri tgs ibrili two or tiirce himdrcd at a time, ail 
gli .'j^n»id playing loiiiid tlin parent together. 

WvClkS, in astronomy, tlio twelfth sijjn 
or eoinsteilatioM of tiie zodiac. Tiie stars in 
I’lscc.s, ill Ptolcm}'s catahigiie, arc 33 ; in 
'ryelio’s, 33; and in the IJiitamiic catalogue, 
109. 

PbSCIS VOLANiS, a small constellation of 
the southern ucinisphere, imkiiovvn to the nn- 


rcgioiis. • 

i*ISOLIT, a mineral foimd at Cf4r!.sb:Hl, in 
* l*()lieiiiia. it has the form of round mas.«cs 
composed of concentric layers, and containing 
a grain of snml in their centre. Colour white^ • 
ofti'ii greyish, reddi.sh, or veilowish. 

PbSONlA, a genus of the polygainia dif«ria* 
class of plauU, the corolla whereof is of au 
iijfundibulilbrm shape ; tlig tube is .short ; tlie 
limb is semiquiuquefid, acute, and patulous ; 
the fruit is an ov:d qiiinquangidar capsule, 
funned of five valves, ami containing only one 
cell ; the seed is single, Hiiiootli, and ov do- 
oMoiig. 'picre are five sjieidc.s, trees of the 
West Indies. 

] *IS'rA C H I A , tnrpcnlhir- free, pista rhia im/, 
mftatich-iree ; a genus of the pentaudria order, 
in the didicia cla.s.s of plants. Xi^ero are six 
spei'ies. 

Pfcj'riA, a genus of the nionudelpliia orfsn- 
dria class and order, 'fheie is no calyx ; the 
corolla is onc-petalled, tongue -si tape d, entire ; 
anUiers six orVigld ; style one ; mpsiih* <iu«* 
celled. There i.s one species, an aqu.itic of 
Senf gal. 

PISTIL. See Botamj, 

Pisrois. Sce‘/> 2 /wy/. 

J*fSir!\T, Pert ; a genus of the decandria or * 
dnr, 4n the diadf class of jdants. The style 
is triangular, above one celled, piibe.sr.eiil ; 
c.ilyx has the tw^o upper segii^nts Short«r. I'hu 
.«pecies are, 1. The sativum, or gardoii pea. 

2. The m iritiiir.im, or Pea-pea, vvitli footstalks 
which are pi'll!) on tlioii* upper side, au angular 
.stalk, arrow'-iiuiiitcd stiiuil.c, and fuo.'sf.'flks 
hearing iiiany" tlovvcrs. 3. 'J’lie orclms, with 
membraiiaccoii'i ninnitig tbotsfalk.s, having two 
leavvs and one Ilower upon a fools! ilk. 

prrcif, a tonacioii.s oily sub ifain-e, drawn 
chiclly from piiie.s and firs, and ii.srd iii .sliip 
ping, medicine, and various olher aits; or it 
IS more properly tir, inspissated b) boding it 
over a slow tire. See llmj.vTE>r. 

PiTCJJ, m/m'rn/, has a strong reseiuljiaru ■■ fi> 
common pifcli. Colour black, ilark bnwv ii, or 
reddish. Specific gravity from l.bVto’2. f) ». s 
not stain the lingers. Ou a white iron it !l imes 
with u strong smell, and leaves a quantity of 
giey ashes. See Bitu.mev. 

PrrcriSTONI'j. 'rins stone, whicdi ornirs 
ill ditlcreut parts of (Jermany, t'l.iiice, ai.d 
oilier countries, has ol-tairr-d its name from 
some resemblance which it has b.'cn^iiijipost d 
to have to pilc.li. ft i.s pi'ist ii.s;iail} in uriior- 
plioiis pieces of dilfcrent si.vs. • 

Prril, ill vcgetatJfiJ, the soft spongy sub- 
stance coiitaiuecl in the central parts of plants 
and trees. 

PLAGUE. Any iufcrtloii.s diitemper in 
foreign countric.s may be declared the plague, 
bj the king’s proclamation. And theie are 
several very salutary regulations by mir stabile 
law for the performance of quarantine iu order 
to prevent the extending of infection, 

PLAIN ///We, in .snrveving, a v 'Ty simiile 
instrument, wdieroby the lirauglit of ajjpficid i|^ 
taken ou the spot, vvitiiout any future proli ac- 
tion. 

1*LAN, in general, d:^iv)te^ tlie refPesenta- 
lion ol .somrfliity dr.iwn on a |dane : sue. li arc 
iicips, cliart.s, iclino^iapliic.s, i!vc. See M\!> 
CiMUT, ^ • 

The term plan, however, is parlioularly -iseJ 
2 R ? 
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for A drAUKht of a boilfling, such as it appears is laid on the top of the bank alwajrs remains 
or is intended to opi^ar, on the ground ; shew- there, and makes a good fence of an indilfereiit 
ing tiie extent, division, and distribution of its ^edge. 

aren, or ground-plot into apaitments, rooms, PLASTER, in pharmacy, is defined to be 
^lassageg, &c. an exteifnal application, vf a harder consistence 

PLANE. See Gkometay. ' ^ than our ointments: these are to be spread 
*' Plane, in joinery, an edged tool, or instru- according to the diflerent circumstances of Uie 
ment for paring and shaiingof wood smooth, wound, place, or patient, either upon linen or 
ft consists of a piece of wood, very smooth at leather. *' 

bottom, as a stock or shaft ; in the middle of Plaster of Paris. See Gypsum. 

which is nu aperture, through which a steel- PLATALEA, tlie spoonbillf in ornithology, 

edge, or chisel, placed obliquely, passes, which a genus belonging to the order of gralla;. The 
being very sharp, takes off the inequalities of beak is plain, and dilktes towards the point 
the wood it is slid along. A great improve- into an orbicular form ; the feet have three 
inent in the coosfrnctioa of this instrument has toes, are half-palmated. There are three 
just been made by an ingenious carpenter named species, distinguished by their colour: and of 
'Gladwin : it answers nil tiie purposes of the these species there are three varieties ; two of 
jack-plane, the pannel-plane, the smoothing- which are called the white speciesj and one of 
plane, and the riioulding-ulane. For this in- the ropeafe. 

vention he has been rewarded by the Society of PL AT ANUS, the plane-tree ^ a genus of the 

A rts. polyandra order, in the munoecia class of plants. 

PLANET. See Astronomy. The mal^ calyx is an ament, globular; corolla 

PLANtyrARIUlVT, an astronomical ma- scarcely aimarent ; anthers growing round tlio 
chine, made to represent tlic motions of the filament. Female calyx ament, globular; co- 
planets, and tlieir sateliite.s, as they really are rolla many petalled ; stigma removed ; seeds 
in nature. roundish, marcomate with the style, pappose 

PLAN i' SPHERE, signifies a projection of at the base. 

•the sphere, and its various circles on a plane ; PLAl’FORM, in the military art, an ele- 
in which sense maps, wherein are exhibited tLe vation of eurtli, on whiclf'canon is placed to fire 
meridians, and other circles of the sphere,*' ai*.? on the enemy j such are the meunts in the iiiid- 
planisphercs. die of curtains. .On the ramparts there is 

PLANfsPiTERE, L more particularly used for always a plttform, where the cannon arc 
an astronomical instrument used in observing mounted. It is made by the heaping up of 
the motions of the heavenly bodies. It consists earth on the rampart; or by an arrangement of 
of ^ projection of the celestial sjihere upon a madriers^ rising insensibly, for the cannon to 
plane, representing the stars, constellations, roll on, either in a casement or on attack in fho 
&c. in their proper order ; some being projected outworks. All practitioners are agreed that no 
on the meridian, and others on the equator. shot can be depended on, unless the piece can 
PLANTING. See Aghxculture. ^ be placed on a solid platform ; for if the plat- 
PLASfllNG of quickset hedges, an operation form shakes with the first impulse of the pow< 
very necessary to promote the growth and con- der, the piece must likewise shake, which will 
tiuuancc of old hedges. alter its direction, and render the shot oncer- 

It is performed in this manner: llie old tain, 
stubs must be cut off, &c. within two or three PLATINA. See Citemistry. 
inches of the ground, and the be.*)t and longest PLATING, is fhe art of covering baser me- 
of the middle-siKed shoots mast be left to lay tals witli a thin plate of silver either for use or 
down. Some of the strongest of these must for ornament. It is said to have been invented 
also be left to answer the purpose of stakes, by a smir-maker, not for show but for real uti- 
These are to be cut off to tne height at which lity. Till then the more elegant spurs in coni- 
tl;e hedge is intended to be left ; and they are mon nse wore made of solid silver ; and from the 
to stand at leu feet distance one from another: fiezibility of that metal, they were liable to be 
when tlicre ^.re not proper shoots for these at bent into inconvenient forms by the slightest 
the due distances, their places must be 8i>{iplied accident. To remedy this defect, a workman 
with comV.ion stakes of dead wood. The hedge at Birmingham contrived to make th“ branches 
is to be first thinned, ky ciilting away all those of a pair of spurs hollow, and to All that hollow 
^shoots which are intendejj to be nsed either as with a slender rod of steel or iron. Finding 
stakes or the other work of the plashing - the this a great improvement, and being desirous to 
ditch is to he cleaned out witli the spade ; and add cheapness to utility, lie continued to make 
it must be now dug us at tinst, with sloping sides the hollow larger, and of coarse the iron tjfiickev 
each w'sy ; and when there is any cavity on the and thicker, till at last he di.scovered tlie means 
bank on which the hedge grows, or the earth of eonting an iron spur with silver in such a 
has been washed aw'uv ftom tlie roots of the manner as to make it eoually elegant with those 
shrubs, it is to be niaae good by facing it, as which were 'made wholly of that metal. The 
they express it, with the monid dug from the invention was quickly applied to other pnr- 
iipper part of the ditch : till the rest of the earth puses ; and to nuniberle.s.s utensils which ^were 
dug out of fhe ditch is to be laid upon the top formerly made^f brass or iron are no\v given 
stnfthe bink, and the owner should look carefully^ the strength of these metals, and tlie elegance of 
into it that tliis is dom*; for the workmen, to silver, for a small additional expense. * 
spare Ij^mselves trouble, are apt to throw as PLATONIC year, or the great year, is 
much ar thcY can upon the face of the bank ; a period of time determined by tlie revolution 
which being fly this inean.s overloaded, is soon oi the equinoxes, or the space wherein the 
* ^shed off into the ditch again, and a very stars and constellations return to their former 
great part of tlie work undone; whereas, what places in respect* of the equinoxes. The Fla- 
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(oYiic year, accordinfr to «Tyclio Brahe, is 
25816: nccordfn? to Riccioliis 259!20 ; and ac- 
ronlin^ to Cassini 34860 years. • 

PLATOON, in (he military art, a small 
sc|iiare body of forty br (iflv men drawn out 
ot a hatialioti uf foot, and placed between the 
squadrons of horse, to sustain them; or in am- 
buscades^ straits, and defiles, where there is 
nut room for whole battalions or regiments. 

PLATYLOBIUM, a genus of the diadel- 
phiu decandria class* and order. The calyx 
is bell-shaped, (ive-cl^t; the (wo npper seg- 
ments very large; legume pedicelled, com- 
pressed, wingt‘d at the back. There is one 
species a sliriib of South Wales. * • 

PLATYPUS, a quadruped of the order 
of brnta. The generic character isq inontli 
sliaued like the bill of a duck ; feet webbed. 

that which either party alleges for 
liiiMself ill court. These are divided into pleas 
of the crown and common pleac. 

Pleas of the crown are all suits in the king^s 
name against ollences committed against his 
crown and dignity, or againsUhis crown and 

i >eace. Common pleas are those that are held 
letwecn common |ier.sons. 

Common pleas are either dilatory or pleas 
to (lie action. ^ 

Pleas dilatory arc such as tend merely to 
delay Of |yiit Itlf the suit, by questioning the 
propriety of the remedy rather than by denying 
the injury. 

Pleas to the action ^are such as dispute tlie 
very cause of suit. 

tfPfjlDADlNOS, in general, signify the al- 
legations of parties to suits when they are put 
into a proper and legal form ; and are distin- 
girislied in respect to the parties who plead 
tlicm by the names of bars, replications, re- 
joinders, siir-rejoiutjers, rebutters, sur-rehnt- 
iters, &c . ; and tliougli the matter in the decla- 
ration of court does not properly come under 
llie name *^of pleading, yet, being often com- 
])rcheiidcd in the extended sense of the word, 
i1 is generally considered under this head. 

PLHiEADES, in astronomy, an assemblage 
of stars in the neck of the constellation IViuros. 
See Astronomy. • 

PLENE ADJVIINISTRAVIT, a plea plead- 
ed by an eieciitor or administrator, where they 
(lave administered the deceased’s estate faith- 
fully and justly before the action brought 
against them. * 

PLENUM, in physics, denotes, according 
to the Cartesians, that state of things wherein 
every part of space is supposed to be full of 
matter; in opfiosition to a vacuum. 

PLEN US jfh.9, in botany, a full flower \ a 
tern#expressive of the highest degree of lux- 
uriance in flowers. The petals in full flowers 
are so multiplied as to exclude all the stamina, 
uud frequently to choak up the female organ, 
«o that such flowers, though delightful to the 
eye, are vegetable monsters. Flowers with 
more than one petal are most liable to (his ; 
such are the ranunculus, aiieinony, poroy, myr- 
tle, &(*. &c. Flowers with one petal only are 
but seldom subject to this fulness ; these, iiow- 
ever, are not totally exempt, as may be seen 
in (he double polyanthus, hyacinth, crocus, &c. 
fn flowers with one petal, tlie mode of luxuri- 
ance, or irnpletion is by a multiplication of the 
divisiobs of the limb or upper park In flowers 


with more than one petal by a multiplication 
of the petals or nectanuni. 

PldSURISY, in medicine, a violent pain in 
the side, attended with an acute fever, a cough, 
and a difficulty of breathing. 

PLEURONECTES, flounder, a genus o^ 
fishes of the order tlioracici, of which (ber 9 
are 17 species. The generic character is, eyes 
both on tlie same side of the bead ; body com- 
pressed, one side representing the back, and 
the other the abdomen. 

The singular structure of this genus is justly 
considered as one of the most curious devia- 
tions from the general iiniforiiiity or regularity 
observed by nature iu the external figure of 
animals, in which (except in a V'ery few iii- 
stences) both sides of the body ure. perfertly 
similar j , but in the genus pleuronectes the 
animal is so constituted, that one side appears 
to represent the back, and the opposite side 
the audomen. They swim laterally, and (he 
eyes are always placed on one side. It is 
from (his circumstance tliat the division of the 
species is conducted, viz. into those wliiidi 
have the eyes dextrous, or towards the right, 
when the hsli is laid with its coloured side 
upwards with its, abdomen towards the spec- 
tator; and siuistrous when the eyes are to* 
wards the left in the above situation of the fish. 

* X^OT, in dramatic poetry, is sometiinea 
used for the fable of a tragedv or comedy, but 
mure particularly the knoteor intrigue, which 
makes the etiibarras of uuy piece. The uura- 
ravellirig puts an end to the plot. 

Plot, in surveying, the plan or dn^uglit 
of any field, farm., or manor surveyed witli 
on instrument, and laid down iu the proper 
figure and dimensions. 

PLOTTING, among surveyors, is the art of 
laying down on paper, &c. the several angles 
and lines of a tract of 'ground surveyed by a 
theodolite, &c. and a chain. In surveying 
with the plain table, the plotting is saved * the 
several angles and distances being laid down 
on the spot, as fast as they are taken. 

PLOUGH, in agriculture, a machine for 
turning up the soil, contrived to save the time, 
labour, and expeuce, that without this instru- < 
inent must have been employed in digging land, 
to prepare it for the sowing of all kinds of • 
gram. 8ee Agriculture. 

Plough, among bookbinders, is a machine 
for cutting the edges of the leaves of books 
smooth. • 

PLUM-/rse. Sec I^UNUS. 

PLUMR-//7U!, ttQ^on^ artificers, denotes H 
perpendicular to the horizon ; so called as be- 
ing commonly erected by means of a filummet. 

PLUMBERY is the art of casting and 
working lead, and using it in the various de- 
partments of life, as buildings pipes &c. 

PLUMMET, plumb-rule, or plumb-line, an 
instrument used by carpenters, masons, tkc. in 
order to jud^e whether walls, &c. are upright 
planes, horizontal, or the like. It is thus 
called from a piece of lead, fastened to the end 
of a cord, which usually constitutes this 
striiment. Sometiulbs the string descends 
along a wooden ruler. See. raised perpendicu- 
larly on another, in which cas6 it becomes a 
level. 

I^LUMMINO, among miners, is the ni^- 
tliod of using a mine dial, in order to kn&w 
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the exnct place of (lie work where to sink 
ftown an air sliaft, or to bring in an adit to the 
work, or to know whicli way the loud inclines 
wlien aiw flexure happens in it 

PLUS, in algebra, a character marked 
^ihns +, used for the sign of addition. See 
«4li;£bra. 

PLUiSH,4in,romnierre, &c a kind of stnflT 
leaving n sort of vt-lvei knnp, or-shag, on one 
side, composed regiiluriy of a woof of a single 
woollen iiiread, and a donbir wurp, the one 
wool, of two threads twisted, the other goats* 
or camels’ hair; though there arc some plushes 
entirely of worsted, and oliiers composed 
whollv of hair. 

i*NKUMx\TICS. This term is derived from 
the Creek a and is used to dc- 

siguale that scienre which treats of the mccha- 
niral properties of air, and other compressible 
fluids. ^ 

The air is a flu'd in which we live and 
breathe; it entirely eii\eio,.es our globe, and 
extends to a consideraltle heiglit around it. 
'r(*gether with the clouds and vapours that 
fl'Uit in it, it is called, the atmosphere. As it 
is possessed of gravity in common with all 
otln r fluid.s, it must press u^yori bodies in pro- 
^Hiition to tlie depth at which they are im- 
tiicrsecLjn it; and it also presses in every di- 
rection, in common with all otjicr fluids. * *. 

Jt diilers from alh other fluids in the four 
following particnlg,^s : 1. It can be compressed 
into a much less space than it riutiirnily pos- 
sesses; 2. It cannot be congealed or fixed as 
otiicr fluids may ; 3. It is of a dilTerent den-slty 
in eVery part upward from the eartli’s surface ; 
decreasing in its weight, bulk for Iniik, the 
higher it rises; 4, It is of an elastic or springy 
isaturc, arid the force of its spring is equal to 
its weight. 

V'/hen the air is at rest, v.e can move in it 
with the almost fueility ; nor docs H, otfer to 
ns a sensible resistance, exu-pt the motion is 
c|uick, or the surface opposed to it eoiiaidcr- 
ahle ; hut when tliat is the case, if.s rcsisbiuce 
is xer> seiCiihlL, as may be easily percebed by 
the motion of a fan. 

When air is in motion, it constitutes v.inil ; 
which is nothing more than a current or ‘‘treaiii 
ol arr, vary in;, in its force, according to tlio 
velocity with which it fliuvs. 

The iuv isiKlity of air, llierefore, is only the 
consequence of its trauspurency ; but it is 
possessed. of all the rotnmon properties of mat- 
ter. When a vessel is empty, in the usual way 

* j| speaking, it is, in fact, Htill filled with uir. 

Hut it is possible ta empty a vessel eve i of 
llie airwhirli it contains, by whiih means wo 
shall be able^to dt.sf over several properties of 
this fluid. I’lie instrument, or inacliine, by 
which this operation is performed, is called 
ail air-pump. As it is by means of this useful 
tliut all the ineclianical properties 
of air are demonstrated, it will be necessary 
to describe its constnictioii, and the manner of 
using it, before we proceed to the experiments 
^hat are made witli it. 

Plate XLV, fig. 1, il' the air-pump that is 
now most in use. A A are two brass barrels, 
each containing a piston, with a valve opening 
upwards. 'Iflevare wuiked by means of tlte 

* winch B, wliicii has a pinion that fits into the 
^etli of the racks C C, which are made upon 


the ends of the lAsfons, and by this nieaiis 
moves them up and down alternately. 

^ On the square wooden frame I) E, there are 
s placed a brass plate G, ground perfectly flat, 
and nlsi^a brass tube, let into the wood, com 
niunicatiog with the two barrels aud the cock f, 
and opening into the centre of the brass plate 
at a. The ^lass vessel K, to he emptied or 
exhausted ol air, has its rim ground tjuite flat, 
and rubbed with a little pomatum, or hogs* 
lard, to make it fit more, closely noon the brass 
plate of the pump. These vessels are called 
receivers. ITaving sbuV the cock 1, the pistons 
are worked by (be wincti: and the air being 
siiiferq^ to ^escape when tfie jnston is forct d 
down, because the valve op^'ns upwards, hut 
preventqyl from returning into the vessel fin 
the same reason, the receiver is |;radaally ex 
liauste^, and will then he fixed fast upon the 
pmiip-plate. By opening the cock I, the air 
rnsl.es again into tlie receiver. 

Qf /Jie Pressure qf the Air. 

When^ (he surface of a fluid is exposed (i? 
the air, it is pressed by the weight of the ut- 
inosjihere equally on every part, and conse 
qnently remains at rest. But if the pressure 
is removed from any particular part, tin fluid 
ninst yield in that part/ and be forced nut of 
its situation. .<> 

Into the receiver A, fig. 2, put a small vessel 
with quicksilver a, or any other fluid, and 
through the collar of leathers at B, sii.speurl a 
glass tube x, closed, of htrnietically sealed, 
as it is called, over the small vessel. Having 
exhaiiated the receiver, let down the tube iiilo 
the quicksilver, which will not rise into the 
tube as long as the receiver continues enqily. 
But re-admit the air, and the quicksilver will 
immediately ascend. The reason of this i.s% 
that (i|>on exhausting the' rexeiver, the tube is 
jikevviie emptied of air ; and therefore, when 
it is immersed in the quicksilver, and the uir 
re-udinitted into the receiver, all the surface 
n( the quicksilver is pressed upon by the air. 
excppt that portion which lies above the orifice 
ol the tube ; consequently, it must rise in IIm' 
tube, and continue so to do, ilntil the weight 
of the elevated quicksilver presses as forcibly 
on that portion which lies beneath the tube, 
as the weight of the air does on every other 
equal portion without the tube. 

A squared cohiiim of quicksilver iweutv- 
nine and a half indies high, and an inch thick, 
vveighs just fifteen pounds, consequently, tlio 
air presses with a weight equal to filleenpoundH 
upon every square in^ of the earth's surface : 
nnd 144 times as much, or 2100 pounds, upon 
every square foot r 

The pressure ,of the air is beautifully illus- 
trated by what are called the Magdiburgli he- 
inispheiies. These are represented by fig. .‘1, 
and consist of two hollow hemi8])heres of brass, 
which are made to fit upon each other by n* 
ground joint rendered air-tiji^lit by a little po- 
mnUim. Having screwed of! the handle at C, 
put both the hemispheres together, and screw 
them into the pnnip-plate, and turn the cock 
E, so that the pine mky be open nil the way 
into the cavity ot the hemispheres; tlien ex- 
haust the air out of tliem, and turn the coc:k ; 
unscrew the hemispheres from the pump, and 
having put on the handle C, let two strung 
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men fry to pull the hemispheres asunder the 
rings, whicn they will find liard to^ do ; for if 
(he diameter of the hemispheres is four inches, 
tlicy will be pressed together by the external 
air with a force eqiifll to 190 pound^a 
Screw the end A of the brass pipe AB, 
fig. 4, into the pump-plate, and turn the cock 
e until the pipe is open ; tJien put a wet leather 
on the^plate ca, fixed on (he pipe, and co>er 
it with the tall receiver GH, which is cjose at 
top ; then exhaust the air out of the receiver, 
and turn the cockle to keep it out; which 
done, unscrew the pipe from the pump, and 
si‘t its end A into n bason of water, and turn 
the cock e to open the pipe ; *on #hich, as 
there is no air in the receiver, the pressure of 
the atmosphere on the water in theSbason will 
drive the water forcibly tliroiigh the pipe, and 
iibike it play up in a jet to the top of tlie 
lecciver. 

Of ilie JUlasticity of the Air. 

To siiew the elasticity or spring of the air, 
tie up n very small quantity of air in a bladder, 
and put it under the receiver: then exhaust 
the iiir out of' the receiver, and the air which 
is confined in the bladder f having nothing to 
art against it) wijj expand bv llie force of 
its spring, so as to nil the bladder completely. * 
But upon lettfng the air into the receiver again,* 
it will overpower that in the bladder, and press 
its sides close together. 

[f the i)ladder so tied up is put into a wooden 
box, and has twenty or thirty pounds weight 
^f lead placed upon it, and tlie balk is covered 
with a close receiver; upon exhausting the air 
out of the receiver, that whi^ is confined in 
the bladder will expand itselmo as to raise up 
all the lead hy the force of its spring. 

A very pleasing .variety of this ex^rinient is 
exhibited by lecturers with whatsis called 
the condensed air-fountuiii. Take a strong 
copper vessel, fig. .5, having a tube that screws 
into the neck of it so ns to be air tight, and 
long enough to reiiqh nearly to the bottom. 
Having poured a quantity of water into the 
vessel, so as to fill it about three parts full, 
and screwed in the tube, adapt to it a con- 
densing syringe, and condense tlie air in the 
vessel ; shut Bie stop-cock, and unscrew the 
syringe; then, on opening the stop-cock, the 
air acting upon the water in ^he vessel, will 
force it out into a jet of very great height. 
A number of diflereiit kinds of jets may be 
screwed on the tube, such as stars, wheels, 
&c. forming a very (Rasing appearance. 

lint the most striking pneumatic experiment 
for sliewiiig the elasticity of compressed air, is 
the* air-gun. By means of this instrument, 
bullets may be i>ropelled witli a force nearly 
equaf to that of gun-powder. 

Fi^. 6 represents the con denser for forcing 
the air into tlie ball. At the end a of this in- 
strument is a male screw, on which the hollow 
ball h is screwed, in order to be filled with 
condensed air. In the inside of this ball is a 
valve, to hinder the air after it is imected 
from making its escape, tintil it is forced open 
hy a pin, agaiust which -the liamnaer of the 
•lock strikes ; which (lieu lets out as much air 
as will drive a ball with coiisiderable force to 
a great distance. , _ 

When you condense (he air in (he ball, place 
your feet ou tlie iron cross /</«, to \ylucn tiie 


piston-rod ef is fixed ^ then lift up. (ho barrel 
ea, by the handles li, until the end of tlie 
piston^ is brought between e and c: the barrel 
ac will then be^fiHed with air through the 
whole e. Then tfiriist down (he barrel acjfy 
tlie handles it, until the piston e joins with tiie 
'*neck of the iron ball at a; thgjiir, being thus 
condensed between e and a, All force open 
the valve in the ball ; and when the handles 1 1 
are lifted up again, the valve will close, and 
keep in the air ; so by rapidly continning the 
stroxe up and down, the ball will presently be 
filled ; after which, unscrew the ball oil the 
condenser, and screw it upon another male 
screw, which is connected with the barrel, 
and goes through the stock of the gun, as re- 
resented fig. 7. Twelve dwts. of air have 
een iujected into a ball of 3.75 inches dia- 
meter, which has discharged 15 bullets with 
t'tfmsiderable force. 

It may be expected that we should here give 
some account of the old magazine air-gun, but 
wc deem that altogether unnecessary, as the 
modern make of the instrument is far Riijjeriur, 
and universally adopted. And, indeed, all the 
advantages of that (Hiimsy article are combined 
with the lighted form in which the air-gim is 
at present made. • 

* , Before quittingr this article we i^ould just 
notice, that, afthough we have given a drawing 
of t!ie common talne pump, it is an article of 
which we by no means tg)prove, if the expe- 
rimenLs are such as require great nicety and 
quickness of exhaustion. 

Cnthbertson’s double barrelled pump, •which 
stands table height, is at once the most elerant 
and powerful instrument that can be used for 
pneuiiiatical purposes. 

Tu many pneumatic experiment it is re- 
quired fu etlect stroug condensations of air, 
and sometimes of gases. For this purpose an 
instrument, called a condenser, represented at 
tig. 8, is used. It consists of a brass barrel 
containing a piston, which has a valve opening 
downwards ; so that as the piston is raised, 
the air passes through tlie vaUe; but as the 
piston is pushed down, the air cannot return, 
and is therefore forced through a valve at the * 
bottom of the barrel, that allows it to pass 
through into the receiver B, but prevents it 
from returning, llkns, at every stroke of the 
pistmi, more air is thrown into (he receiver, 
which is of very thick and strong glass. The 
receiver is held down upon the pfhte C by the 
cross piece D, and the screws E F. The ^ir 
is let out of the rqgciver by the cock G, which 
coinmimicates with it. 

POCKET, in the woollen trade, a wprd 
used to denote a larger sort of bag, in which 
wool is packed op to be sent from one part of 
the kingdom to another. The pocket contains 
usually twenty-live hundred weight of wool. 
The pocket of hops is also a small bag usually 
containing the best bops. 

POETRY, or Poksv, is a term derived 
from the Greek fro/rirp/ai, of s-oiiw. 

Intake^ and is used Jo designate (hat particifihr 
kind of literary composition which is charac- 
terized by metrical harmony. Dr. Black wall, 
in his Essay on the Life and Writings of 
^Horner,” says, on the subject of poetry, t!]at 
^ it is of a nature so delicate, as nut to admit 
of a direct dcfiiiijlDn; for if e^er the je tte 
svais fjtfoi was rightly cip[*Iii d, it is to thtf 
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powers of poetry, and ihe faculty that prodnres 
It «To go about to describe, it would be like 
utteinptiog to deflne inspiration, or that glow 
of fancy, or effusion of soul, wliich a poet feels 
^^ile 111 his 6t ; a sensation so strong, that 
they express it only by abjurings, exclamutions, 
aiid raptiire.’WTo the same purpose, but in 
less inflated Hmguage, Dr. Blair has observed, 
thAt it is not so easy as mi^ht at first be 
imagined to ascertain with minute precision 
wherein poetry differs from prose. In point 
of fact, every reflecting reader must be sensi- 
ble, that as it is difliciilt to detennlne the pre- 
cise line where diHerent sh.ades of colour ter- 
minate, or even the boundaries of animal and 
vegetable nature, so it is a matter of no small 
nicety to fix the point where composition rises 
from the-scale of prose to that of poetry.* 

By a small addition to tlie ideas of Aristotle, 
poetry may, however, be defined an imitative 
and creative art, whose energies are exerted 
by means of words metrically arranged, the 
end and design of which art is to amuse the 
fancy, and powerfully to excite the feelings. 

The woru poet, in its original import, sig- 
nifies creator. And as names are not iinfre- 
qiientlv significant of the nntiKe of the ideas 
which they represent, the name itself of poetiy 
will direct us to one of its mo^t distingnisliiig ' 
characteristics. It is, indeed, drie of the no- 
blest qualities of poetry, iklt it opens to Die 
mind a new creation!' 

The poet’s eye, in a fine fren/y rolling. 

Doth glance from heaven to eartli, from earth 
* to heaven : 

And a.s imagination bodies forth 
The form of things unknown, the pfjct's pen 
Turns them to shapes, and to airy 

nothing^ 

A local habitation and a name.’^ 

But though melodious and metrical arrange- 
ment of words be one of the Characteristics, 
and, as Dr. Blair denominates it, ^ the exte- 
rior distinction’’ of poetry, it is necessary to 
observe, that too many writers seem to assign 
to this characteristic a place of eminence to 
which it is by no means entitled. In c'onse- 
quence of this error, vast multitudes of ccini- 
positions arc obtruded upon the world under 
the name of poems, whicA possess no other 
merit than that of remilarity of versificatioif and 
smoothness of nurnners. Against these wea- 
risome prodtlctions, Horace has long ago pro- 
tected in his rnemorabl^ declaration, that the 
^ality of mediocrity is deried to poets, and 
that poetry includes somcUiing more in its de 
finitioii than the measn.-ing of syllables and the 

» of a verse. If the heart does not glow 
e flame of genius, the mechanism of art 
will be of no avail. 

He who aspires after the title of poet should 
never, indeed, forget, that the end of poetry 
is to amuse the fancy and powerfully to exrite 
the feelings, and that this is letVectecI by im- 
pressing the mind with the most vivid pictures. 
Iin*tlie coarse of her opem^ions, poetry hurries 
us beyond the reach of sober judgment, and 
captivates by rousing the enei^y of passion. 
Here then we m the cause of the power of 
verse, nor wonder at the cflicaciousiiess which’ 
hai\,^ more especially in early limes, been 
ascribed to die muses, for now easily arc 
Ill•lnkiud guiatd by those wlio possess the ait 


of awakening or of allaying their feelings 
Though all uncoiiscions of being nuder tiie 
gilidunce of another, they turn obedient to tint 
nin. I'hey are roused to insurrection, or 
moderated to peace, by him wlio can toncli 
with a skilful hand the master springs that 
regulate the motion of their minds. ^ 'riie 
primary aim of a poet,” says Dr. Blaj/', “ is 
to please and to move; and therefore it is 
to Uie imagination and the passions that he 
speaks. He may, and he o6ght to have it in his 
view, to instruct ' and to reform ; but it is in- 
directly, und b)r pleasing and moving that li« 
accomplishes j^his end. His mind is supposed 
to be aniniated by some interesting object, 
wliicii fires bis imagination, or engages his 
passions; k'nd which of course communicates 
to his style a peculiar elevation, suited to his 
ideas, vf ry diflerent from that mode of ex- 
pression which is natural to the mind in its 
calm ordinary state.” 

POINT, in geometry, as defined by Euclid, 
is a qiiniitity which lias no parts, or which is 
indivisible. PoiiTts are the ends or extremities 
of lines. If a point be supposed to be moved 
any way, it will, by its motion, describe a line. 

Points, in heraldry, are the several dif- 
ferent parts of an escutej^eon, denoting the 
local positions of any figure. See IIeRaldky. 

* Point is also an iron or stee*! instrument, 
used with some variety in several arts. En- 
gravers, etchers, cutters in wood, &c. use 
points to trace their designs ou the copper, 
wood, stniie. &c. See Engraving, &c. 

Point, Jn the manufactories, is u generaltr 
term, used for all kinds of laces wrought with 
the needle ; sudi are the point de Venice, 
point de France, point de Genoa, ftec., which 
are distinguished by the particular economy 
and arraniunnent of their po<mts. 

Point-Blank, in gunnery, denotes the shot 
of a gun levelled horissontally. 

POISONS. Substances which, when ap- 
plied to living bodies, derange the vital func- 
tions, and produce dealli, by an action not 
mechanical. Tlie study of their nature, mode 
of operation, and antidotes, lias been called 
toxicology. 

Antidotes for poisons have often proved ef- 
fectual, but in most cases they completely 
fail; and on this account, tlie surgeon, who 
DOW applies the most |>owerfiit of them, may 
be considered as trifling with the life of his 
patient, if he neglect the immediate use of the 
stomach pump, lately invented by Mr. Jukes, 
by means of which the ||utent8 of the stomach 
may be instanlly witlidn^n. 

roLAlUTi, tlie quality of a thing con- 
sidered as having poles; but cliiefly used in 
speaking of the magnet See Magnetism. 

POLARIZATION op Light. This im w 
brancli of optical science sprung from th«> i i- 

f ennity of Malus. it has been .since cuttivuteil 
y M.M. Arago, Fresnel, and Biot, in France, 
and by Dr. Brewster, in this country. 

An excellent article on the subject has ap 

S Min^d in the supplement to the Encyclopcediu 
ritarinica, by M.M. Arago. 

If a solar ray fall on the anterior surface of 
an Miisilvered mirror plate, making an angh, 
with it of 35^ 25', the ray wHl he reflected in 
a right line, so tlyd tiie aiif^le of reflection 
will lift equal to the angle of incidence. In 
any poiqt of its reflected path, receive it on 
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another plane of similar dnss, it will siifTer In 
general a second partial reilection. But this 
reflection will vanish, or become null, if f^e 
second plate of glass form nn angle of 35° 25' 
with the first reflected ray, and alf the same 
time be turned, so that the second reflection is 
made in a plane perpendicular to that in which 
the first reflection takes place. - For the sake 
of illastration : suppose that the plane of inci- 
dence of the ray on the first glass coincides 
with the plane of die meridian, and that the 
reflected ray is^ vertical. Then, if we make 
the second inclined plate revolve, it will tarn 
around the reflected ray, fonni^ always with 
it the same angle ; and the plane in which the 
second reflection takes place will nejjessarily be 
directed towards the dinerent points of the hori- 
zon, in different azimuths. This being arranged, 
tfie following phenomena will be obst^ved. 

When the second plane of reflection is di- 
rected in the meridian, and consequently coin- 
cides with the first, the intensity of the light re- 
flected by the second glass is^at its maximum. 

In proportion as the second plane, in its 
revolution, deviates from its parallelism with 
the first, the intensity of the reflected light 
will diminish. 

Finally, when the second plane of reflection ^ 
is placed iu^the prime vertical, that is, eastj 
ana west, and consequently perpendicular to the 
first, tlie intensity of the reflection of light is 
absolutely null on the two surfaces of the se- 
cond glass, and (he ray is entirely transmitted. 

Preserving the second plate at |he same in- 
*clinatioD to tlie horizon, if we continue to make 
it revolve beyond (he quadrant now described, 
the phenomena will be reprqdiiced in the in- 
verse order; that is, the intensity of the light 
will increase, precisely as it diminished, and 
it will become equal, at equal distances from 
the east and west. Hence, when the second 
plane of reflection returns once more to the 
meridian, a second maximum of intensity equal 
to the first recurs. 

From these experiments it appears, that the 
ray reflected by tne first glass, is not reflected 
hy the second, under this incidence, when it 
is presented to it hy its east and west sides ; 
but (hat it is reflected, at least in part, when 
it is presented to the glass by ^ any (wo others 
of its opposite sides. Now, if we regard the 
ray ns an infinitely rapid succession of a series 
of luminous particles, the faces of the ray are 
merely the successive faces of these particles. 
We must hence conclude, thatth^se particles 
possess faces endowgf^ with different physical 
properties, and that in the present circum- 
stance, the first reflection has turned towards 
the same sides of space similar faces, or faces 
equally endowed at least with the property 
under consideration. It is this arrangement 
of its molecules which Malus named Mie po- 
larisntion of light, assimilating the effect of 
the first glass to that of a magnetic bar, which 
would turn a series of magnetic needles, alt in 
the same direction. 

Hitherto we have supposed that the ray, 
whether incident or reflected, formed with the 
two mirror plates an angle of 35^ 25' ; for it 
is only under this angle that the phenomenon 
is complete. Without changing the inclination 
of the ray to^ the first plnte, if we vary ever 
so little the inclination of the second, die in- 
tensity of the reflected light is no longer null 


in any azimuth, but it becomes the feeblest 
possible in the prime vertical in which it was 
formerly null. 

Similar phenomena may be produced, by 
substituting fur the mirror glasses polisl^a 
plates formed for the greater part of trans- 
parent bodies. The two planss of reflectlbn 
must always remain recUinJBir, but they 
must be presented to the luminous ray at dif- 
ferent angles, according to their nature. Ge- 
nerally, all polished surfaces have the property 
of thus polarizing, more or less completely, 
the light which they reflect under rertam inci- 
dences ; but there is for each of theoi a par- 
ticular incidence, in which the polarization it 
impresses is most complete ; and for a great 
many, it amounts to the whole of the reflected 
light, . 

When a ray of liglit has received polarization 
in a certain direction, by the processes now de- 
scribed, it carries with it this property into 
space, preserving it without preceptible nltem- 
tion, wnen we make it traverse perpendicularly 
a considerable mass of air, water, or any sub- 
stance possessed of single refraction. But tlic 
substances which exercise double refraction, in 
general alter the polarization of the ray, and 
apparently in a sudden manner, and comtnimi- 
cate to it a new polarization of the same na- 
ture, hut in another direction. It is only in certain 
directions of the principal section, that the ray 
can escape this disturbin/f force. 

POLE, in astronomy, one of tlie extremities 
of the axis, on wtiicti the sphere revolves. 
These two points, each ninety degrees ^listaiit 
from the equiuoctinl or equator, are by wuy uf 
eminence called the poles of the world ; and 
the extremities of the axis of the artiticiul 
globes, corresponding to these points in tlie 
lieavens, are termed the poles thereof. 

Pole, Perch, or Rod, in surveying, is a 
measure containing sixteen feet and n half. 

PoLp:, or Polar stor, is a star of (lie se- 
cond magnitude, the last in (he tail of iirsa 
minor. Its longitude Mr. Flamsteed makes 
5^4° 14' 41" ; its latitude, 66° 4' 11". 

Pole CAT. See Viverra. 

POLEMONHJM, Greeh valerian, or Ja-* 
cob's ladder: ageniiS of the monogynia order 
in the pentandria class of plants ; and in the 
natural method ranking under the 2dtli order, 
cadj^nacem. Tiiere are five species, of which 
the most remarkable is the cceruleum, with an 
empalnnent longer than tliefliuivef. ^ It grows 
naturally in some places of England: its beauty, 
however, has obtained it a place in the gardens. 

POLICY OK ASSURANCE. The deed 
or instrument by which a contract of assur- 
ance 18 efl'ected. The premium or considera- 
tion paid for the risk or hazard assured 
against, must be inserted in the policy, and 
likewise the day, month, and year, on which 
the policy is executed, and it must bo duly 
stamped. 

POLL, a whrd used in ancient writings for 
the head : hence to poll is either to vote or 
to enter down the jianles of those jiersons-who 
give in their votes at an election. 

Poll-money, a capitation or lax imposed 
by the authority of parliament on the head or 
person eitifer of all indilferently, or according 
to some known innik of distinction. , 
POLIjIA, a genus of the cj^ass and order 
hezandriu monogynia. 'Fhc corolla is iufv 
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rior, six-iYclall^il ; herry niRny seeded. There 
is one soeries, ai||)ierbuceou.s jilnrit of Jn|uin. 

l’OLLlOfl[/V» A Renus nt the iiionuiidria 
nionogynia elasa anu order. The calyx is 
one-leafed, iive-toulhed ; curullu, five petals ; 
se^d solitary ; receptacle succulent, aggre- 
gate scales. J'here is one .species, of the 
Cape. 

rOLLlJX,' m astronomy, a fixed star of 
(he se<'oud magiiiliidc in the constellatiou 
Gemini or the Twins. See AsTHONOMV. 

TOLY ADIiLPHIA (IVoni moKus ittany^ 
and ^^iKp:>.throthe,rhood^ many hrotherho(ids ; 
the name of the THth class of Lininen.s’s sexual 
system, consisting of plants witli hernuiphrodife 
flowers in wliich several stamina or male or- 
gitnsare united hy their (ilameuts into three or 
mote distinct hiindles. , 

ITILV'ANDIUA (fiom many, and 

avfp, a 'man or hushnnd,) many liiisbaiuliL; 
the imtne of the 13th class in Linnicus's sex- 
ual method, consisting of plants with heniia- 
phrodife flowers, which are fiirni.shed \vith 
several stamina that are inserted into the cuin- 
mon receptacle of die (lower. 

POLYGAMIA {ttoKv^, mani/,nrn\yafiQf, 
f/utrrurfje). 'I'his term, expressing an inter- 
cofiiiiKiiiicatioii of sexes, is ajiplied, hy Lin- 
meus, both to planfs and flowers. A |)ol|(- ' 
gamous plant is that wliicb beftrs both her- ' 
innphrodite flowers and mule or female, or 
both. * 

POLYGAMY', a plurality of wives or hns- 
hands, in the |iossession*of one man or woman, 
at tiie«same time; whicii by tlie laws of Eng- 
land is febniy. 

POLY'GLOTT, among divines and cri- 
t'u*s, chiefly denotes a hihio printed in several 
langnages. In these editions of the holy 
scriptures, tlie text in each language is ranged 
in opposib- columns. 

POLYGON. See Geouetry. 
POLYGONAL NUMlJf l?S, arc so called 
because tiie units whereof U>cy consist may 
lie disposed in spch a manner as to represent 
several regular )>oiygons. 

P0I.4V'NEMLIS, pofynnnPf a genus of 
•fifhes of the order ahdoininalcs. The gene- 
ric character, is head repres.sed, covered w ith 
scales ; snout very obtuse and prominent ; 
gill, meinhiaiie live or seven rayed; separate 
fiinments or retuccoiis procc.ssc8 near the^u.se 
of (he pecfftral fins. 

POLYPlASfkthe popular name for those 
Irtish- water insects, wmcli class under the 
genus of hydra, of the /trder of vermes 
xoophyfic. 'fhe name of hydra w'as given 
(hem iiy Jiinnunis on ; cconnt of the property 
Ihey have of reproducing themselves when 
out in pieces, every part soon becoming a per- 
fect aniimd. 

PON’fON or Pontoon, in war, denotes 
a little floating-bridge made of boats and plunks 
'I'he ponton is a inaehiiie consisting of two 
vessels, at a litlle distance, iotlied by beams, 
witli planks laid across for tlie passage of the 
catrtiry, the cannon, infantry, &c. over a river, 
or an arm of the sea. &i:. 

POOli-LAWS, the term is applied to those 
regulations' adored hy tiie country, for the 
support of all those who arc in such a low 
and (mean condition, that they cither are, or 
may become a burden (o the parish. 

POOll’S-liATE, an ussessiaent raised 


tlirougliout Hcgland and Wales, foi the tem^ 
- poniry relief, or permanent niaintciiaiioe, of 
alj such persons, as (rom age, infirmity, or pn. 
veft^; cannot themselves procure the means of 
subsistenci*. 

^ POPE, Papa, Father, the sovereign pon- 
tiff, or supreme bead of* tlie Romish churcli. 
The appellation of pope was anciently given 
to all cliristian bisliops : but about the latter end 
of the eleventh century it was discontinued. 

POPULATION, the state of a country 
with respect to the number of its inhubiiunts. 

The obvious principle, that population is ne 
cessarily limited by the means of subsistence 
has beenfefated, and conclusions drawn from 
it, by many different writers ; but it has lately 
been discuf.sed at great length in an Essay 
on the Principle of Population,” hy Mr. T. It. 
MalthusA who has endeavoured to pro\e (hat 
population invariably increases where the 
means of subsistence increase, unless prevent- 
ed by some very powerful and obvious checks ; 
and (hut these checks, and tiie checks which 
repress tlie superior power of poi)iiiatton, and 
keep its effects on a mv el with the means of 
subsistence, are all resolvable into moral re- 
straint, vice, and misery. Under whalovei 
denomination the cau.ses which adjust pope Na- 
tion to the circumstances of the coiintiy may 
be classed, it is certain that they eixist in every 
civilized country, and while tlie nature of iiieii 
remains the same they must continue to exist, 
although o|>crating in a greater or less de- 
gree 'according to the progress (he country has 
made in cultivation, commerce, and political^ 
power. 

POPULUS, the Poi'LAR, a genus of the 
octandria order, in the di(»cia class of plants ; 
and in the natural method ranking under the 
.OOth order, amentaeew. Tl***' culvx of (he 
atnentiim is a lacerated, oblong, and sqiiamoii.s 
leaf ; the corolla is turbinated, oblique, and 
entire. The’ female lias the calyx of the 
amentum and corolla the same as in the male ; 
the stigma is qnadrilid ; the capsule hilocidar, 
with many pnppous seeds. iWre are eleven 
species* 

PORCELAIN is the most beautiful and 
(be finest of all earthen wares. 

The art of making porcelain is one of tlioso 
in which Europe has been excelled by oriental 
iisitiuris. The first porcelain tliat was seen in 
Europe was brought from Japan and China. 
The \^iteneM> transparency, finenes.s, iieat- 
iiess, elegance, and even the iiingriificeiiee of 
this pottery, whir b soon became (lie oiiianient 
of sumptuous fables, did^ot fail to excite the 
admiration anri industry of Eiirojicaiis. 

Father Entrecolles, missionary at Ciiira, 
sent home a summary description of the pro- 
cess by wliich tlie inliabitaiiLs of tliat coun- 
try nigke their | orceiaiii, and also a small 
quantity of the materials which they enipluy 
in its composition. He said, Unit the Chinese 
compose their porcelain of two ingredients, 
one of which is u hard stone or rock, culled 
by them petuntse, wliich tliey carefully grind 
to a very fine powder ; and the other, called, 
by tlitin kaolin, is a white earthy substance 
which tiiey mix intimately with the ground 
petiintsp. 

lieaiimiir examined both these matters ; 
ami liming exposed ihem separately to a vio- 
lent lire, )ic discovered that tlie petuntse hud 
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rnsed M^ithout ndditinti, nnd (hut the kaolin other maritime towns. ITie word is formed 
had given no sign of fusibility. He ofte»- from the Saxon “port,*t and “geref/* a 
w'ard mixed these matters, and formed (takes governor. It is sometimes also' written “|>ort- 
of them, which, by baking, were converted reve*” It it said by Camden, that the chief 
into porcelain siniilar to that of China. mogistrate of London was anciently called uort- 

Reaumur gave the quality of porcelain to greve, which was exchanged by R'ichardl. for 
glass; that is, he rendered glass of a milky twobaililTs; and these agaiii^ave place, hi the 
coloj^r, semi-transparent, so hard n.s to strike reign of king John, to a inlfypr, who was an 
fire with steel, infusible, and of n fibrous annually elected magistrate, 
grain, bv means of rementation. The pro- PORTICO, in architecture, a kind of gallery 
cess, wnich he • published, is not difB(*nIt. on the ground, supported by coluiiins, where 
Common glass, i)pch as that of which wine ^people walk under covert, 
bottles are made, succeeds best. 7’lie glass POR'J’LAND-STONE, is a dull whitish 
vessel which is to be converted into porce- species of stone, much used in buildings ; it is 
lain, is to be enclosed in a^bakfr’s earthen composed of a coarse grit, cemented together 

case or seggar. The vessel and case nre to by an earthy spar: it will not strike fire wilh 

be filled with a cement composed^if equal parts steel, hut. makes a violent efiervescence with 
of sand and powdered gypsum or plaster ; and nilrjc acid, 
the wliole is to he put into ii iiotterip kiln, and PORTRAIT. See Painting. 

to remain there during the baking of comthfti • POSmON, or the rule of false Posithix, 

earthenware ; after wliich the glass vessel will otherwise culled the ru/c of Falsehood, in aritU* 
be found transformed into such a matter as 1ms melie, is a rule so called, because in culculuting 
been described. on several false numbers taken at random, as 

PORtUJPlNF. SeilflwsTRix. if they were the true ones, and from the dif- 

FORE, in anatom^' a little interstice or space ference.s found tlierein, the number sought is 
between the parts ot the skin, serving fur per- determined. This rule is either single or doii- 
spiration. See Cutis, and PiiYSioi ooY. Iije. Single position is when there happens in 
Poiir.s, are tj^e small interstices between the pro|Kisilion some partition of mimbere into 
the particles of inatter which compose bodied; , parts proportional, in which case the question 
nnd are eTtiier empty, or tilled with some ih- may be resolved, at one operatiob, by this rule, 
sensible medium. .> Imagine a number at pleasure, and work tliere- 

Condeiisation and rarefaction nre only per- with according to the i?nur ot tiie qiiestion, ns 
i'ornied hy chfsirig and opening the pores. if it were the true number: and what propor- 

PORPHYHY is a compound rock, haviiij tion there is between the false conclusion and 
a basis, in which tlie other contemporaneous the false proportion, such proportion the git en 
oonstitnent parts are imbedded. "J’he base is number has to the number sought. Theieforo 
sometimes clay-stone, sometimes liornstone, the number found by argumentation sliuJI bo 
sometimes compact felspar; or piiclistone, the first term of the rule of three : the second 
pearlstone, and obsidian, 'i'he imbedded parts iiiiniber supposed, (he second term ; and (be 
aie most commqnlv felspar and (piart/, wliich given number, the third. Or the result is to 
are usualfy crystallized more or less perfectly, be regulated by ibis projmrtion, viz. As the 
and henc.e they appear sometimes granular, total arising from tlie error to the true tot.d, 
According to Werner, there are two distinct so is the supposed part to the true one. I5\- 
porphyry formations; the oldest occurs in ample. A, B, ^pd C, designing to buy a qiiaii- 
giiciss, in beds of great magnitude ; and also tity of lead to the value of 1401. agree iha^ 
in inica-slute and clay-slate. Between Blair B shall pay as much again as A, nnd C an 
in A thole and Dalnacardoch, there is a very iiiiich again as B ; what then must each pay. 

iipie of a bed of porphyry-slate in Now smipose A to pay lOf. then B must pi«y 
I'lie second porphyry formation is 204 and C 404 the total of which is 704 liut 
much mure widely extended. It consists prin- should be 1404 Therefore, if 704 should be 
ci])ally ofeia^ norphyry, while the former con- 1404 what should 104 be? 

‘lists cliietly of iiornstune porphyry and felspar Answer, 204 for A's share, which doubled 
porphyry. makes 404 for B’s share, and that again doii- 

POilT, a harbour or nlaoe of shelter, bled giies 804 for C’s share^th^ total of which 
where ships arrive with their ireight, and cos- is 1404 Double position is when there can 
toms from goods are taken. be no partition Jn (Tie numbers to make S pro- 

PoiiT-rruLES, in ii ship, nre the holes in the portion. In this case, therefore, you must make 
sides of the vessel, through which an: put the a supposition twice, proceeding therein accord- 
iiiiiz/lea of the great guns, 'i'liesi^ are shut iiig to (he tenor of the question. If neither 
iqi in storms to prevent the water from driiitig of the supimsed numbers solve the proportion, 
through them observe trie errors, and whether they be greater 

PORTCULLIS, in fortification, ifi an as- in' less than the supposition requires, and mark 
.semblage of several large [lieces of wood, the errors accordingly with the sign X and — . 
joined across one another like a barrow, ^ Then multiply contrary wise the one posi- 
and each pointed with iron at the bottom, tion by the other error, and if the errors be 
They are sonietirnes hung over the gateway both too great, or both too little, subtract the one 
of old fortified towns, ready to let down in product from (he other, nnd, divide the ^lifFer- 
( ase of surprise, when the gates could not be ence of the erroil. If the errors be unlike, ns 
slint. ^ the one + and the other — , add (lie products, 

PORTER, a kind of malt liquor, which dif- and divide the sum thereof by th* sum of the 
fers from ale and utde beer in its being made errors added togetlier : for the proportion of 

with high dried mult. ^ (he errors is tlie same with the proportion of 

FOR'rOREVK, OR portgkavis, anci- the excesses or delects of the numbers sup 

(utlvtbe priucipui inagi.stiate iu ports and posed to be the uumher soff|;ht: or the sup- 
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’^MitfoDS and their errors beinjp placed as 
oefore. work by ibis proportion as a general 
rule, viz. as the diil'erence of the errors, if 
alike, or their sum, if unlike, is to the dilference 
of the suppositions, so either error to a fourth 
nuinber, which arcordingly, added to or sub- 
traoted from the supposition against it, will 
answer the question. 

PO.^Sfi.SS[ON, is two-fold, actual and in 
law. Actual possession is when a man actually 
outers info lands and tenements to him descen- 
ded. Possession in law, is when the lauds or 
tenements are descended to a man, and he has 
not as vet actually entered into them. 

POST, a military station. Thus the de- 
tachments established in front of. the army are 
termed out-posts; the stations on the wings 
«d'the army are said to be the posts of iinpoiir, 
as being the most conspicuous and most ex- 
posed. But in the operations of a cniiipaig!i,, 
a post properly signifies any spot of ground 
capable of lodging soldiers, or any situation, 
whetJier fortified or nol, where a body of 
men may make a stand, and engage the enemy 
to advantage. The great advantages of go^ 
posts, in carrying on war, as well as the mode 
of securing them, are only learned jiy experience. 

Post, a conveyance for letters or dis- 
patches. , 

The present estahlislimcnt of the general 
post-office of Groat Britain, consists of a post- 
master-general, to the duties of which station 
there have, for manv years past been two per- 
sons appointed, nniier the title of joint post- 
masters^eiieral ; a secretiiry ; upwards of 150 
Assistants and clerks for the head letter-office 
in London, under the direction of a superin- 
tending president of the inland -letter depart- 
ment ; and a comptroller of the foreign-letter 
office. Near 600 deputv-postinasters through- 
out the kingilom, act under one principal, and 
nine riding surveyors. There are also distinct 
officers and clerks, acting under an accountant- 
general and a receiver-general; as well as a 
separate establishment tor the two penny, for- 
merly the penny-post, which since the abolition 
of Mr. Palmcds appointmeni! of surveyor and 
O3mptroller-geiieral, has been new modelled 
and greatly improved in all its branches. There 
is likewise a post-niaster-general of Scotlm.fi 
with a secretar;, comptroller, surveyor, and a 
separate establishment of all the requisite offi- 
cers and clerks at Ediuburgli, acting under tlk 
orders of fhu^ jpint postniasters-general in 
London. The annual expence of management 
is abl/ut .350,0004 and the^grqffs produce ex- 
ceeds 1,300,0004 eyear. 

POST, tttto-pmniff a post established for the 
benefit of London aiirl other parts aiiyacent, 
whereby any letter or small parcel is speedily 
cind sarely conveyed to and from all places 
within the bills of mortality, or within ten 
miles of the city. It is now managed by the 
general post office, and receiving^ouses are 
established in most of tiie principal streets for 
the more convenient transmission of letters. 

PQ:ST, a particular mode of travelling. 

A person is said to travel fiost. in contradis- 
tinction to common journey travelling, when in 
place of goint^ oq^iiriiig his whole journey in 
the same vehicle, and with the same horses, 
be Mops at different stages, to provide fresh 
herseJ, or carriages, for the sake of greater 
C'^nveiiieiice and expedition. As he thus uses 


the same mode, of travelling that is employed 
ioT the common post, he is said to travel post, 
or V) post, i. e. in the manner of a post. 

POdT DISSEISIN, a writ for him that 
having recovered land or 'tenements bypna- 
cipe quod reddat, upon default of redditiou, is 
ogain disseised by tlie former disseisor. 

POSTEA'. is the return of the proceedings 
by nisi prius into the court of common '(ileas 
after a verdict, and there afterwards recorded. 

POSTERN, in fortification, is a small gate 
generally made in the angl^ of the flank of a 
bastion, or in (hat of the curtain, or near the 
orilloii, descending into the ditch ; by which 
the garriso4( nia^ march in and out niiperceived 
by the enemy, either to relieve the works, or 
to mak^rivifte sallies, &.c. 

POSTULATE, in mathematics, &r. is de- 
scribed to ^ be such an easy, and self-evident 
Apposition, as needs no explication or illiis- 
tratioii to render it intelligible : as, that a right 
line may be drawn from one point to another. 

POTASH, commonly called the vegetable 
alkali, because it»i9obtained in an impure 
state by the incineration of vegetables. It is 
the hyrlnited protoxide of potassium. 

Table of the saline product of one thousand 
|)ounds of ashes of the fc, I lowing vegetables 
4 Saline produils. 

«» Stalks of Turkey wheat or maize, 198 lbs. 
Stalks of sun-flower, 349. Vine branches, 
162.6. ^m, 166. Box, 78. Sallow, 102. 
Oak, 111. Aspen, 61. Beech, 219. Fir,132. 
Fern cut in August, 116, or 125, according 
to Wildenheim. Wormwood, 748. Fuuii- 
to^, .360. Heath, 115, Wildenheim. 

On these tables Kirwan makes tlie following 
remarks : — 

1. That in general weeds yield more ashes, 
and their ashes much more suit, than woods ; 
and that consequently, as to salts of the vege- 
table alkali kind, as potaA, pearl-ash, cashiip, 
&c. neither America, Trieste, nor the northern 
countries, have any advantage over Ireland. 

2. 'rhat of all weeds fumitory j^oduces most 
salt, and next to it wormwood. But if we at- 
tend only to the quantity of salt in a given 
weight of ashes, the ashes of wormwood con- 
tain roost. 3Vifolium fihrinom also produces 
more ashes and salt than fern. 

The process for obtaining pot and pearl-asli 
is given by Kirwan, as follows 

1. I'he weedd should be cut just beforo 
they seed, then spread, well dried, and gather- 
ed clean. * 

2. They should be burned within doors on a 
grate, ana the ashes laid in a chest as fast as 
they are produced. If any charcoal be visible, 
it should be picked out, and thrown back info 
the fire. If tlui weeds be moist, much coal will 
be found. A close smothered fire, which has 
been recommended by some is very prejudicial. 

3. They should l e lixiviated with twelve 
times their weight of boiling water. A drop of 
the solution of corrosive sublimate will immedi 
ately discover when the water ceases to take 
up any more alkali. The earthy matter that 
remains is said to be a good manure for clayey 
soils. 

4. The ley thus formed should be evaporated to 
dryness in iron pans. Two or three at least of 
tliese should be used, and the ley, as fast as it 
is concreted, passed ffom the one to the oilier. 
Thus, much time, is saved, us weak leys evu- 
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pornfp more qninkly than (he sfronprer The povrer of attorney can ^nt a power aader 
salt O 1118 produced is oi' n dark colour, and him. 

contains much rxtmctite matter, and taping PRil^MirNTOE.- This pnaisliment is in- 
furriied in iron pots is railed |)otnsh. flirted upon him who denies the king's sii- 

^ 5. This salt ahoflid then be carded to a rC' preirtacy the second time ; upon him who af- 
verberatory furnace, in wliicli the extractive firms the authoritv of the pope, or refiia^ to 
rnatter is burnt off, and inncli of the water dis- take the oath of sapretnac^ ; upon such as 
aipated : hence it generally loses from ten to are seditions talkers of the inheritance of the 
filtef^ per cent, of its weight. Particular rare crown ; nnd upon such us affirm that there 
slionid he taken to prevent its melting, ns the is any obligation by any oath, covenuot, or en> 
extractive matter, would not then be perfectly gagement whatsoever, to endeavour n change 
consumed, and tlip alkali would form such a of goverrinirot either in church or state; or 
union with the earthy parts ns could not easily that both or either house of parliament have or 
be dissolved. has a legislative power without the king, &c. 

l*OTAS.SI(JiVI. See ChemTstk*. PR A yER, a 'petition offered to the Almighty 

POTATOE. See Solan um. for some future favour. This is not the place 

POTTER V, the inamifartiirw of earthen for an c.ssny on the important subject of prayer, 
ware, or the art of making earthen vessels, but ;uirely it may be allowable to remark that 
4'lie inferior kinils <if porcelain, or jjpttery, are all prayer, io order to its being acceptable be- 
prepared by the same iirocess ns that which has ,fore the (Jreat Being to whom it is addressed, 
been described under the word Porcelain, must be presented in faith and sincerity, other- 
less pure, but more fusible materials being cm-" wise it is only an insult oftered to the Divine 
ployed, and of course a less degree of heat JVIujesty ; and this, it is to l>e feared, is the case 
being applied. * • with the gi*eater part of the public prayers with 

The better kinds of English stone-ware are i^choiir ears have become familiar by long use. 
composed of pipe-clay, and iiouiided flints. HPREBENDARY, an ecclesiastic who en- 
'I'he yellow stone-ware is made of the same joy.s a prebend. The difference between a pre- 
rnaterials, in other /roportions. The first is bendary. and a canon is, that the former recyiys 
glazed by throwifhg sea-snlt into the furnace ^his iirebend, in consideration of his officiating 
in which ft is baked, when the heat is strong; *in the chuvcli; but the latter merely hy iiis 
the salt is converted into vapour, iind this, being received into the cathedral or college, 
being aj^lied to the surface of the stone-ware, PRECEDENCE, o:» Precedency, a place 
vitrifies it, nnd forms nn excellent glazing, of honour to which a person is entitled : this is 
The yellow stone-ware is glazed by dipping either of courtesy or of right. The foniier is 
, tlie baked ware in water, in which is suspended that which is due to age, estate, &cc. which is 
a mixture of pounded flint, glass, and oxide of rrgnlated by custom and civility : tbe'’latter is 
lead. Ill the glazing of some kinds of stone- settled by authoritv, and when broken in upon 
ware, oxide of tin enters into the composition gives an action at law. 

with tin* oxide of lead, and give.s a w'hitcr The order of precedency, which is observed 
glaze. All thc^ coarser kinds of pottery are ingericral, is thus: that persons of every degree 
glazed with oxide of lead; this promoting so of honour or dignity take place according to the 
much the fusion and vitrifleation, that the low seniority of their creation, and not of years, 
heat at wiiich they are baked is sntlicient. unless they are descended from thc blood- 

POTSTONE, or lapis ollakis. Colour roval ; in which case, they have place of all 
greenish-grey. Massive, and in granular con- others of the same degree. 
cretioiiM. Glistening. Fracture curved foliated. - PRECENTOR, a dignitary in cathedrals, 
Translucent on the edges. Streak white. Soft, popularly called the chantor, or master of the 
Sectile. Feels greasy. Somewhat tough. Sp. choir. > 

gr. 2.8. Its constituents are, silica 39, mag- PRECESSION of the eqwnoxex, is a very 
iiesia 16, oxide of iron IO, carbonic acid 20, slow motion of (hem, by whicli they chniigo 
w'nter 10. It occurs in (hick beds in primitive their place, going from east to west, or back- 
slate. It is found abiindaiitiv on the shores of ward, in anleceaeutia, as astroriornens call it, 
the lake Cotno iii J^omhaidy.* ft is fu.shioned or contrary to (he order of the signs, 
into culinary vcs.sels in Oreeiflund. ^ PREDIC.ATE, in logic, t^wt part of a propo- 

POUNCE, gmii sandaradi pnimdcd and sition which allirins or denies something of the 
siflcil very fine, to rub on paper, -in order to sulyect: thus, jn tAese propositions, sn^w is 
preserve it from sinking, and to make it more white, ink is lun whitt*, w’luteness is the predi- 
' fit to write unoii. Pounce is also a little heap cate which is affirmed of snow', and denied 
•f charcoal dust, inclosed in a piece of muslin of ink. 

or some other open stulV, to be pa.ssed over PUFjROGATIVE, is a word of large ex- 
lioles pricked in a work, in order to mark the tent, including all the rights and privileg, a 
lines or designs on paper, silk, Sic^j plaeed whirh by law the king has as chief ot the coni- 
iinderiu'fRlj ; whirh are lt» be arterw'ard.s finished mon wealth, and as intrusted with tlie execution 
with a pen and ink, a needle, or the like. of the laws. 

POWER, in mechanics, ilenotes any force, PREROGATIVE eoirr/ ; the court wherein all 
whether of a man, a horse, a sm iiig, tlie wind, wills are proved, and ail administrations taken 
water, &c. which being appiieu to a luacliiiie which belong to the arclibwhop by his pr^,roga- 
teiids to produce motion. tive ; that is, in tase where the deceased had 

Power of atiormy^ an instrument, or goods of any considerable value out of the 
deed, whereby a person i.s authorised to act diocese wherein he died ; and that value is or- 
for nnotlier, either generally or in a specific dinarily 6/. except it is otherwise by composi- 
transaction. ^ tion between the said .arclibislioi) and ^oine 

This power is always* revoked by the death other hishop, as in the diocese of Loddon it 
of the grantor, and no peisoii who has a is 10/. ** 
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PRllSBYTERIANS, n wet of protestnnts, 
socullcfl frorii their in»iiilitinin^fiiaUlie govern- 
ment uf the cliurch appointed in tlio new testa- 
ineiit was hy presbyteries ; tliat is, by ininiblers 
nnd ruling elders, associated for its guvcrniiient 
andVliscipline. 

Rdt the appellation pre.shvterinn, is in Knginnd 
appropriated to a large denainiiiation of dis- 
senters, who have no nttnehment to the Scotch 
mode of churcli government any more, than to 
episcopacy among us ; nnd, therefore, to tiiis 
body of Ciirislians the term presbyterian is im- 
properly a[)plied. 

PKKS.S, the name given to a mncliiiie for 
compressing any s(il)i>tan<‘e or siibstnnces to- 
gether, and retaining them under that compres- 
sion as long as may be requisite. 

PRlMrJ'lVi), in grammar, i.s a root or origi- 
nal word in a language^ in contradistinction to 
derivative. Thus, (iod is a primitive, g^^diy^ 
derivative, nnd tfod Uh a compound. 

PRlMOtllilNrniRE. the right of Orst-born. 
'I'his right seems to be an niijust prerogative, 
nnd contrary to the natural rigid; for since it is 
birth alone gives children a title to the pateri^ 
.succession, the chnnee of primogeniture .sho^ 
not throw any iiieipialitv among them. 

PV IMUM* i-ui bile, in the Ptolemaic a.s- 
tronomy, the ninth or higliest .sphere uf the, 
heavens, vvho.se centre i.s that of the universe. 

PRINCE, in polity, a per.suii invested with 
the suprt'rne command cf a state, independent 
of any otlier. Prince also denotes a person who 
is a sovereign in his own territories, yet holds 
of .some other a.s his sajierior; siicli are the 
princes fif Oermnny, who, though absolute in 
their respective principalities, are hound to the 
emperor in cerbin services. Prince also denotes 
the issue of princes, or those of the royal f.iiriily. 
In France, they are called princes of the lilooil. 

PRINCIPAIj, the chiel and most uece.ssary 
part of a thing. lo commerce, principal is the 
capital'of a sum due or lent, so calleil in oppo- 
sition to intcresi. If also denotes the first liiiid 
pill hy partners into a eoniinon .stock, hy which 
it is distingni.shed tVom the calks or accessions 
afterwards rc(]uired. 

4 ,PR 1 NT, the impression taken from a copper- 
j»lat(‘. 

PRlNTINfl, tin* art of taking impressions 
iVoni chnracier.'' .ir figures inoveahlc or in- 
moveable, on paper, lim-n, silk, 8:c. Ther*- 
.•re four kind.s of printing, one from mnveahle 
Ii'(Ut.s for hook 1 ;^nother from mjqjpr plates, 
for pictures; a th^d from Uoiks, in wiiicli the 
reprevientatioii of hird.s, tlov^ers^&e. are cut for 
pi inting calicoes, linens, tihd the ioiirth by 
.solid pages ru.st for the. .printing of hooks; the 
first, called common pre.-r.s-printing, the second 
rolling press- printing, the third calico, &c. 
printing; and (he last stereotype printing. 

'fi method of printing tiorii moveable fype 
is now so well known, that wo need not here 
ofler a detail of tlie process. I'he method of 
printing linen and paper for hangings, has been 
practised in tl.e Ea.st from time imniemorial. 
Prluli^i^g from wooden blocks has been known 
in China for more than 1(100 Years. When a 
v^oik is to be .steieutyped, it is fairly trans- 
cribed open a ti^ transparent pa{)rr. )*Iat-.li 
leaf is th< n revt rsed, and fix’cd ii|Km n smooth 
block of hard v oo.l, where the eliarac.fers are 
ei'giav'tn in relief; there is therefore a separate 
h.ock for each The It.iliaiis, Oermnns, 


Flemings, and Dutch, began to engrave on 
wood and cop[)er, about the end ol the fdiir- 
leeqlh century, and insenptions in relief upon 
monuments and altars, in cloisters, and ovr r 
church porches, became tnodels for block- 
printing ; and the letters upon painted window s, 
strongly resemble tliose in hook.s of images. 

The invention of cards in Fratiee, in tile 
reign of Charles the Wi.se. about the *yeur 
Hire, was an intermediate step. They were 
soon introduced into iSpain, Italy, Oermanv, 
and England. At first the cprds were oainted ; 
afterwards, about the year 1400, a metliod was 
devised of printing them from blocks, and lo 
this we nirti; trate tlic art of printing, b’rom 
the ncTil step resulted the hooks of images, 

I irinted froiiMv wooden blocks ; one side uf the 
eaf only was impressed, the corresponding text 
WHS placeiji. below, at the side, or it i.ssned from 
the -noiitb of the figure ; the idea of stereotype 
printing is, therefore, not of modern origin. 

* Towards the close of the seventeenlli eeri- 
tnry, this mt, tlierefore, was practi.scd in 
Ilollaiid. WillimmCed, of I'ldinluirgh, in the 
year D’i.'i, made the first use of this art in 
Britain ; hut owing to some defect in the plan, 
or want of skill in its execution, the invention 
attracted little notice. 

I In 17H2, Mr. Alexander 'yiloeli, editor of 
tke Philosophical Magazine, revived, or rather 
re-discovered thi.sart; for he is .said lo have 
been ignorant of fied’s contrivance long alter 
he had announced his own. In thesiih.scquent 
year, he took out a ))atent for it, in conjuiRtioii 
witli Mr. Andrew Foulis, printer to the uni- 
versity of (Jlasgovv. Mr. Tilhu’li, however, 
removing to Liindon, the eoneerii wa.s dropped 
altogether; not, however, until .several .small 
volumes had hern stereotyped and printed, 
under tlic direction of the.se gentlemen. 

About the vero' 1789, ]\1. j)idut, uf Paris, 
ajq/lied tl.e stereotype art to logarithmic falde.s, 
and alterwards to several of the Latin classics, 
and to various French publications; he inlio- 
dared several important iinproveuients, which 
render his mode more convenient and usdiil 
tiinn that of any of liis predecessors. 'I'he 
bVencIi, as u.siial, claim the meril of the iiivi‘n 
tion, but our readers must soon perceive to 
whom this honour properly belongs. 'J’he 
name 8tercol}|)j .sciiiis first lo have Imen em 
ployed by M. Didot; it is di rived fr.im 
dlipeoc, itoUdnS, 'and TUJfo,-, lyi'HS, dei-' »ling 
that the types vverc soldered, or othervvi.se 
connected togi ther. 

Some years after Mr. Tillorli had given up 
Ihe proseciitiuii of thik art, Mr. Wilson, a 
jirintcr, of London, engaged vvitli J'jurl Stan 
lione, for the purpose of bringing it to perfec* 
tion, and eventually to establish it in this roim 
try. After two years application, Ihe .stereo- 
type art was, in Ja^.nnry 1804, with the api ro 
hation oV Earl Stnnhope, oftered to the |iiii 
v^'rsitj of Cambridge, and accepted by them. 
Their bibles, test.iments, and prayer-hooks, 
were printed in this manner. The i>hm was 
followed by the B.ble Sneiely, and other pio- 
sons, for printing hooks of extensive .sale and 
pennanent ileinand, as blldes, dietionaiies, 
granmi:ir.s, Stc. &e. The stereotype art has 
much the advantage of roiii.iioii pijnting tor 
Bc.rli pm poses, vvl\ere,in no. alteration, i-s to 
plan or size, is allowed to take place. But 
for the common and general purposes of tiu; 
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mi of prinfin^, the mefltod by moveable fcjpes 
is ineontestabiy (lie best 

The procesH of preparing the stereotvpe is 
now much improved, and is in general con- 
ducted thus. A page of any work julended to 
he stereotyped, is set up in the usual manner, 
with the ordinary moveable types. From this 
age, when corrected, a mould in plaster, the 
usis^f which is gypsum, is taken oil', and 
from this mould an impression ih cast in the 
ordinary type luettdi from which the printing 
is m;ule. In this way each page of the work 
is set up, and from these casts, plates are pro- 
cured, from which impressions may he inadi 
t'xaclly the same in every pafticiilor as that 
from the moveable types originally set up. 

A stereotype plate, therefore, is simply u 
fac-simile of the page from which it was taken, 
with this advantage, that it does not ^'qnire to 
be more than the seventh or eighth part of the 
thickness or hm'ght of the common types. 

After the plate has been cast, several little 
imperfections appear on it, which are easily 
removed by ujipropriate tool%; the back of the 
plate is then turned perfectly level in a lathe, 
that it may lie lint in the press. 

In nothing connected with mechanical sci- 
ence, has there been more emulation dis|>lityed 
than in the construAion of the printing press, i 

We havc^ow the improved Stanhope press,* 
the Columbian press, Barclay’s American press, 
Mr. Uuthven's press; Bacon and Donkin’s, 
Apnlegartb’s, and Bensley’s printing machines, 
witli others of less note. All these possess 
^tlieir peculiar advantages over the old common 
printing |)re.ss; but mature experience seems 
to have given a dt culed preference to the Co- 
liimbiaii press. This press was invented hy 
Mr. George Olymer, of Philadelphia, now of 
London. 

TJic principal excellences of this press are 
the following. Tiie power is obtained by n 
combination of le\ers insteail of a .screw, and 
is Diacii greater than that of any other printing 
press. This pow%;r is susceptible of gradation 
to the smallest as well as to tlie largest forms,* 
and is equally well adapted to all kinds of 
work, from the smallest card to the heaviest 
double royal sheets. In this press also an 
extra degree of care is taken, to make tlie 
surface of the iron platten, and ihat of the iron 
bed for the types, perfcclly leyi.1; thus an 
equal pressure on every pail of the sheet is 
insurer!. It is found also that by (in's press 
much 'less injury is done to tile type.s than by 
any other press, since from its great power n 
very sharp impression may be obtained u ithout 
sinking into tlie paper. 

PHIN'rERS, Marls of, are lliose marks 
used by the correctors of the press, to point out 
the errors of the proof .slieels, llmt the compo- 
sitor may amend them before the work is 
printed off. * . 

'File corrections arc placed on the margin 
of every page, against the line in which the 
faults are found: and th -re are dillVrcnt cha- 
racteis used to express diYIerciif ccurccfions: 
thus ^ is put for dele, to inlirnate that some- 
tiling, as a point, letter, word, Kc. dashed in 
tliat line, is to be taken- out. If any thing is 
to be inserted, the pi. ice is to be marked 
thus and the thing to ^e inserted add:fd in 
(lie margin. When there arc two or more 
corectiuns in the same line, tlii'ii^lliey are 


III! sepnnited in the margin by little fsirw, 
thus /. If u space i.s omitted, its plate is 
marked with .1 caret, and in the margin thiisV. 
When a letter is inverleil, it is exiiresscrl in 
the margin thus When any thing is to 
be transposed it is directed tim's, Extrao^di. 



ing envy, for Extraordinary at(ninnieiit.s scarce, 
ly ever fail of exciting envy, and in the maigin 
is addedHifrs. If Italic rnaracters are (o be 
changed for Boinan, or vice versa, a line is 
drawn thus — under the letters, and Rum. or 
TiaL is written in the margin. If a sp.ace, or 
an ni oran n quadrat, stick np, and print hinck. 
it is marked in the margin wdtii a dash, (has f 
If a word, .sentence, or paragraph, is entire I v 
omitted, the place is marked with a caret, and 
in the margin is put the word on/. If the let 
ters of a word stand too far asniider, a line is 
drawn under them, and in the margin is put a 
crooked line or hook, thus Inhere are 
many other marks ii.srd in correcting, as v^for 
superior, cap. for capital, /. c.for lower-case, 
I^KISM, ill geometry, an oblong solid, con 
tained under more than four planes, wbo.ie 
buses are equal^ parallel, and alike situated. 

Prtsm, in dioptrics, a triangular glass-priy iii, 
iriiirli used in experiments about the nature 
Iriiirlit and colours. See OiTics. 

FlllSTlS, or saw-fisli, a genus of fishes rif 
the order chondr.ipteririi ; the generic clu- 
racter is, snout long, flat, spinous down the 
edges, spiracles lateral ; body olilong, round- 
ish, covered witli a rough, «*oriaceous skin ; 
mouth benealh ; nostrils before the rnoiifli, half- 
covered with a iiuMuliranareons flap; behind 
the eyes fwo oval oriflees ; venirul tins upproxi- 
inale. There are live .species. , 

PllIVATb]ElLS, ill maritime alfairs, a kind 
of private .ships of war, lifted out hy private 
persons at their own expense ; who have leave 
granted them to keep wiiiit they can take from 
the eiieiuy, allowing the admiral his share. 

PUIYY vonvcil, is tlie principal council 
belonging to the king, and is generally called 
hy way of eiuinencc the council. Pi ivy coun- 
sellors arc made by the king’s nomination, 
without cither patent or grant ; and on taking 
the nece.ssary oaths they become imniciliately 
pi ivy coanseilors, daring (lie life of the king 
(hat clioos(‘S them, but subject to removal at 
his discretion. 

PRIZE, ill sea aftair.s, a iysj»l taken from 
the enemies of a s(a5c, or finrii jnrates, either 
by a man-of-waij a^privafet*,, tkr. havitij!^ a 
cninniissiun for that purpose. Vessels are 
looked on as prize, it thi y light under nnv 
other standard (lian that of the state from wliicfi 
tliev have their ronimissijui. 

PROBA'J’E. Sec Wfj.L. 

PHOBE, a surgeon’s inslniment for cx.i. 
mining (he circumstances of wound.s, &g. Nr e 
Sunc'.KRV. 

PROBLEM, in logic, is a proposition dial 
neither oppenrs nlcsoliitely true nor tid.se ; and 
consequently may be asserted either in. the 
aflirnialive or negailve. 

PROBLEMA'J'ICAL HESoumoN, in al- 
gebra, a method of siilving diilicult questions 
by certain rules called caiioiis. 

PHOBONGIS, ill iiriliijral hi.stqry, i.s^ the 
trutik or snout of an elephant, and some otiior 
beasts and iii.secte., 
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PROCEDENDO, in law, n writ wlicri'liy 
n or cause, formerly called from on in- 
ferior court to the court of chancery, kind's 
heticli, or court of common pleas, -by writ 
of privilege, habeas corpus, or certiorari, is 
reieased and returned to the other court to 
bi»j[>roceeded in, opon its appearing that the 
defendant has no cause of privilege, or that 
the matter in the party’s allegation is not well 
proved. 

PROCELFiAIUA, in ornithology^ a genus 
of birds belonging to the order oT anseres. 
Tlie beak is somewhat compressed, and with- 
out teeth; the mandibles are equal, the su- 
perior one licing crooked at the point; ihe 
feet are pal mated, the hind claw being sessile, 
witiiout any toe. Mr. Latham enumerates 
twenty-four species, which are principally 
distinguished by their colour. ' 

PROCI’Oll, a person commissioned to ma- 
nage another person’s cause in any court 6f 
the civil or ecclesiastical law. llic proctors 
of the clergy, are the representatives chosen 
by the clergy to sit in the lower house of con- 
\ncatioii: of these there are two for each 
diocese, and one for each collegiate church. 

PltOCUR ATOR, a person who has a 
charge committed to him to a.H for another. 
Tlnis the i>ro\ies of the lords in parliament 
are, ill our lav. -hooks, called prociifators ; the 
bishops are sometimes called |)rociiratores ec- 
clesianim; and the representatives sent by the 
clergy to convocation, procuratores cleiici. 

PKOCYON, in astronomy, a fixed star of 
the second magnitude in the constellation 
called<'aius iiiinor. See Cams. 

PRODITCINO, in geometry, siOTifies the 
drawing out a line fartlier till it has any as- 
signed length. 

I'RODt'CT, in arithmetic and geometry, 
the factnin of two or more numbers, or lines, 
&c. into one another : thus 5 X 4 zz 29 the 
jirodiicf required. 

PROFILE, (he draught of a building, for- 
tifiratioii, j^c. Sec AitctUTKClUKE. 

Pnorii.E, also denotes the outline of a figure, 
huUding, niemher of architecture, &c. 

PkofiI/E, in sculpture and painting, denotes 
* a head, portrait, &c., wlien represented side- 
ways, or in a side view. On almost all me- 
dals, faces are I'e presented in profile. 

I'ROGRESSION, an orderly advancin" or 
proceeding in the same manner, course, tenor, 
proportion, {y^c. 

Progression cither ^ arithnn tical or geo- 
nndrir .il. t 

PnocilESStON, ArithmeiiAtl^ is a series of 
quantities proceeding by continued equal dii- 
ierences, eitlii'r increasing ctdecre'^ita g. Thus, 
increasing 1, 3, 5, 7, 9, kc. or 
decreasing 21, 18, 15, 12, 9, &c. ; 
vbere the former progression increases con- 
tinually by the common ditference 2, and the 
latter series or progression decreases conti- 
nually by (he common ditrcrenci* .'1. 

1. And hence to construct an arithmetical 
progression, from any given first term, and 
Vf'mi a ^iven common diiVecnce ; add the com- 
mon ditfercDce to the first term, to give the 
2nd ; to the 2^, to give the 3rd ; to the 3rd, 
to give (lie 4tfr; and so on ; when the series 
is tascendiiig or incrensiiig: hut subtract tho 
common difference continually, when the series 
is a descendii .^7 one. 


PROnreiTION, is a writ properly issuing 
only qtit of the. court of king’s bench, biMDg 
the king’s prerogative writ; but, for the fur- 
t'lfranee of jnslice, it may now also he had in 
some cases out of the cou^jt of chancery, com- 
mon plensfor exchequer, directed to the judge 
and parties of a suit in an inferior court, com- 
manding them to cease from the prosecotion 
thereot^ upon a siiggcstiou, tliat eitl^r the 
cases originally, or some collateral matter 
arising therein, does not belong to that jurisdic- 
tion, hut the cognizance of 'some other court. 

PROJEC'riLES, the science of the motion, 
velocity, (light, range, &r. of a projectile put 
into viql|jnt motion by some external cause, 
as the force ot gunpowder, &c. I'his is the 
foundation ^ of gunnery, under which article 
may be found all that relates peculiarly to that 
branch. 

PRO/ilCTION. In perspective, projection 
is the appearance or representation of uii ol)- 
ject on the perspective plane. The projection 
of tlie sphere i.s either ortliogrnpliic, or stereo* 
graphic. The former, or orthographic projec- 
tion, supposes (l?c eye ))laced at an infinite 
distance^ whereas, in the stereogiaphic pro- 
jection, it is supposed to be only 90 degrees 
distant from tlie primitive circle, or placed in 
its pole, and thence vicwit|(^ the circles on ihe 
(Sphere. The primitive circle is tlpit great cir- 
cle which limits or bonnd.s the representation 
or projection; and the place of tlie eye is 
calk'd the projecting point. 

PUOI^ATE, in geometry, an epithet applied 
to a spheroid produced by the revolution of a 
semi-ellipsis about its larger diameter. ^ 

PROMISE, is where, upon a valuable con- 
sideration, persons hind themselves hy words 
to do or perform such a thing agreed on ; it is 
in the nature of a verbal roveiiunt, and wants 
only the solemnity of writkig and sealing to 
make it absolutely the -snine. Yet tor (he 
breach of it, the remedy is dilferent ; for instead 
of an action of covenant, there lies only an 
action upon the caoe, the damages whereof are 
.to he estimated and determined hy the jurj. 

PROMISSORY no™. See Bills op 
Excitanok. 

PRONOUN, in grammar, a declinable part 
of speech, which being put instead of a noun, 
points out some person or thing, 

PROOF, the shc'wing or making plain (lie 
truth of any matter alleged ; either in giving 
evidence to a jury on a trial, or else on in- 
terrogatories, or by copies of records, or ex- 
emplifications of them. 

PROPORTION, i.s often confounded with 
ratio; but they are quite dilferent things. For 
ratio is properly the relation of two magnifiides 
or quantifies of one and the saiile kind ; as the 
ra^io of 4 to 8, or 15 to 30, or of 1 to 2, ami 
so implies or resp^sets only two terms or thiiigsk 
But proportion respects four terms or things, 
or (wo ratios which have each (wo tenns: 
though the middle term may be common to 
both ratios, and then the proportion is ex- 
pressed by three terms only, as 4, 8, 64, where 
4 is to 8 ns 8 to 64. 

PROPOSITION, in logic, port of an ai^i- 
ment wherein some quality, either negative or 
positive, is attribntea to a subject. 

PROS")DY, that part of grammar which 
treats of the quantities and accents of syllables 
and the inanticr of making verses. 
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PROSpPfEIA, a figure m rlirtori.-, nlii-re- the most siihlime and exalted, conceive and 
ny we raise qualities, or (hiogs inanimate, into tiiink oilicrwise.** 

, PROVISO, in law, a condition inserted in a 
l wheiv one openly affirms that deed, upon the observance whereof the validiN 

he does either not at all, or but coilffUionally, of the deed depends. 

yield his consent to any act, or unto the pro- PROVOST, an officer, whereof there /fre 
ceeding of a judge in court wherein his juris- diiers kinds, civil, injntary,&c. • 

dictiontis doubtful, or to answer upon his oath Provost, of a cit^r town, is the chief mn- 
*'**^arthpr than by law he is bound. nicifiul magistrate -in several trading cities. 

Protest, is also that act by which the holder particnlarly Edinlj^ivh, Glasgow, &r. being 


of ® bill of exchange declares that such much die saine with the mayor in other places, 

bill 18 dishonoured • He presides in city-courts, and, together witli 

Protest, is also that act of a master, on die naillies, who are his deputies, determines 
his arrival with his ship from parfs bu'ond the in all differences that arise among citi'sens. 
seas, to save him and his owners harmlf ss and PROW, in,navigation, denotes the head or 
it)dein':jned from any* damage sustamed ill the fore part of a ship, particularly in a galley, 
gooos of her lading, on account of sRinns. See being tlmt w hich is opposite to the poop or 
Insurance. stern. • In tile middle of die prow is the beak 

1 HOTES I ANT, a name first giveff in Cer- that cuts the water, on the top of ivliich is cotn~’ 
many to those who adhered to the doctrine of nionly some, figure or liieroglypliic. 

Jjiither; becanse in 1529, they protes'ed PIIUNElJjA, a genus of Ihe gymnosper- 
against a decree of Ih,- emperor Charles V. niia order, in dfe Jidynnmia class of plants: 
end the diet of Spires ; declaring dfiit they r{i> and in (he natural method ranking finder the 
fiealed to a general council. The same mtnie 12lh older, lioloracea?. The filaments are bi- 
also has been given to- those of the sentiments furcated, fhc stigma is bifid. There arc three 
of Cjlvin, and ia' now become a «;ommoii specie.*!, hcrii.s of Europe, 
fleiiomination for all those of the reformed PnuNELl.if:,# in pharmacy, a preparation of 
churches. « uurifif d saltpetre. * • 

■purvi'rTnxm'r A Dv .. • nnn-KT-m!. ■ u • • . 


PR(yi HONO TARY , a term which properly^ • PRUNES, m commerce, are plMm.s dri^ d in 
signifies first nota^, and wiiich was anciently the sun-shin^, or in an over, 
fhc title of the principal notaries of the enipe- PRUNING, in gardening and agriculture, 
ror.s of Constantinople. is the lopping off the RiAerfliioiis hrnnrhes of 

Prothonotary with us is used for officer trees, in order to make them bear better frm't, 
in tlie king's bench and conmion pleas ; fhc grow higher, or appear more regular. Pruning 
lormer of which courts has one, and the latter though aii openition of very geneial ^ise, is 
-n • . Revertlieless rightly understood by few; nor 

PROTEST AT lON, is a form in pleading, con it be learned by rote, or indeed whol' 


-n • . neveruieiess rightly understood by lew; nor 

PROTEST AT lON, is a form in pleading, con it be learned by rote, or indeed wholly by 
when one does not directly affirm or deny any books, but requires a .strict observation of the 
thing that is alleged by another, or which he diH'ererit manners of growth of tl'.e several 


liirnseirallege.s. • 

PROTRACTOR, is the name of an iiistru- 


sorts offiuit frees; the proper im tliod of doing 
which cannot be known, without carefully ob- 


ment used for protracting or laying down on seiving liow each kind is naturally disposed to 
p^er the angles of a field, m* other figure, produce its fruit ; for some do this on the same 
'liie protractor is a small .semicircle of biass, j ear’s wood as vines ; others for the must part 
or other solid matter, the limb or ciicimifcrence upon (he former year's wood, as pcachcd. nec- 
.ot which is nicely divided into one Iimidred tnriiies, &.c. and others, ur on spurs wh^ ore 
and eighty degrees : it serves not only to draw iirodiiccd upon wood of three £ ii-, Stc. to lif- 
aijgles on paper, or any plane, but also to * 6 X 0 - teen or twenty years old, as pears, piumsf 
mine the extent of those already laid down. clierrie.s, &c. therefore, in order to the right 
PROVIDENCE, the conduct and direction inanagenient of fruit trei s, i rovision should 
of the several parts of the universe by a supe- always be yiade to have a sufliciiuit quantity of 
rior intelligent being. ^ • beoring wood in eveiy part of the trees, and 

On the subject of providence an eminent at the same time there should not be a super- 
philosopher and profound Theologian bus the Unity of u.seless branches. whij^hVoiild exhaust 
following truly apjpropriate remarks- , the strength of the^n rs, and cau.se them to 
“ It is Jehovah from whom order is derived, decay in a few years. The reasons fer pnftiing 
hence it maybe said that Jehovah is order of Iruit-trees, are, 1. T<i preserve- (hem longer 
itgelfy for from himself, he ruleth over ordfT, in n vigorous bcafhig .state ; 3. To render them 
not in the universal only, as is commonly sup- more beautiful; and, .3. To cau.se the fruit to 
posed, but in the most particular things ; lor be larger and better tasted, 
particulars are what constitute an universal, PR UN US, a genus of (he inonogynia order, 
and to talk of an universal, and thence to sepa- in the icosandiia class of plants; and in tlic 
rate particulars, would be like talking of a natural method ranking under the 3Gth order, 
vyhole in^ which there are no parts, and thus pomacese. The calyx is qiiinqiiefid, inferior ; 
like talking of somtsflung in which there is no- there are fiv e- petals ; the fruit is a plum, having 
thing ; consequently it is most false, and a kernel with prominent sutures. There are 
merely notional, to say that the Lord's provi- 33 8neci«*s. . » 

dence is universal, and nut at the same time PRUSSIC ACID, is one of the most power- 
most pRrticnlar ; for to provide and rule in the fol and important of the acids. 'I'he following 
universal, ^ and imt at the same time in the brief account of it is troiii the CJtf niical Die- 
most particular things, is not to provide nor tionary of Dr. Ure, to whic)^ we would refer 
rule at oil. • the reader for a most iutercsting account pf this 

This is philosophically true, and yet it is remarkable substance, 
siirrmsing *bBt philosophers themselves, eviii The combination of this nmd with iron was 



PRU 


m 


PUN , 

onif known and need aa a pigment by the name Of thia he takes 1 pos. or 69 gr. Troy 
of Prussian bine,, before ita nature waa nnder-' Distilled water, lib. or 7560 gra. 
atood. Macqner drat found that alkalis would Pt^e siigp, ^ l^oz. or> 70d| gr. 
decompose Pruaaian blue, by separating the And mixing the ingredients well together, he 
iroj} from the pnnciple, with which it was coii|- administerr a table-spoonful every morning and 
bined in it, and which hd supposed to be phio- evening. 

giflVon. In consequence, the pruasiate of potash PSI'ITACUS-, or parrot ^ a ^enus belonging 
was long called phlogisticated alkali, Berg- to the order of piree. The bill in this g|nna is 
laan, however, irom a more scientidc considera- hooked from the base ; and the upper mandible 
tion of its properties, ranked it among the is moveable : the nostrils are round, placed in 
acids : and, ns early aa 1779, Sage announced, the base of the bill, which in some species is 
that this animal acid, as he called it, formed furnished with a kind of cere ; the tongue is 
with the alkalis nentral salts, that with potash broad, and blunt at one end : the head is large, 
forming octaedral crystals, and that witli soda and the crown flat ; the legs are short, the toes 
rhomboids or hexagonal laininee. About the placed t\l'o before and two behind. Parrots 
same time Scheele instituted a series of sa- are found almost every where within the tropics; 
gacious experiments, not only to obtain the and in their natural state they live on fruits and 
acid separate, which be eflected, but also to Seeds, tiinngh, when tame, they will eat flesh 
ascertain its constitaent principles. and ever^sTi. 

Scheele’s method is this: Mix four ounces PTOLEMAIC, or Piokmean spstem if 
of prnssiaii blue with^two of red oxide of iner- astronomy^ is that invented by Claudius Ptole- 
cury prepared by nitric acid, and boil them in mar'us, a celebrated^ astronomer and mathema- 
twelve ounces by weight of water, till the tiemn of Pelnsiiim in Egypt, who lived at the 
whole becomes colourless ; Alter the lienor, and beginning of the *aecon(l century of the Chris- 
add to it one ounce of clean iron filings, and tian sera. 

six or seven drams of sulphuric acid. Draw This Impothesis supposes the earth immovo- 
ofl* by distillation about a foiirtlLof the liquor, ably flxed in the centre, not of the world only, 
whijh will be Prussic acid ; though, as it is but also of the universe ; ai|^ tliat the sun, ilit- 
liable to be contaminated with a portion of suL- *moon, tlie planets, and stars, all move about it 
' phiiric. to render it pure, it may rectified by ^rom east to west, once in 24 liour8,^n the order 
redi^illing it from carbonate of lime. following : viz. the Moon next to the Earth, 

Thia prussic acid htfs a strong smell of peach then Mercury, Venus, the Sun, Mars, Jupiter, 
blossoms, or bitter almonds ; its taste is at flrst Saturn, the fixed stars, the first and second 
sweetish, then acrid, hot, and virulent, and ex- crystalline lien vens, and above all, the fiction 
cites epn/^ing; it has a strong tendency to as- of their m*imum mobile. • 

some the form of gas; it has been decomposed PUDDING stone^ in chemistry, a term in- 
in a high temperature, and by the contact of vented by English lapidaries to aesignate one 
light, into carbonic acid, ammonia, and carbn- particular mineral aggregate, consisting of ob- 
retted hydrogen. It does not completely neu- long and rounded pebbles of flint, about the 
tnilize alkalis,- and is displaced even by the size of almonds, imbedded in a hard siliceous 
carbonic acid ; it has no action upon metals, but cement. The pebbles are usually black, and 
unites with tlieir oxides, and forms salts for the the cement a light yellowish brown. It is 
most part insoloble ; it likewise unites into triple capable of receiiing a very high polish, and is 
salts with these oxides and alkalis : the oxyge- used in ornamental works. It is found chiefly 
nated^iiriatic acid decomposes it. in Essex. 

FrA the experiments or M. Magendie it ap- PULEX, in natural history, thejfea, a gciiun 
pears, that the pure hydrocyanic acid is the of insects of the order aptera. Generic clmrac- 
snoat violent of all poisons. VVlien a rod dipped ter :*mouth without jaws or feelers, with a lung 
into it is brought in contact with the tongue of inflected proboscis, covered at the base witli 
an animal, death ensues before the rod can he two ovate laminm ; the sheat two-valved, five- 
withdrawn. If n bird be held a moment ove** jointed, and concealing a sii^le bristle ; lip 
the month of a phial containing this acid, it dies, rounded and fringed with reflected prickles ; 
In the Annales de Ghimie for 1814 we find this anteunse projecting, moniliform ; two e>e8 ; 
notice : M, BS l^olessor of Chemistry, left by abdomen compressed ; six legs formed for 
‘ accident on a brale, a fla^k coritaiuing alcohol leaping. 
imjAegnated witli Prussic fici<L; the servant, en- PUl J^EY, in mechanics, one of the mechani- 

ticecl by the agreeable flavour of the liquid, ^al powers, called by seamen a tackle. See 
swallowed a small glass >if it. In two minutes Mechanics. 

^he dropped down dead, as if struck with PULSE, in the animal economy denofrs 
Apoplexy. The body was not examined. the beating or throbbing of the heart aad 

^Scliarioger, a professor at Vienna,*’ says arteries. 

Orfila, ** prepared six or seven months ago a Pu^E. Sec LB(;tiMEN. 
pure and concentrated piussic acid ; he spread PUMlCE-s/one, or poroua glaaoea. When 
a certaid quantity of it on his naked arm, and tiie compact glasses are exposed to the heat of 
died a little time after.” our furnaces, they emit a great Dumber of air- 

Dr. Magendie has, however, ventured to in- bubbles, which renders them poroos : such is 
trtfdK.'^e its' employment into medicine. He the origin of poinice. It has toe same base as 
ibuod it beneficial again.st pfitbisis and chronic compact glass. The texture is fibrous | the 
catarrhs. His formula is :he following : — fibres have a silky Isatre. Colours various , 
Mix one of pure prussic or hydrocy- white, brown, yellow, black. Before the blow, 
ooie.acid <r M. Gay Lussac with 8} of water pi'w, they melt into a white enamel, 
by ^gight. To tills mixture he gives the name TUMP. See HvigRAOUcs. 
or owduinal Pnwsic acid. PUNCH, un instroneiit of iron or steel, used 
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in several arts for the piercing or atamping 
boles in plates ofmetals, &c. being so contnvea 
as not only to perforate, but to cut out and ^ke 
away the piece. The punch is a principal io< 
strument of the hletal button-makers, wafer- 
makers, patch-makers, shoe-makers, &c. 

PUNCHEON, a little block or piece of 
steel, on one end whereof is some figure, letter, 
or nihrk, engraven either in creuz or relievo, 
impressions whereof are taken on metal, or 
some dtlier matteri by striking it with a hammer 
on the end not engraved. There are various 
kinds of these puncheons used in the mechani- 
cal arts: such for instance are those of the 
goldsmiths, cutlers, pewterers,^&c. • 
PURCHASE, in law, the buying or acquiring 
of lands, &c. with money, by deed ^agreement, 
and not by descent or right of inheritance. A 
joint purchase is when two or mose persons 
join together in the purchase. 

PURITAN, a name formerly given in de- 
rision to the dissenters from the church of 
England, on account of tlieir professing to fol- 
low the pure word of God,* in opposition to all 
traditions and iiiimaii constitutions. 

PURPLE, A colour composed of«a mixture 
of red and blue. 'See Dyeing. 

PURSER, an ^oflicer aboard a man of war, 
who receives her victuals from the victuallei^ 
sees (hat ifis W'ell stowed, and keeps an accouift 
of what he every day delivers to (he steward. 

PUS. The liquid called pus is secreted 
from the surface of an inflamed part, and usually 
moderates und terminates the inflammation. It 
, assumes different appearances according to the 
state of the sore. When it indicates a healing 
sure, it is called healthy or good-conditioned 
pus. This liquid possesses the following pro- 
perties : 

It is of a yelloivish-white colour, and of the 
runsistence of cream. Its taste is insipid, and 
it has no (uote wlien cold. Before the nnero- 
sropc it exhibits the Hp|>enrance of white glo- 
bules swimming in a (ran^orent fluid. 

PUTREF AC'riON. The s))Outaneous de- 
composition ofsiicli uninml or vegetable matters, 
ns exlirile a fetid smell, is called putrefartion. 
'riie solid and fluid matters are resolved into 
gpseoiis compounds and vapours il^liich escn|)e. 
and into an earthy residuum. As the grand 
resolvent of organic mutter is water, its abstrac- 
tion by drying, or fixation by cold, by salt, 
sugar, spices, tkc. will counteract the process of 
putrefaction. The atmospheric uir is also ac- 
tive in putrefaction ; hence, its exclusion favours 
the preservation of food : on which principle, 
some patents have been obtained. 

Pirrrv, in the arts. When tin is melted 
in an open vessel, its surface soon breomes 
covered with a grey pon^der, whicli is an oxide 
of the metal. If the heat is continued, the 
colour of the powder gradually change^ and at 
last becomes yellow. In this state it is known 
by the name of putty, and employed in polish- 
ing glass and other hard substances. 

Putty is also A kind of paste compounded 
of whiting niid linseed-oil, beaten together to 
the cornisteiice of .1 thick dough. It is used by 
glaziers for the fastening in the squares of glass 
in sash-windows, and by painters for stopping 
op the crevices and clefts in timber and wains- 
cots, Sic. , 

PUZZULANA or Pozzolana, ferra, or 


terms, is a greyish kind of earth used hr Ihily 
for building under water. Tho best is found 
about Puteoli, Baiie, and Cnmm, in the kingdom 
of Naples, from the first of which places it dc 
rives its name U is supposed to he a vol^nic 
product, composed of heterogeneous substances 
thrown out from the burning months of lofcaihoes 
in the form of ashes ; sometimes in such large 
quantities, and with so great violence, that 
whple provinces^ have been covered with it at 
a considerable distance. 

. PYRAMlUb in geometry, a solid standing 
on a triangular, square or polygonal basis, and 
terminating in a point at the top ; or, 'according 
to Euclid, it is a solid figure consisting of seve- 
ral triangles, whose bases are^ all in the samt 
plane, and which have one com'mon vertex. 

There are several pyramids in Eg)'pt, hut 
those at Oizeh are the most gigantic ; and the 
•most enormous, or the great pyramid, is situated 
near Memphis. Herodotos says, he was in- 
formed the latter covered the remains of 
Cheops, and another adjoining those of his 
brother Cephrenes, who succeeded him ; the 
first only having inner galleries, or passages. 
Although much dependence cannot he placed 
upon the fiirtlyr accounts of this ancient writer, 
it seems highly probable that an 100,000*men 
may •have been constantly employed, for 20 
years, in efecting the immense pile, and (hat 
Cheops became detested by the people, who 
were thus taken from mAre useful employments, 
as well as by the bulk of the population, who 
fuimd the taxes demanded of them afipropriated 
to a purpose utterly unproductive of future ad< 
vantage. 

PYRITES, a genus of inflammable suk- 
stances composed of sulphur, which has dis- 
solved or saturated itself with metals. Thus 
there are many kinds of pyrites ; as of gold, 
arsenic, iron, &c. 

^ PYROLIGNEOUS acid, or, as it is some- 
times termed, vinegar of U'ood, is a substance 
likely to become nt great use as an animal an- 
fisceptio. From the low price at which it is 
sold it is adapted for general use ; more par- 
ticularly, us it net only preserves the food Irom 
putrelaction, but also gives to it that snmk^ 
and acid taste peculiar to weJI dried hams .Ynd 
recl-herrings. ludeerl, (he only difierence ic 
using this acid; and drying by turf or wood 
smoke, seems (0 be merely (he mode of opera- 
tion ; for ill both cases this atjd i.s the agent 
employed. In one case, thcftinimal substance 
is acted on during (le d stiliniion of the qgid 
and in the otlieit the already formed acid is ap- 
plied to the substance by immersion. 

I'his ncid, the product of the distillation o.' 
wood, is now well known in Britain ns an 
cle of commerce, amt in its native state is 
liquid of the colour of white wine, possessing a 
strong acid and slightly astringent taste, com- 
bineu with an empyreumntic smell* When 
allowed t# remain in A state of reAt for eight or 
ten da^a, tar of a black colour subsides, and tie 
acid IS then comparatively transparent. To 
purify it further, Jt undergoes (he procAs of 
distillation, by which it is freed^ froni^ a still 
< greater portion of (lie (nr with which it is com* 
billed, oncl is thus rendered still juore trans- 
parent. But tliongli the process of distiflation 
be re|>ented without end, it will never be*freed 
from the voiatde oil with wliiq|| it is combined. 
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arid wliich is the cause of. the etnpyrenma con- 
staotly attending' it. In short, it contiiins the 
same properties for. the preservation of animal 
matters from i|)iitrefaction as smokingr them liy 
\vo4d does, vvhich is practised at present hv the 
mogt barbarous nations, and which has been 
handed down from the remotest ages of an* 

*'^P$HOMETEB. The most celebralea in- 
srriiment for measuring liigl) tenipemfiires is 
that invented by the late 'Mr. Wedgewood^ 
founded on the principle, tiiat clay progres- 
sively coniracte .in its dimensions, as it is pro- 

K essively exposed to higher degrees of heat. 

e formed his white porcelain clay into small 
cylindrical pieces, in a mould, which, when 
they were baked in a dull red heat, just tilted 
into the opening of two brass bars, fixed to a 
brass plate, so as to fonn a tapering space be^ 
tween them. This space is graduated.; and the 
farther the pyrometric clay gauge can enter, the 
greater heat does it indicate.^ The tw'o con- 
verging rules are placed at a distance of 0.5 of 
an inch at the commencement of the scale, and 
of 0.3 at the end. 

PYRtiPHOllUSi By this name is denoted 
an artificial product, which tates fire or - be- 
comes ignited on exposure to the air. Heiire. 
in the German language, it has ^btiini^ the 
name of lutl zunder, or air-tinder. It is pre- 
pared from alum by c^cination, with the addi- 
tion of various inflammable substances. 

Dr. iTrc Ifiis made a very good pyrophoriis 
by simply mixing tliree-parts of hIuiii with one 
of wlieat-flonr, calcining 'them in a common 

i ihial till the bine flame disappeared ; and has 
Lept it in the same phial, well stopped with a 
good cork when cola. 

If this powder be exposed to the ntmosphere, 
the sulphnret atfo-ncts moisture from the. air, 
and generates siifliicient heat to kindle the car- 
bonaceous matter mingled with it. 

PYROTKCHNY, the art of fire, ora .science 
which teaches the management and appliLatiun 
of fire in several o|ierations. But the terni is 
more particularly used to denote the doctrine 
^f artificial fireworks. 

. ^ Oil tin's subject, which would require a dis 
tinct volume, wc can only licre oll'er a brn f 
outline, .at the s.ime time referring the student 
to an able article under this head in the Edic- 
bargh EncyclopiEdia. 

Tbe principal ingredients used in the process 
of artificial firework making, are, — 1 . saltpetre, 
pim-fied for the purpose^ 2. sulphur ; and 3. 
charcoal.^ Gnnpowd*‘r i.s lik^-wise nsec) in the 
composition of fire-works, being first ground. 
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or» os it is technically termed, mealed Cao^ 
phor and guni-benzoin are employed ns iiigre- 
diehts in odoriferous fire-works. The propor- 
tions of tj»e materials differ very nim*h in 
dnferent fire- works, and the utnio.°t care nnd 
precaution ore necessary in the working them 
to a state fit for use. and then in Hue mixing. 
In this work we cannot enter on the subject 
with a siiflicieiit degree of minuteness to teach 
the method of making fre-i^oiks, and we shall 
therefore content ourselves nitli a brief notire 
of the proportions of the rfiaterials in sorim of 
the more common, and more intere.sling articles 
in use. r, y 

The charges for sky-rockets are made of 
saltpetre, f^pr pounds ; brirn.stoue, one pound ; 
and charcoal one pound and a half; or by 
another direction, saltpetre, four pounds; brim- 
stone, one pound and a half ; charcoal, twelve 
ounces j and meal powder, two ounces. These 
proportions vary again according to the size of 
•the rocket ; in rocketar of four ounces, mealed- 
pnwder, saltpetre,b and eharcoul, are used in 
(he proportions of 10 : 2 urid 1 ; but in very 
liii^e rockets the proportions are saltpetre, four; 
mealed'pffwder and sulphur one each. When 
stars are W'aiited, camphor, alcohol, antiinuny, 
,nnd other ingredients are required accor<1i::g as 
Hie stars are to be blue, white In some 

ca.ses gold and siber rain is requlied ; then 
brass-dust, .steel-dust, saw -dust, &c. enter into 
the composition ; hence the varieties may he 
almost indefinite. W^itli respect to colour, 
sulphur gives ^ bine, eampiior' a white nr pale 
colour, saltpetre a clear white yellow, s.\I-* 
ammoniac a green, antimony n ledd.sh, rosin 
a copper colour. 

To the above may be added Nitrate of 
Strontian, the rlVect of which is to produce a 
fine crimson li|>lit of indescribable ricliiK .ss and 
bt-aiitv. See Strontian. 

PVRIjS, the pe/rr /rtr, n gi*n»is of ihe pon- 
tagvnin order, in the ico.sartdria class of plants, 
and ill the nafiiral method ranking under the 
3(itli order pornaceic. The calyx is qnirH|Ui fid ; 
there ure fi\e petals; the fruit is an aj pie, in- 
ferior, qiiinqnelncnlur, and polysperniou.s. To 
this genus Linnoetis has joined the apple and 
quirire Theiq are thirteen species. 

PYTHIAN GAMES, in antiquity, solemn 
games celebrated near Delphi in honour of 
Ajiolio, and ifi remembrance of his having 
killed the serpent Python. 

These were held every two years, about 
the month of Elaphebolion, which answers to 
our February. 
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Q or * 1 , the sixteenth letter of^iir alpha- 
, bet. As a niimeral, it stands for 500 ; 
and frith U dash over it, thus Q, for 500,000. 

as an abbreviature, ^ signifies quantity 
or quantum: tlius, ninong physicians, q. pi. is 
ouautum placet, i, ^as innch as you please of n 
; BM q. s jmntnm siiflficit, t. e. as iniicli 
as is necessary. Q. £. Q. among niathemati- 
datis, is quod erat demonstraDduro, t. e. which 
wtw to be deqronstrated; and Q.E. P. qUod 
enit (ucieDdom,, i, e. which was to be dfone 


Q. D. among grammarians, is quasi dictum, i. f. 
as if it w as said, or, as who should say. In ihe 
nates of the ancients, Q stands for (juintiis oi 
QtiintiiiM: Q. B. V. for quod bene verlai 
Q. S. 8. 8. fur qua* supra scripta stmt : Q. 
for Quintus Mntiiis, or quomodo ; Quitot lot 
Quiiitiiius ; and Qiises. for qutesior. 

QUACK, a medical inipustor, who “for the 
good of the public, and “ by the blessing of 
God,” undertakes with his powders, potions, o. 
balsam, tfi^ enre “all disorders.** Thus, igim 
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rsincu and blasphemy unite in picking the pock- 
ets and ruining the constitution of thousaifds of 
credulous people h: this and other^ countries. 
The pretension to \pfallibility in any*" one medi- 
cine, as a cure for any one disordet, is next to 
ansurd : much more ridiculous is it then to siip- 
pose, that any medicine will remove all kinds 
of cmnpInjnLs. , . 

• Qu ADR ANGLE, in geometry, the 'same 

with a^duadrilateral figure, or one consisting of 
four siaes and fdiir angles. To the class of 
quadrangles belor)g the square, parallelogram, 
trapesium, rlionibiii, and rhomboides. A square 
is ii regular quadrangle ; a irnpesitiiii un irre- 
gular one. * • 

Ql/ADRANS, the quarter or fourth part of 
any thing, particularly the ns, or Bound. 

QUADRANT, denotes a matuematical in- 
stniMieiit, of great service in asfroJnmy, and, 
ei'iHrquf iiHy, in navigation, for takmg the 
iiitltiifits of the sun and sUrs; ns also for 
talving angles in surveying. Those chiefly in 
II .e, are Adams’s, Cole’s, Giintei’s, Ifadley's, 
iSutfcxrs, or Collins’s, the liTirodictical, the sini- 
cal, iSe aslroiioniieal, and thp coiiinion survev- 
ing q i.i'lr.wif. 

Of tkit ^nmmon Quadrant. 

This InAtriiiiieiit, ABC, tig. 1, Plate XLVI.is 
in.id(‘ ol'hiMs*], Or wood, the iinib or arch of 
u hieli BC is divided into 90^, and ea^-li of these 
is liirther divided into as many equal parts as 
the space uill allow, either diagonally or other- 
, \vise. 'Po one of the railii AC, are fitted two 
ni<)\eii!tle sights ; and to the centre is sometimes 
also anneMMi a l:ib< I, or ninvealile index, AD, 
bearing two oIImt sii'lifs ; bat, instead of these 
l-iNt sights, there is sonietiiiies fu/pd a telesco|>e. 
Msa Ironi t!ic ceiitie hangs a tliread with u 
plusirsiet; and o*i tiie nndfr side or f.ice of the 
iisfrnaientan' fittoil a hall and soi-Lcf, li}'^ means 
oi whieli it :ii .v be put into an\ ])Osi(iuii. 'Plie 
gi iier si use of ii U for t. iking angles in a veiticnl 
plane, roiiipndiendinl niuh'r ligiit lines going 
i’ro.'ii die eenlre .ifl'ie iristiinieid, f)i-c of which 
is liori/oiital, and the oliier is diiected to .some 
\Isible point. But hc^idc« the parts above dc- 
s-eriited, there is o!t«‘ri added on the fare, near 
till' reiitn-, a kind of ronij>ar||i)enl BP, called 
iiipiidrat, or geometrical .sqinre. which is a 
kind of separate iiistninienf, and is iiarficnl.irly 
iisefi.l in altimetry and longiriiMry, or rno isuritig 
iieights and distances. 

()f Colt's Quadrant. 

This is a very u-seful instrument, invented by 
Mr. Benjamin Cole. It consists of .six paits, 
viz. the staff AB, fij^ 3. the qiindranta! nrcli 
DT3; three vanes A, B, C; and their vernier 
F(J. Tha staff' is a bar of wood about two feet 
long, an inch and- a quarter broad, find of a 
siillicienl thickness to prevent it from bending^ 
or warping. The quadrantal arch is also of 
wood, and is divided into degrees and third 
parts of degrees, to a radius of rihniit nine 
inches ; and to its extremities are fitted two 
rndiK which meet in the centre of the quadrant 
by a pin, about wliicli it easily moves. The 
Kiglit-vuiie A is a thin piece of brass, near <wo 
inches in height and one broad, set per()endiru- 
larly on the end of tliec^aff* A, by means of two 
screws pnssiiij; through its fopt In the middle 
of this Mine is drilled a siiinll ii«!e, through 


which the coincidence or meetipi of the horissop 
and solar spot'is to he viewed. ^The borizontat 
vane B is about an inch broad, and two iochei 
ancl a half high, having a slit cut through it of 
near au incii long^ and a ^quarter of an inch 
broad ; this vane is fixed m the centre-pfh of 
the instrument, in a perpendicular pasitioif^ by 
mean.vof two Kcrew's passing throngh its foot, by 
which its position with respect to the sight-Vane 
is always the same, their a^le of inclination 
being, equal to -45 degrees. Tne shade- vane C 
is composed of two brass plates. The one 
which serves as an arm, ig about 4 J inches long, 
and I of an mch broad ; being pinned at one end 
to the upper limb of the quadrant by a screw, 
about which it has a small motion ; the other 
end lies in the arch, and the lower edgie of the 
armds directed to the 'middle of the centre-pin. 
The other plate, w hich is properly the vane, is 
•about two inches long, being fixed perpendicu- 
larly to the other plate, at about half an inch 
distance from that end next the arch; Hiis vane 
may be used either by its shade, or by the solar 
spot cast by a convr-x lens placed in it. And 
becanse the wood- work is olten subject to warp 
or twist, therefore tlii.s\ane may be rectified by 
menus of a fljgrew, so that the warping of ‘the 
instrument may occasion no error in the obser- 
•vaiion, which is performed in the following 
manner: sA the line G on the vernier against 
a degree of the upper limb of the quadrant, 
and turn the .screw 9n the backside of the 
limb forward or backward, (ill (he hole in the 
sight-vane, tlie centre of the glass, and the 
sunk spot in the horizon-vane, lie ip a right 
line. 

Of Collin's or Sutton's Quadrant. 

From an inspection of the figure, it will be 
.seen that this quadrant, fig.3, is a stereographic 
projection of one quarter of the sphere between 
the tropics, upon the plane of the ecliptic, the 
eye being in its north nole^ and fitted to the 
l.'ilitiiflc of London. Tlie lines running from 
right to left, are parallels of altitude : and those 
crossing them are azimuths. The smiller of 
the two circles bounding the projection, is one 
quarter of the tropic of Capricorn ; and life 
gre.ater is a quarter of the tropic of Cancer. 
The two ecliptics are drawn from a point on tlie^ 
left edge of tlie quadrant, with the clianieters of * 
the signs upon them ; and (he two horizons are 
diawn fiomtlie same point. The limb is divided 
both in (legrce.s and time ; pnff by having the 
sun’s altitude, the l|piir of the day may here he 
found to a iniiNite. ^flie quadrantal archiAnext. 
the centre contain the calendar of months; and 
under tlieni, in another arch, is the son’s decli- 
nation On the projection are placed several 
of the most remarkable fixed stars between the 
tropics ; and the next below the projection are 
the quadrant and line of shadows 

Of Gunhr's Quadrant. 

This quadrant is reprp^nted at fig. 4, and 
is BO called from its inventor, Edmund Gunter. 
Besides the apparatus of other qnadra'ath, this 
has n stereograpliic projection of the sphere on 
the plane of the equinoctial ; and also a calen- 
der of the months, next to the divisions of the « 
limb ; by wliicli, besides tlie common purjio.sc.s 
of other qundrunis, 'severaj uaeftiV nuesffoiis in 
astrono'my, are easily rasolved. To fr.i*! 

(he sun’s meridian ullilude ior any given day 
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.tersely the day of the year answerinfir 

. .ly given meridian altitude. Lay Uie thread 
.o the day of tlie month in the scale next the 
limb ; then the degree it cuts in the limb is the 
8im'i*meridian altitnde. And contrariwise, the 
threiid being set to the meridian altitude, it 
shows thd day of the month. 

Of Hadi'ey*s Quadrant, 

Fig. 5 exhibits this instrument as it is usually 
constructed. It is properly an octant, and is 
by far the most complete instrument of the kind 
ever invented : its utility and correctness have 
obtained for it the name of ‘‘ porictbte obser^ 
vatory^ The following are its principal parts : 
B C, the arc of 45^ ; A D, tlie index, moving 
on a pivot, under the centre of the index-gftass, 
E ; which glass is in the exact direction of the 
iniWx, and stands at right angles upon it* 
F, the fore horizon-glass, which receives the 
redectiun from the index-glass. G, the back 
horizon-glass. The former stands parallel with 
the leg, A C ; the latter at right angles to it 
K is a pivot, on which three, dark glasses, or 
screens move, so that an>' one, or more, may 
be (placed between* the inilcx-j^ass ciml the 
horizon-glass, to diminish tJie lustre of the re- 
flected planet H and 1, the vaneg, or .sights; 
The arc, B C, is called the limb, or qnadraiital 
arc ; what is beyond 0,, is tlie arc of excess : 
the residue of the arc usually is graduated up 
tts tar as 100^. 

A^large portion of the lower part of the index 
is open,^ so as to show the gradations on the 
nrc : the lower edge is chamfered, that it may 
come close down to them, and is there divided 
into smaller portions : this scale is called the 
nonius, and snows the smaller divisions in a 
more correct and obvious manner than conld 
be done by the qiiadrantal arc, on which each 
degree is subdivided into 'no more than three 
equal parts, of 20' each. Now the nonius, 
being divided into 21 equal parts, shows at 
what iKirtrons of the arc the index cuts the 
division of 20 minutes; therefore it shows 
^very minute. 

TAe Use of Hadley's Quadrant, 

For the Fore-OWmi/iow.— Bring the index 
close to Che bottom, so that the middle uf 
the Veriiier*s scale, or nonius, stand against 
0 degrees. Hold the plane of the instrument 
vertical, with the arch •downwards; look 
through the right-hand h^e in the vane, and 
direct the sight through the transiiarcnt part 
of the liorizon-glass, to observe the horiTOn. 
If the horizon-line, seen both in Che quick- 
silvered part, and through the transpa rent part, 
shouhl coincide, or make one straight line, 
them is the glass adjusted : but if one of the 
horizon-lines should stand above the other, 
slacken the screw in the middle of the lever, 
iiackwards or forwards, as there may be 
occasion, nntil tlie lines coincide: fasten the 
screv^in the middle of the lever, and all is 
ready for use. * 

To take the sun's allUude, — Fix the screens 
above the horizoui^grass, using either or both 
of them, according to the strength of the sun’s 
ray If, ‘ hy turning one or both the frames of 
ttiose* glasses close 'against the plane or face of 
the iostrument f^then your face being turned 
towards the sun. hold the quadrant. by the 


braces, or hy either radius, as is found most 
conyenient, so as to be in a vertical position, 
with* the arch dowmwards. Put the eye close 
Co the rigli^-hand hole iu the vane, look at 
the horizon through the transparent part of the 
horizon-glass, at the same time sliding the 
index with the left hand, until the image of 
the sun, seen in the quicksilvered part, fiUls in 
with the edge of the horizon, taking either the 
upper or the under edge of the solar image. 
Swing vour body gently from side to side ; and 
when the edge of the sun is observed not to cut, 
hut to touch the horizon-line, like a tangent, 
the observi Cion ' is made. Then will the de- 
grees on the arch, reckoning from the end next 
yoiir body, gwe the altitude of that edge of (he 
sun which was brought to the horizon. If the 
lower edge was observed, then sixteen mi- 
nutes, added to the said degrees, rives the 
altitude of the sun’s centre ; but if the upper 
edge was used, the sixteen minutes must be 
subtracted. 

To take the altitude qf a stor.— Look di- 
rectly up at the star, through the vane, and 
transparent part of (he glass ; the index being 
close to the button: then will tlie image of 
the star, by refraction, be seen iu the silvered • 
party right against Die starHieen through the 
other part. Move the index forward, and, as 
the image descends, let the quadrant descend 
also, to keep it in the silvered part, till it 
comes down in a line with the horizon, seen 
through Die transparent part, and Die observa- 
tion is made. . 

To make an artificiai horizon . — Often when 
the atmospheiti is clear above, the horizon is 
so laden with vapours, as to prevent an ob- 
servation beinp^ taken. In such case, an arti- 
ficial horizon is to be made thus: fill into any 
vessel, having a diameter of about three inches, 
and about half an inch deep, from one to two 
pounds of quicksilver, on which lay a metal 
speculum, or a piece of plain glass, whose 
diameter may bo about one-Diird of an inch 
less than that of the surface of quicksilver : in 
this the image of the sun may be seen dis- 
tinctly. Sling Die vessel, so (hat it may remain 
level, and take an observation with a stained 
glass, which wj|l subdue the great brilliancy 
of the reflecDon. The observation Dius taken, 
will be as corn ct as if tdkeu by means of (lie 
nataral horizon. * 

Quadrant of altitude, is a thin piece of 
metal, in general applied to the globe, and 
marked with the degrees, from 0 to 90^ : when 
laid upon the inerklian of any place, it shows 
its latitude, or distance from the equator. 

Quadrant of a circle, or (he fourth pait 
of its circumference, is contained under two 
radii standing at right angles. The quadrant 
contains ninety degiees, and is the parent of 
various* lines of Die graatest utility in many 
bnmclies of the mathematics, such as the lines 
of chords, of sines, of latitude, &c. 

QUADRAT, a 'matoematical instnimeut, 
called also a geometrical scpiare, and line 
of shadows: it is freoiiently an additional 
member on tne face of the common quadrant, 
as alsQ on Diose of Gunter’s and Sutton'n 
quadrant. 

Quadrat, in printing, a piece of metal cast 
to fill up the spaces bhiweeo the worijs, at the 
close of paragraphs, and ot^r open places, i'ha 
quadrats ale of diflereiit sizes, as in quadrats 
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D quadrats, See. which are, respectively, of the 
dimensions of these letters. ' 

QUADRATIC equation, in algebra, ihijt 
wherein the unknown equality iiyof two di- 
mensions, or raised to the second power. 
See Aloemi a. 

QUADRATURE, in geometry, denotes the 
• suuaifng, or reducing a figure to a square. 
Thus, the finding of a square, which shall 
contain just as mjich surface, or area; as a 
circle, an ellipsis, a triangle. See. is the qua- 
drature of a circle, 'ellipsis, Stc. 

Quadrature, in astronomy, that aspect of 
(he moon when she is 90^ thstan# from the 
sun ; or when she is in a middle point of her 
orbit, between the points of conjunction and 
opposition, namely, in the first and third 
quarters. t 

QuADRATURR-/t»ss, are two lines placed 
on Gunter’s sector : they are marked with Q, 
and A, 6, 7, 8, 9, 10: of which (^signifies the 
side of the square, and the other figures the 
side of the polygons of 69 6, 7, &c. sides. 
»S, on the same instrument, stands for the semi- 
diameter of a circle, and 90 for a line equal 
to 90° in circumference. 

QUADRILATERAL, in geometry, a figure 
whose perimeter bonsists of four right lines,* 
making foifi* angles ; whence it is also called i 
quadrangnlar figure. The quadrilateral figures 
are either h parallelogram, trapezium, rectan- 
gle, square rhombus, or rhomboides. 

QUADRILLE, a game at cards, sometimes 
, called ombre bv four; which rhieflv differs 
from ombre bv three, in bein^ played by tour 
persons ; and m\ ing all the forty cards dealt 
out, to each person at ten each. 

QUAKERS, a religious sect who appeared 
in England ubon( the year 1630. The origin 
will be best given in their own words » “ The 
beginning of the seventeentli century is known 
to have been a time of great dissension in 
England, respecting religion ; many pious per- 
sons having been dissatisfied with the settle- 
ment of the church of England in the reign of 
queen Elizabeth. Various societies of dissen- 
ters had accordingly arisen ; soma of whom 
evinced their sincerity by grievous sufferings 
under the intolerance of those who governed 
church affairs. Rut these societies, notwith- 
standing their honetit zeal, speriUHl to have 
stopped short in their progress towards a 
complete reformation; and, degenerating into 
forninlity, to have lost their must enlightened 
members, and still to lament the want of some- 
thing more instructive and consolatory to tlie 
soul, than the most rigorous of tlieir orninances 
h^ ever produced. Tims, dissatisfied and 
disconsolate, they were ready to follow any 
teacher, who seemed to be able to direct them 
to that light of peace of which they %lt the 
need. Many in succession enj^aged their at- 
tention ; nntil finding the insiifliciency of them 
all, they withdrew from the community of 
every visible churcif, and dwelt retired, and 
attentive to the inward state of their own 
minds.’^ 

The quakers have placea of worship, where 
they regularly assemble on the sabbath, though 
sometimes without vocal prayer, or any religious 
or practical exhortation. • They reject water- 
baptism and the Lord’s supper, have no distinct 
oruer of ministers, and are firm advf|cate8 for 
the Arminian system of doctrine. Their internal 


government is much admired (ctfaeir own poor 
are supported without parochial aid, and Uieir 
industry and sobriety are deserving of imitation. 
They abo reprobate the destructive practice of 
war, the infamous traffic of slaves, and prffiess 
their abhorrence of religions persecuypn. *Re- 
fiising to pay tithes, they suffer the Icm of their 
goods and of their liberty, rattier than comply 
with the demand, and their losses are emphati- 
cally termed by them stfferings. As the qua - 
kers cannot be made to take^ an oath in a court 
of justice^ their affirmation is permitted in all 
civil, but not in criminal cases. Towards the 
close of the 16th century, the respectable Wil- 
liam Penn, who founded Pennsylvania, intro- 
duced and established a targe and flonrishing 
coloqy of them in America, where they are now 
very numerous. 

. QUALFIT, is defined by Mr. Locke, to 
be tile power in a subject of producing ady 
idea in the mind : thus a snow-ball having the 
power' to produce in us the ideas of white, 
cold, and round, these powers, as they are in 
the snow-ball, he calls qualities^ and as they 
are sensations, or perceptions, in onr under- 
staiidings, he ^alls ideas. 

QUANTlTi, any thing capable of «8ti- 
qiutioo, or mensuration ; or whira, being com- 
pared with smother thing of the same kind, 
may be said to be greater or less than it, equal 
or unequal to it. * 

Quantity, in grammar, an affection of a 
syllable, whereby its measuy, or the time 
wherein it is pronounced, itrascertaiDed : 01 
that which determines the syllable to be long 
or short 

QUANTUM, valebant, in like manner is 
where goods and wares sold are delivered by 
a tradesman at no certain price, or to be paid 
for them as much os they are worth in general ; 
and the plaintiff is to aver them to he worth 
so much. 

QUARANTINE, a trial which ships un- 
dergo when suspected of havinir on board 
^rsons infested with a pestilential disease. 
Physicians are occasionally consulted on this 
subject by governDient, who regulate this iin-* 
pleasant restriction on the commerce of the 
country by their judgment, as to the period 
oT time within which tlie effects of Imy in- 
fection received by any individnnl on board, 
would be shown. The usual unarantine is fortv 
days. This may be ordered flie king, with 
the advice of the priJy-coanciT, at such times, 
and under siieh sigulations, as he judges, fro- 
per. Ships ordered ou quarantine must repair 
to the place appointed, and must continue 
tliere during the time prescribed, without 
having any intercourse with the shore, except 
for necessary provisions, which are conveyed 
with every possible precaution. When the 
time is expired, and the goods opened and 
exposed to the air as directed, if there be no 
appearance of infection they are admitted to 
port. Ships infected with the pestilence mns* • 
proceed to St. Helen’s Pool in the jfcilly 
islands, and give notice of their situation to 
the Custom-house officers, and wait till the 
king’s pleasure be known. 

QUARRy, a place under ground, oot^of 
which are got marble, free-stone, slate, Vme 
stone, or other matters propei tor buildings. 

. QUARITIR, tlie fourth part of any thing, 
the fractional expression for which is Quar- 
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ter, in weijclttn, is prenerully nsed for the fourth 
part of a hundred weight avoirdupois, or SSibs. 

Used as the name of a dry measure quarter 
is the fourth part of u ton in weightier eight 
biis?l«ls. 

QuAiiT£R, in heraldry , is applied tothe parU 
or membcli^B of the first division of a coat that is 
quartered or divided into four quarters. 

Quarter of a ptdiU^ in navigation, i.s the 
fourth part of the distance between two cardinal 
points, which is 2^ 4S'. 

Quarter of n ship, is tluit part of a ship's 
hold winch lies between the steerage-room and 
Che trniisoiii. 

QuARTEU-;nff.v/er.f, or quarteers, in a ship 
of war, are officers whose business it is to riiui- 
mage, stow, and trim, the ship in the liol^d; to 
tvvcrli’ok the steward in his delivery of victuals 
to the cook, and in pumping or drawing oii| 
beer, or tlie like. They are also to keep their 
watch duly, in conning the ship, or any other 
ilnty. 

QUAUTKIUNG, in gunnery, is when a piece 
of ordnance is so traversed that it wilt shoot on 
the s.iiiie line or on the same point of the com- 
pass as llie ship's quarter bears. 

QUAUTKRS, a name given*^at sea to the 
SH\i>r<d stations where the otficers and crew qf 
•I ship of war arc posted in action#- 

Qli Alt rUFl spAsious. See Sessions. 

QUA ItTZ. a niin.^rAl of t!;e Hint genus, which 
iv divided into five s:i!j-S|ieci(.s : viz. the aine- 
t!ie ruck-cryst.d, iniik quartz, common 
quart.? ^nd prase. 

QUASSIA, a gcntis of the rnunagynia order, 
i:i the di-cK:dria class of plants, and in the 
n:i(nr.d loeiliod ranking inid.'i the 1 Idi order 
gnr'nailcs. The calyx is penfapliv lions ; there 
are^ five petals ; tiie nectaniim is pentuplivlluns ; 
there are from two to live seed-cases, standing 
asunder, and inonosprrmous. There are three 
species, (he ainaru, siinuriilvj, and exctlsa. 

This tree is so named from Qiiaio, a negro 
slave, who first discovered the nature of its 
wooil. Besides its vise in medicine, qiius-<iu is 
often nsed by brewers to commiinicrite a bitter 
^ivste to tlip beer, instead of hops. 

Ql'EEN, a woinsn who holds a now a 
singly. The titl^' of qncni is also given !iy 
vvnv n^rniirtf sy to her that i:) rnarrit'd to a kin,' , 
whr» i.s caliciJ by way of distinction queen- 
consort. 

A qiieeii-'*<fli.q^rt is inferior to the king, and 
is really his subject, tl||mgh. as (he king's 
wil*, she has several prerogaMvea aliove otlier 
women. 

QUEBCUS, the onl free, a genus of the 
p(»!vandr:a ordrr, iiv- the monnecia class of 
plants, and in the natiii':il iivjthod ranking under 
the both order, amentieea*. 'I'he culy* is 
neeily qii;iK|uelid ; there is no corolla : the st«- 
.niua are from five to ten in nninber. The fe- 
:nale calyx is monopliyllon.s, vcr> entire, and 
.<ic.'d)rous. Tiiere is no corndln ; the stales 
are from, two to five ; aiid tiiere is an ovalv; 
vieeii. ^ 

'live Engli.sh oak claims precedence as a 
■brn' er-tiee, for its prodigious height and bulk, 
and stqverior woijli of iti wood. The oak is 
reuarkable for its slowness of growtli, bulk, 
and t longevity. It has been remarked that (le* 
.nmk has at(a|p<d la the size only of fourteen 
.it-'hrs in diuiiii b r, and .some In twirdy, in the 

L-j/.ii'** Ilf fiiiir St <•! I ; r.irK. 


QUICK, or QUICKSET hedge, among gar- 
deners, denotes all live hedges, of whatsoever 
sort of plants they are composed, to distinguish 
them from dead hedges but in a more strict 
.sense of tne word, it is restrained to those 
planted with the hawthorn, or' emtagos oxya 
canthn, under which name these young plants, 
or sets, are sold by the nursery-gardenersi who , 
raise them for sale. 

QUICKSILVER. See Mercury. 

QUILLS, are the large feathers taken out of 
the end of the wings of gee^e, ostriches, crows, 
&c. Tliey are denominated from the order in 
which the^iare foced in the wing ; the second and 
third quills being the best for writing, as they 
have tile largest and roumlest barrels. Crow 
quills are chiefly used for drawing. 

QUILLING, a method of sewing two pieces 
of silk, linen, or stuff, on each.other, with wool 
or cotton betw'een them ; by working them all 
over in the form of chequer or diamond work, 
or in flowers. 

QUINCE. SeePTHUS. 

QUINCUNX, in Roman antiquity, denotes 
any thing that consists of five-twelfth parts of 
aiinther, but particularly of the ns. 

QUIN DECAGON, in geometry, a phin- 
•fig lire with fifteen sides ana 15 angles, which, 
if the sides are all equal, is termed a , regular 
quindecagon, and irregular when otherwise. 

The side of a regular quindecagon inscribed 
in a (‘ircle is equal iu powc r to the half-difl'ereuce 
between the side of tlie equilateral triangle, 
and the side of the pentagon inscribed in the^ 
same circle ; also the dill'erence of the perpen- 
diculars let fall on both sides, taken together. 

QUIBE of paper, n quantity of 24 or 25 
sheets. 

QUITAM, in law, is.\v|iere an action is 
hronght, or an information exliihited, against n 
person, on a penal statute, at (he suit of the 
king and the party or informer, when (he penoify 
for breach of the statute is directed to be divided 
between them ; in that ca.se, (he informer prose- 
cutes ns well for the king as himself. 

QUlT'c/mM, in law, signifies a release of 
any action •(hat one person has against another 
It signifies also a quitting a claim or title to 
lands, &c. 

Ql'IT re/i^ in law. a small rent that is pay- 
able by the tenants of nio.st manors, whereby 
the tenant gnetl quit and free from all other 
services. Anciently this payment was called 
white' rent, on account that it was paid in silver 
coin, and to distingui.sh it from rent corn. 

QUOIN, or fV> 2 w, on board a ship, a wedga 
fastened on the deck, close to the breech of the 
carriage of a gun to keep it firm up to the ship's 
side. 

QUOITS, a kind of exercise ot game known 
ahion&the ancients. under the name discus. 

QL^ MINUS, is a writ which issues out of 
the court of exchequer to the king’s fanner or 
debtor, for debt, trespass, &c. Though tliis 
writ xviis formerly granted only to (he king’a 
IcnaiitH or debtor.^, the practice now is become 
general for the plaintifl to siiimise, that by the 
wmng the defendant does hiiii,^ he is (lie less 
able to sotisfy liis ^ebt to the king, by wh'ch 
meon.s jurisdiction is given to4he court of ex- 
< Iieqner to determine the. cause. This writ ia 
to take (he body of (he defendant in like man- 
ner as I'lq capias in the common pleas, and fiie 
V. rit of hit ilat in (lie king’s bench. 
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^ QUO WARRANTO, in law, a writ which 
lies against a person or corporation that usurps 
any franchise or liberty against the king ; as to 
have a fair, markht, or the like# in oraer to 
oblige the usurper to shew by what right and 
title he holds or cjaiins such franchise. This 
writ also lies for mis-uscr or non-user of privi- 


leges granted. The attopeT-geneni may ex • 
hibit a qno-warranto in the cAwn office aininst 
any particular persons, or bodies politic or 
coiporate, who use any franchise or privilere 
without having a legal grant or prescriptiof tor 
the same ; and a judgment obtained ppoo^t is 
final, as being a writ of right. 


R. 


the seventeenth letter of onr niphabet. 
In the notes of the nneientd, R. or RO. 
signities Roma ; R. C. Romana civitas ; R. G. G. 
rei ^rendte causa ; R. F. E. 1). nvte Ihctiim 
et dictum ; R. G. P. regis filins ; R. P. rrs piih- 
lica, or Romani principes ; and K. R. R. R F. F. 
res Romana met ferrn, fume, flamina. 

^ Used ns a numeral, R. anciently stood for 
eighty, and with a dash twer it, thus lU for 
80,000; but the Greek r, or signified 1 00. 

RABBETING, in carpentry, the planing or 
cutting of channels or grooves in hoards. In 
ship.corpentry, it, signifies the lel(ing-in of the 
planks of the ship'into the keel ; which, in th« 
rake and run of a ship, is hoiiowed away, thA 
the planks may join the closer. 

RABBIT. See Lepus. 

RACHITIS. See Mkdicinb. 

RACK, an infernal engine of torture, fnr- 
• niulied with pullies and chords; &e. for extorting 
confession from rrirninnls. This instrument is 
happily banished from almost every civilized 
state ^:if the world. The trial liy the rack was 
never known to the law of England. 

RADICAL, .That which is considered as 
constituting the distinguishing pait of an acid, 
by its union with the acidilying principle, or 
oxvgeii, which is common to all acids. Thus, 
siifpliiir is the ruilicul of the sul[)huric and snl- 
phiiioiis acids. It is sometimes railed the base 
of the acid, but base is a ti'rin of mure extensive 
applic.'ition. 

RADIAL CURVES, nre curves of the spiral 
kind, whose ordinates, if they may be so called, 
all terminate in the centre ol the including cir- 
cle, appearing like radii of that circle, whence 
the name. , 

RADIUS, in geometry, (he semidiaincter of 
a circl*^, or n right line drawn from the centre 
to the circniiiference. See Circle, and 
Geometry. 

RADIUS. Sec Anatomy. 

RA F'J\ a sort of iloat, formed by an assem- 
Mage of various planks or pieces of timber 
tasteiied together side by side, so os to be con- 
veyed more commodioiisly to any short distance 
in a harbour or road than if they wege sepa- 
rate. 

R A FTERS, in building, are pieces of timber, 
which standing by pairs on the raising piece, 
meet in iin angle A the top, and form tlie roof 
of a building. 

R A G \ V ORT. See Senecis. 

RA(?G, rowky, a genus of stones belonging 
to the siliceous cluss. It is of a dusky or dark- 
grey colour, with many small shining crystals, 
having a granular texture, and acquiring an 
ochry crust by exposure to the air. 

railway, n species of road qr mrringe- 
Wiiy. ill which llie (rack of the carriage-wheels 


being laid with bars, or rails, of wood, stone, 
or metal, the carriage is more easily drawn 
along (his smooth surface than over an ordinary 
road. On some rail-ways in England, the 
•waggons are (|rawn hy means of a steam engine 
working in a waggon by itself, the wheels of 
which are driven by the engine, and acting on 
a rack laid along the road, impel forward both 
the engine and the attached waggons : in some 
instances the wheels of the waggon operate by 
mere friction, and require not the aid of the 
rack -work. The engines used for this purpose 
Bi*e of the hij^i pressure kind^ which require no 
poiidensing apparatus. This application of 
steam, hovwver, 'has not yet arrived at such 
perfection as to obtain general ado| tion ; and 
the present unprecedented mania for raiUways 
over the country, to supersede the excellent 
inland navigation whidi has done so much for 
our commerce, is likely to terminate as all such 
dreams have hitherto done, viz. in tne disap- 
pointment and loss of many for the enriching of 
a tew, 

RAIN. Mr. Luke Howard, who may be 
considered as onr most accurate srientiflc 
meteorologist, is inclined to think, that rain is 
ill nliiinst every instance the result of tlie elec- 
trical action of clouds upon each other. This 
idea is continued by observations made in 
various ways, upon the electrical state of clouds 
and rain ; and it is very probable that a thunder- 
storm is only a more sudden and sensible dis- 
play of tliose energies, which, according to the 
order observable in the creation in other res- 
pects, ouglit to be incessantly and silently 
operating for more general and beneficial pur- 
poses. Sec Meteorology. 

RAINBOW. SseOmes. 

RAISlNG'/yiVces, in arthi^i^re, are pieces 
tliat lie under the brains, anil over the posts or 
pancheoDS. • * 

RAISINS, grapes prepared by sulfering them 
to remain on the vine till they are perfectly 
ripe, and tlieu drying them in the sun, or by the 
beat of an oven. The ditference between 
raisins dried in the sun, and those dried in 
ovens, is very obvious : the former are sweet 
and pleasant: but the latter have a latent 
acidity with (lie sweetness, that renders Uiem 
much less agreeable. 

HAKE of a skm, is all that part of her hull 
which hangs over both ends of her keel.^ Iliat 
which is before is called the fore-rake, or rake- 
forward ; and that part w||ich is at llte setting 
on of the stern-post, is called the rake-aft or 
afterwnrd. 

HALLUS, the rail, in ornithoWy, aj^mia 
belonging to (he order of grallw. The beak is 
thickest at the base, cumpressed, equal, acute, 
and soniewiiat slurp on the back near the * 
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point; the nostril^ara oval ; the feet have four hnsinesa is to walk, through his charge to dri^e 
toes, without any web ; and the body is com- bacV the deer out of the purlieus, &c. and to 
pressed. Mr. Lathnni, in iiis Index Orui- present all trespasses within his jurisdiction at 
thologicus, enumerates $4 species, besides some the next tbrrst-court. 

varieties. Tliey are chiefly distingiiiNlied by RANOEIS, in a ship, two pieces of timber 
their colour. ** These birds (says Biiffoii) con- that go across from side to side ; the one on the 
stitute a large family, and tlieir habits are dif- forecastle, a little abaft the fore mast ; and the 
terent fconi those of the other shore-birds which other in the bhak-head, before the wbuldings of 
reside on sands and gravel. The rails, on the tlie bowsprit 

contrary, inhabit only the slimy margins of RANK, in war, is a row 'of soldiers placed 
pools and rivers, especially low grounds covered side by side. 

with flags and other large marsh-plants. Rank, the order or rank assigned a person 

HA M, in zoology, t|ie male of the sheep kind, suitable to his quality or merit 
See Ovis. _ RANUUCUMJS, crowfoot, a genus of tlie 

Ram, in antiquity, a military engine polygamia order in the ‘polyandria class of 

used to batter and beat down the walls of plants, and ih the natural method ranking under 
])l:ices besieged. , tiie 26th order, inultisiliqine. There are 59 

RAMPANT. ^ See Hrvaldry. different s(.>eries of this genus ; six or eight of 

RAMPART, in fortifleation, is an elevation* which claim general esteem as flowery plants 
of earth, ronnd a place capable of resisting the for ornamenting the gardens, 
cannon of an enem]^ and formed into bastions, RAPE, in law, is where A man has carnal 
curtains, &c. See Fortiptcation. knowledge of a woman by forcfii, and against 

. RAMPHASTOS, in ornithology, a genus her will ; by 18 Elbs. c. 7,'if any nerson shall 
belbnging to the order of picae. The bill is unlawfuliv and carnally know ana abuse any 
\ ery large, and serrated ouhvardly. The nos- woman-child under the age of ten years, 
trih are situated behind the basqof the beak ; whether with her consent or against it, he shall 
an<l *fn most of the species the feet are toed, be punished as for a rape.^ And it is not a 
and placed twQ. forwards and two backwards^ Aitficient excuse in the ravisher tojprove tliat 
'rhe tongue is long, narrow, and llba^ercd on slle is a common strumpet ; for she is still under 
the edges. Mr. Latham enumerates iF^ditVerent the protection of the luw', and may not be 
s|)ecies, of which the (bucana are the most re- forced. Nor is the oflence of a rape mitigated 
markable. ^ by shewing that tlie woman at last yielded to 

RANA, a geffes of amphibia of the tlie violence, if such her consent was forced 
order raptiles ; the generic character is, body by fear of denth or duress ; nor is it any excuse • 
four-footed, without tail, and naked, or without tliat she consented after the fact 
anv integument but (he skin. RAPR is also a name given to a division of 

This genus may be divided into three sec- a county, and soiiu’times means the same as a 
tion's, viz. 1. Frogs, commonly so called, or hniidrerl, and at other times signifies a division 
raiix, with light active bodies, and which leap consisting of‘se\erRl liiihdredsi 
when disturbed, 2. Sleuder-limbcd frogs, hylse, UAPIIANUS, ruf//*//, a genus of the sili- 
ralamitae, or ranee arborev, viz. such as have quosa order, in tlie tetradynarnia class of rlanta, 
liglit bodies, very slender limbs, and toes ter- and in the natural method ranking under the 
initiating in flat, circularly expanded, tips, en- 39th order, siliqiiosw. The calyx is close : 
aiding Uie animals to adhere at pleasure to the the siliipia turo.se, or swelling out in knots, sub- 
surface even of the smoothest bodies. Several articulated, and round, 'rhere are two mel- 
of this division generally reside on trees, od- lileroiis glandules between the shorter stamina 
Rerjng by their toes to the lower surfaces of the and the pistil, and two hetvveeii the longer sta- 
leaves and branches. 3. I'oads, bnfones, or mina ana the' calv x. Tlici-e are six species ; 
Mich as hav# large heavy bt>dies, short thi< k the sativus, or common gardcii-radis)i is best 
limbs, and which rather crawl than leap when known, and of this there are several varieties, 
disturbed. RAREFACTION, in physics, (he art 

RANCIDn^y. The change which oils uu whereby a body is brought to possess more 
dergo by exposure* to* the air. room, or appear under a larger bulk, without 

T|fe rancidity of oils improbably an ellect the arceitsion of any new matter, 
analogous to the oxidation ofl metals. It es- RASH, in medii me, an eruption upon the 
se-ntinlly depends on the combinktiori of oxygen skin, thrown out in levers or surfeits, 
with the extractive principle^ which is naturally RAT. Si^e Mus. 

united with the oily principle. This inference RATAFIA, a spirituous liquor, prepar^ 
is proved by attending to tW processes nsed to from the kernels, See. of several kinds of fruit, 
counteract or prevent the rancidity of oils. particularly of clir iries and apricots. Ralitia 
RANDOM sAot, in gunnery, is a shot made of cherves is prepared by bniising the cherries 
when the muzzle of a gun is raised above the and putting them into u vessel wherein brandy 
horizontal line, and is not designed to shoot has uet^n long kept ; then adding to them the 
directly, or point blank. The utmost random kernels of cherries, with strawberries, sugar 
of any piece is about ten times as far ns the cinnamon, white pepper, niifmegs, cloves ; and 
l)iillelS.vi|l go point blank, '(he bullet will go to twenty ponnus of cherries, ten quarts of 
fiiithesf when tlie piece is mounted to about brandy. Tne vessel is leR open ten or twelve 
forty-flve degrees^kove the level range. days, and then stopped close for. two months 

RANGE, in jpinnery, the path of a bullet, before it is tapped, 
or i|ie line it describes from the mouth of the HATCH, in clock-work, a sort of wheel 
piecMo the point where it lodges. having twelve fangs, « which serve to lift up 

RANGER, sworn oflicer of a forest, ap- the detents every hour, and make the lock 
liomted by the kingV letters-patent, whose strike 
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RATCHETS, in a watcli, arc the small teeth 
at tlie bottom of the fusee or barrel, which sti^ps 
it in winding up. 

RATES, in the n&vy, the ordersesr classes 
into which the ships of war are divided, ac- 
cording to their foire and magnitude. The 
regulation which limits the rates of men of 
e war Uf the smallest number po<)sible, seems to 
have been dictated by considerations of po- 
litical economy, or of the simplicity of 
the service in the, royal dock>yards. The 
Bi'itisli fleet ia accordingly distributed into six 
rates, exclu.-iiive of the inferior vessels that 
Usually attend on naval armaments : ^s sloops 
of war, armed-ships, bomb-ketches, fire-ships, 
aud cutters, or schooners commanded by lieu- 
tenants. 

RATIO, in arithmetic and geonaetry ; is 
that relation of homogeneous things which de- 
termines the quantity of one from the quan- 
tity of another, without the intervention of a 
• third. 

^ RATION, in the army, a portion of ammu- 
nition, bread, drink, and forage, distributed to 
each soldier in the army, for his daily subsis- 
tence, &c. The horse have rations of hay and 
oats when they cannot go out to forage. The 
rations of oread are regulated by weight. The* 
ordinary ratton of a foot soldier is a pound and* 
a half of bread per day. The officers* have se- 
veral rations, according to their quality and 
the number of attendants that they are obliged 
to keep. 

, RATIONAL, is applied to integral, frac- 
tional, and mixt numners ; 'I'lius we say, rati- 
onal traction, rational integer, and rational 
inixt nimiber. 

RATIONALE, a solution, or account of the 
principles of soma opinion, action, hypothesis, 
phmnoiiienori, or the lik'*. 

RA'ITJNES, or, as the seamen call them, 
Ratlins, those lines which make the ladder- 
steps to get up the shrouds and futtocks, hence 
called the ratlins of the shrouds. 

RA'lTLVi snake. See Cuotalus. 

RAVELIN, in fortification, was anciently a 
flat bastion, placed in tiie middle of a curtain , 
•hut no\r a detaclied work, composed only of 
two faces, wliieh make a saliant angle, without 
any flunks, and raised before the curtain on the 
counterscarp of the place. ^ ravelin is a 
triangular work resemuling the point of a bas- 
tion, with the flanks cut oil*. Its use before a 
curtain is to cover the opjiosite flanks of the 
two next bastions. 

RAVEN. See CoRVUs. 

HAY, a genus of fishes of the class amphibia, 
nnd of the order ‘Uantes. The generic charac- 
ter is, mouth situated beneath the head, trans- 
verse, beset with teeth ; spiracles beneath, five 
on each side the neck ; tmdy in most ^ecics 
sub-rhomboldal. 

This ^enns, of which there are 19 species, is 
distiugnislied by the remarkable breadth and 
thinness of the bodyfthe pectoral fins appearing 
liko a continuation of (ho aides themselves, 
being covered with the common skin, 'l^iose 
best known to us arc (he thorn-back, and the 
skate. As' an edible ri.<ihi the skate is con- 
sidered as one of the best of its tribe, and is an 
established article in the, Europt\*in markets, 
being found in great plenty in the adjoining 
seas, where it usually frequents tlie pliores in 


tlie manner of flat fish. It breeds in the month 
of March and April, and deposits its ova irom 
May^ September. 

RE-ACTION, in physiology, the resist '^ce 
made by all bodies to the action or iinpHl>e of 
others, that endeavour to change its N(&te 
whether of motion or rest. See Motion. 

REAGENT. In the experiments of chemical 
analysis, the component parts of bodies may 
either be ascertained in quantity as well as 
quality, by the perfect operations of the labora- 
tory, or their quality alone may be detected by 
tlie o|)erations of ce^iiti bodies called reagents. 
Thus the infusion of galls is a reagent, which 
detects iron by a dark puple precipitate ; the 
prussiate of potash exhibits a blue with the 
same pietal. 

REALGAR, in chemistry. Arsenic, mi- 
neralized by sulphur, forms two ores, named 
orpiment and realgar, the chemical distinction 
of which is nut very acenrately determined. 
That which has been named reaf^r is of a red 
colour, sometimes inclining to scarlet, some- 
times to orange. It occurs massive, dissemi- 
nated, and crystallized, in oblique, tetrahedral 
or hf xaedral prisms, generally small and trans- 
lucent, or seniifranspareut, with a shining lustrei 
Its fracture is uneven : it is soft and brittle, and 
has a spe^c«gravity of 3.2, or 3.3. ^ It exhales 
lieforc thMilow-pipe a white arsenical smoke, 
with an arsenical and sBlphurons odour, and 
gives a blue flame. It consists of arsenic and 
sulphur in the proportions of 80 of the former, 
and 20 of the latter. • 

REASONING, the exercise of the faculty 
of the mind called reasoning ; or it is an act or 
operation of the mind, deducing some unknown 
propositions from other previous ones that are 
evident and known. 

REACH, in the sea language, siniifies the 
distance between uny two points of land, lying 
nearly in a riglit line. 

REBATE, or rebatement, in commerce, a 
term much used at Amsterdam, for an abate- 
ment in the priee of several commodities, when 
the buyer, iustead of taking time, advances 
ready money. ^ * 

REBELLION, taking up arms traitoroiisTy 
ogaiust the king, be it by natural subjects, or 
by others i>nce subdued. 

RECEll’^rS, are acknowledgments in writ- 
ing of having received a sum o(^ money or other 
value. A - receipt is either voucher for an 
obligation dischargu^ -or one incurred. Re- 
ceipts for moneyHI^ve 40s. must be on stamfis * 
but on the back of a bill of exchange, or pro- 
missory note, whicli is already stomped, is 
good without a fartlier duty. Writing a re- 
ceipt on a stamp of greater value than the law 
requires, incurs no penalty, and the receipt is 
good ; bnt if on a stomp of a lower value, or 
on unstamped paper, then a receipt Is no dis- 
charge, and incurs a penalt}'. 

RECEIVEB, in pnenmatirs, a glass vessel 
for containing the thing on which an experiment 
in tlie air-pump is to he piade. ^ 

Receiver, in cneinisliy, a vessel of earth, 
glass, &c. for receiving any distilled liquor. 

RECEI^'ACLE, in botany, one of the seven 

f arts of fructification, whjcb, according .to 
linnieiis, is the base which connects or |iip- 
porto the other paits. A proper receptacle 
obtains difterent inuucs from toe porta of the 
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fructification which snimorts and connects. 
When both flower and (ruit are supported by 
it, it* is generally styled the receptacle of the 
fructification. When the receptacle siifiborts 
thev'pnrts of the flower only, it is called the 
receptacle of the flower. 

RECIPE, in medicine, a prescription or 
remedy, to be tftken by a patient ; so called, 
because alwavs beginning with the word recipe, 
i. p. take ; which is generally denoted by the 
abbreviature B. 

RECIPROCAL terins, among logicians, are 
those which have the same signification ; and 
consequently are convertible, or may be used 
for each other. 

RECITATiyO, or Recitative, in music, 
a kind of singing, that dillers but little from 
ordinary pronunciation, such as that in 'which 
tl»e several parts of the liturgy are rehearsed 
in cathedrals; or that in which the nctofs 
commonly deliver themselves on the theatre 
at the opera, when they are to express some 
action or passion, to relate some event, or re- 
\riil some <lesign. 

RECKONING, ora Ship’s Reckoning, in 
nn\igation, is that account by which at any 
tlnie it may be known wiieiV the ship is, 
and on what course or courses she is to steer, 
in order to gain her port; and, that nccoifkit 
taken ironi the log-board is caile(|||ltl<e dead- 
reckoning. I 

RECOGNIZANCE, is an obli.^alion of re- 
cord, uhich a man enters info before some 
court of record, or magistrate duly authorized, 
with Condition to sorno parficular act; as to 
appear at the assizes or qnaiU-r-sessions, to 
ke# p the peace, &c. 

RECORD. All art coiiiniitted to uritiiig 
in any of the kind’s courts, during the term 
wherein it is written, is alterable, being no 
K cord; but that term once ended, and the act 
duly enrolled, it is a rc-cord, and of liiut credit 
which admits of no alteration or proof to the 
contrary. 

RECORDAUE facias, n writ directed to 
the sherifl’, to remove a ca'ne out of an inferior 
court, into the king’.s-bcncii or rominon-picus. 

» RECORDER, a person whom tlie mayor 
and other firvistfate.s of a city or corpo: 'dion 
associate to tiiem, for their better direction In 
matters of justice, and proceedings in law ; 
on wbicii account this person is generally a 
counscllur, tT other person well skilled in the 
law. * ^ 

RECOVERY, in l4vV/ Ja obtaining uiiy 
filing by judgment or trial at iTaw. 

A recovery reseinMes a fine so far as being 
an action real or fictitious and in that lands 
are recovered against the tenant of tlie free- 
bold, and an absolute fee-simple is vested in 
the recoverer; but it is carried on through 
every stage of proceeding, instead of being 
compromised like a fine. 

REC TANGLE, in geometry, the same with 
a right-angled panillelogram. 

(lECTANGLED, Rectangular, or Right- 
angled, appellations giv^ to figures and so- 
lid.’i which nave one or more right angles* 
thus a triangistwith one* right angle, is termed 
a recfangled triangle ; also parallelograms with 
r^ht angles, squares, cubes, &c. arerertaogular. 

REC'TIFlCAYfON, the art of setting any 
thing to right(#v and h. 7 pee.. to rectify tlie globes^ 
is to fit them for performing any problem. 


Rectification, in geometry, is the findiDji 
a right line, equal in length to a' curve. 

RECTincATiON, in chemistry. Is nothing but 
the repetition of a distillation, or sublimation 
several tinfbs, in order to render the substance 
purer, finer, and freer from aqueous or earthy 
parts. 

RECTORY, ill. law, is taken for an, entire 
parish-church, with all its rights, glebes, tithes, ’ 
and other profits whatsoever. 

RECTUM, in anatomy,* the third and last 
of the large intestines. i 

RECURVIROSTRA, in ornithology, a ge- 
mis belonging ,, to the order of grulTa*. The 
bill is long, subulated, bent ba^k, sharp and 
flexible at, the point Tlie feet are webbed, 
and furnished with three toes forwards and a 
phort one behind. Mr. Latham notes of this 
g(‘Dus three species, viz. the avosetta, or the 
one commonly known, the Americana, and 
the alba. This last, it is probable, has some 
aflinity to the Americana. The reenrvirostra 
avosetta is about [he size of a lapwing in body, 
blit has verv long legs. The American avoset 
is rather larger and longer than the last. 
The bill is similar, and its colour black; the 
forehead is dusky white ; the head, neck, tmd 
upper part of the breast, oc'c of a deep cream- 
I colour; ’the lower parts of the peck behind 
white ; tlic back is black, and the under patts 
from the breast pure white; the wings are 
partly black, partly white, and partly asli- 
coloiired. The reenrvirostra. or .scolopax alhn, 
i-i about 14 inches and a quarter long, its colour 
white, the inferior coverts of its wings duskish; 
its bill orange, its legs brown. 

RED- BOOK of the exchequer, an ancient 
record or manuscript volume, in the keeping 
of the king's reinernbraiicer, containing diver" 
niiscellaneuiis treatises relating to the times 
before the eniiqiif-st. 

REDEMPTION, in law, a facnlfy or right 
of reentering upon lands, tkr. flint haie been 
sold and assigned, upon reimbursing the piir- 
cliase-moiiey with Ir-gut costs. Bargains wherein 
the facility, or, ns some call it, the equity, ol 
redemption Is reserved, are only a kind of 
pignor.ttive contracts. 

REDOUBT, or Redouie, in fortification, 
a small square fort, without any defence but in 
front, used in trenches, lines of circunivalln- 
tion, contruvtfMation, and approach, as uKo 
for tlie lodgings of corps de garde, a.id to de- 
fend passages. In marshy grounds, redoubts 
are frequently made of stone works, for the 
security of the neighbourhood : their face con- 
sists ot from 10 to 16 fathoms, the ditch round 
them from S to 9 feet broad and deep, and 
their, parapfds have the same thickness. 

REDUCTION qf a Jiyure, design, or 
draught, is the making a copy of it either 
larger or smallei than the original, still pre- 
seiving the furin and uroportion.* Thf* great 
use ol the proportional compasses is the re- 
duction of figures, &c. i^lience they are called 
compasses of reduction. There are various 
methods of reducing figures, &c. The most 
easy is by means of the pentagraph, or paral- 
lelogram ; but this has its defects. 

REED. See Ahundo. 

REEF, a term in navigation. When there 
is a great gale of vWnd, tliry commonly rpll np 
part of the sail below, tiiat by this means it 
may bct oine the uni row er, and not draw .so 



RKG 


(37 


REG 


much wind; which contractinj; or hiking up 
Jhe sail they call n ree^ or reeling the sail: so 
4I90 when a top mast is sprung, as they can it, 
that is, when il is*cracked, or al^jiost broken 
ill tHe cap, they cut off tlie lower piece that 
was nearly broken off, and setting the other 
part, now ^uch shorter, in the step again, 
0 tli^ Hall it a reefed top-inq||t. 

KEBIj, in the manufactories, n machine 
serving for the olQce of rt'eliiig. There are 
various kinds of reels, some very simple. 
Others very coinplhx. Of the former kinds 
those most in use are, 1. A little reel held iu 
the h ind, consisting of three piece* of wood, 
the largest and longest of which (which does 
not exceed a foot and a half in lenj^h, and one 
fourth of an inch in diameter) is traversed 
hy two other pieces disposed differ nt ways 
*2. The common reel, or windlass, wnich turns 
upon a pi\ot, and has four flights traversed by 
long pins or sticks, whereon the skein to be 
reeled is put, and which are drawn closer or 
optMied wider, according to^he skein. 

RE-ENTRY, in law, signifies the resuming 
or retaking a possession in land lately lost. 

REFERENCE, in law, is where a iiiatter 
is referred by the court of chauccry to a master, 
and by the coiirtf at law to a pruthonotary^ 
or secondifry, to examine and report to tha 
court Reference also signifies where a mat- 
ter in dispute is referred to the decision of an 
orbitrator. 

REFINING^ in general, is the art of pnrl- 
, fyiiig a thing ; including not only the assaying 
or refining of metals, but likewise the depiini- 
tion or clarification ufliqiiors. Gold and siUer 
may -be refined by several methods, which are 
all founded on the essential properties of these 
metals, and acqiyre dilferent names according 
to their kinds. 

REFLECTING circ/e, an astronomical iii- 
strninent for measuring angles. It is called 
reflecting from its propeity, in coiiinion with 
llie Hadley's quadrant (of which it is a modi- 
fication) of observing one of tli^ objects of the 
angle to be measured 1)^ distinct vision, and 
the other by reflection or plane mirrors. The 
first instrument of this kind was invented by 
Tobias Mayers, in 1770, a celebrated astro- 
nomer of Gottingen, who calculated the lunar 
and solar tables for determining the longitude 
at sea, for which a reward of dOOO/. was given 
by the board of longitude. 

REFLECTION of the rays of light, in ca- 
toptrics, is their return, alUr approaching so 
near the surfaces of bodies, as to be repelled, 
or driven backwards. See Optics. 

• REGALIA, in law, the rights and prero- 
gatives of a king ; which, according to civilians, 
are six, viz. 1. The power of judicature. 2.^ 
ITie power of life and death. 3. The qpwer of 
peace and war. 4. A right to such goods as 
nave no owner, ns waifs, estrays, &c. 5. As- 
sessments. And, G. The coinage of money. 

Regalia is also^ised for the apparatus of a 
coronation, as the crown, the sceptre with the 
cross, that with the dove, St. Edward’s stuffy 
the globe, and the orb witli the cross, four 
several swords, &c. 

REGENT, one who governs a kingdom 
during the minority or al^sence of the king. In 
France, the queen-mother has the regency of 
file kingdom daring the ininorily the king, 
Slider tl’.e lille of qnccT.-n 


Regent also signifies a profi^ssor of arts and 
sciences in a college, who has a set of mipits 
u.ider bis care; but here regent is gelflhilly 
restrained to the lower classes, as re||;ent of 
rhetoric, regent of h-gie, &c.; those of [ikilo- 
sophy arc raflier culled urufescors. The for^gn 
nriivcrsit es a e generally con.posed of doctors, 
professors, and regents. 

REGIAIEX, I he regulation of diet, and, in 
a more general sense, of ail the nun-naturals, 
with a view to pres^•rve or restore health. 

REGI.MENT, in w r, is a body of men, 
either horse or foot, Ci..niiianded hy a doloncd. 
Each regiment of foot is Jivided into com 
pnnies, but the number of companies is not 
always alike, though our regiments generally 
consist of ten companies, one on the right* oT 
grenafher-*, and another on the left of light 
jroops. lleg'inents of horse most commonly 
consist of SIX troops, but some ba\e nine. 
Regiments of dragoons, in time of war, are 
generally composed of eight troops, and in 
time of pence ot six. 

REGISTER, a public book iu wliieli are 
entered and recorded memoirs, acts, and mi- 
nutes, to be hud recourse to occasionally fur 
knowing and f ruling matters of fact. • 

or these there are several kinds; ns, I. 
Registers oti deeds in Yorkshire and Middle- 
sex, in wiiicli are registered all deeds, con- 
veyances, wills, &:c. (list afiect any lands or 
tenements in thos<i counties, which are other- 
wise void against any subsequent purciiasers, 
or moitgagets, Ac. but tliis doe.s not extend 
to any copyhold e.stalc, nor to leases af a rack 
rent, or where they do not exi-e«d 21 jears. 
The regislen'd memorials must he ingros.se»l 
on parehment, iimler the hand and seal of some 
of the grantors or grantees, attested by wit- 
nes.ses who aie (o prove the .signing or .sealing 
ef them, and the execution of the dcid. 

Among dissenters who udinit of infant I>ap 
tisni, each minister is sn;)po.sed to keep a 
rigister of the .several cliildreii bapti'zed hy 
him. But ns these are frequently lost, b> the 
siieces.sion of new niinisteis to the .same con- 
gregation ; or at best do not give an account 
of the dale of the births, which may have Iffip- 
peried many weeks or rnotuhs before baptism, 
It is now almost genei ally the cus'oiii among 
dis.sentoni of all deiiomination.s to n gister the 
births of their children at the L'braiy in Ktd- 
cro.ss Street, London. • 

Regis lEii is al.'^sed for the clerk or keeper 
of a regi.sler. ^Yniese we have seiorilf de- 
nominated froranliie reg'sters they keep; as 
register of tilt high court of delegates; register 
of tlie arches court of Canieibiiry ; register of 
the court of admiralty ; register of the prero- 
gative court ; register of the garter, &c. 

Beoister, in printing, is disposing the fi>rms 
on the press, so that the lines and pages printed 
on one side of the sheet fall exactly on tliuse 
of the other. 

Register, among letter-foundera, is one of 
the inner parts of the mould in whi^i the 
prititing-type.s are*cast. Its ii.se is to direct the 
joining the mould justly together again, after 
opening it to take out the new'^-cast lettei^ 

REGLETS, ui printing, ore thin slips of 
wood, exactly planed to tlie size of the bwy of 
the letter. The smaller sorts are placea be- 
tween the lines of poetry ; afld both thnse and 
t':e larger are um iI in filling up shell I'ligi s, iif 
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tormini; the whites or distances between the each and every one is believed to bearnpon 
lines of titles, and in adjusting the distances ‘of the same great object, viz. the mode or manner 
tne Jjiges in the chase so as to form re|gister. of •expressing the high veneration which the 

kEGULAR, denotes any thing that is agree- human^ intellect owes to the Supreme Ruler of 
abje to the rules of art : thus we say a regular the univerfie. flence we have tlie Jewish re- 
bqllding, verb, &c. A regular figure in wometry ligion, (he Christian religion, the Mahometan 
is one whose sides, and consequently angles, religion, the Hindoo religion, the Chinese re- 
are et^nal; and a regular figure with three or ligion, &c. &c. tell of all tliese,« wiih 
four sides is commonly termed an equilateral their numerous n visions and subdivisions, ^ 
triangle or square, as all others with more sides would require roaii]^ volumes; suffice it to say, 
are called re/pilar polygons. All regular figures that ivherever religion is pfofessed, it is in the 
may be inscribed in a circle. ^ A regular solid, way of acknowledging a boMef in a future state, 
called also a Platonic body, is that terminated of rewards and punishments according to the 
on all sides by regular and equal planes, and deeds done in^ the body. When this is duly 
whose solid angles are all equal. considered, and when it is connected with the 
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belonging to the balance ; serving to adjnst its 
motions, and make it go faster or slowei\ 

REGULUS, in chemistry, an imperfect 
metallic substance that falls to the bottom of tht 
crucible in the melting of ores, or impure me- 
tallic substances. 

REGULUS, in astronomy, a star of the first 
magnitude, in the constellalion Leo ; called also 
from its situation, corleonis, or the lion’s heart 

REIN-d!pe;‘. See Cervus. 

REJOINDER, in law, is ihe defendant’s 
an^er to the plaintiff’s replication or reply. 

RELEASE, in law, is an instruraent in 
writing, by which estates, rights, titles, entries, 
actions, and other things, are extinguished 
and dischaiged: and sometimes transferred, 
abridged, or enlai^d ; and in general, it sig- 
nifies ^ne person’s giving up or dischai^ging the 
right ha has, or claims to have, against another, 
or his lands, &c, A release may be either in 
fact or in law ; a release in fact is where it is 
expressly declared, by the very words, as (he 
act and aeed of the party ; and a release in law 
is that which acquits by way of conseoiience, as 
where a female creditor takes the debtor to be 
her husband. 

Release, in law. Releases are distinguished 
into express releases in deed, and those arising 
by operation of la^v ; and are- made of lands 
and tenements, goods and chattels, or of actions 
real, personal, and mixed. 

’ JIeLIEF, a certain sum of money which the 
tenant holding by -knight’s service, grand .••«‘r- 
ieantry, or other tennre, for which homage or 
legal service is due, and being at full age at 
the death of his ancestor, formerly paid to his 
lord at his entrance. 

RELlEVd^ or relief, in scnlpinre, &c. is 
theprojectnre or standini^tlki^ ngnre, which 
arises prominent from* j^Bnd or plan on 
which it is formed * whetnlipkit figme be cut 
with the chissehmonldMl, or ca'st.^'^ 

There are three kinds or demredFw*Klievo, 
viz. alto, basso, and demi-i%nevo.iLH|r alto- 
relievo, or high relievo, is when U^i^nre is 
formod after nature, and projects as much as 
the life. ^ Basso-relievo, nasa-relief, or fow- 
relievo, is when the work is raised but a iitUe 
from the ^^ronnd, as in medals, and the froAtis- 
ieces oi buildings; and particularly in the 
istoc.tos, festoons, foliages, and other oma- 
aents of friezes. Demi-reuevo is when one 
half of the figure rises from the plan. 

KBLIGION, 9 q term of very extensive 
import, and is used by various portions of the 
bu^n race to designate things, in themselves 
uanmrically oppom to each other, while 


hnnian race*'to be found who entertain precisely 
'the same opinions on matters of faitb, what an 
overwhehiiing idea seizes the mind of the un- 
utterable variety of state that must exist in the 
spiritual world, and of the immensity of those 
heavens which, from the commencement of 
time, have been every moment receiving fresh 
accessions of inhabitants, and which will con- 
tinue to do so throughout eternity itself, from 
the innumerable worlds that compose the 
boundlt^s creation ! What consummate folly is 
bigotry ! « 

REMAINDER, in law, is an estate limited 
Sn lands, tenements, or rents, to be enjoyed 
after the expiration of another paiticiilnr estate. 
There is this difference between a remainder 
and a reversion ; in case of a reversion, the 
estate granted, after the limited time, reverts 
to the grantor or his heirs ; but by n remainder 
it goes to some third person, or a stranger. 

REMEMBRANCERS, anciently culled 
cTerLs of the remembrance, certain ofllicers in 
the exchequer, whereof three are distinguished 
by the names of the king’s remembrancer, (he 
lord treasurer’s remembrancer, apd the rc- 
memhranc er of the first fruits. 

REMITTER, a term in law, which implies 
that a person hanng a right is dispossessed, 
and then by a hod title, dif^rent from his foriiier 
oqe, gets possession. He is then said to he le- 
mitted to his former title, or to be in by remitter, 
and cannot be turned out, although he guiiied 
his Inst possession by a .bad title. 

RENDEZVOUS, in u military sense, the 
place appointed by the general, where all tliH 
troops that coippose the army are to nu et at 
the time appointed. 

RENT, IS a certain profit issuing yearly out 
of lands and tenements corporeal. There are 
at common law three kinds of rents ; rent ser- 
vice, rent charge, and rent seek. Rent service 
is where the tenant holds his land of his lord by 
fealty and certain rent ; or by homage, fealty, 
and certain rt>nt ; or by other service and cer- 
tain rent ; and it is called a rent service, because 
it haSkSoine corporal service incident to it, 
which at least is fealtv. Rent charge is so 
called because the land for payment thereof is 
charpd with a distress. Rent seek is where 
the land is granted withofft any clause of dis- 
tress for the same. 

The time for payment of rent, and, conse. 
quently, for a demand, is such a convenient time 
before the sun- setting oyi'? last day, as will be 
sufficient to have (he mdney counted ; but if the 
tenant meet the lessqf on the land at any time 
of the last day of payment, and tender tlie rent. 
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(bttt is sufficient tender, becanse the money is 
to be paid indefinitely on that day, and tliere- 
ibre a tender on that day is sufficient 
REPERTORY, a place in which things are 
orderly disposed sd as to Ife easiiy/ound \ihen 
'^ranted. 

REPETITION, in music, denotes a reiter> 
atiog or flaying over again the same part of a 
coin]j)bsition, whether it isw whole strain, part 
of a strain, Qr double strain, &c. 
REPLETION.. See Medicine. 
REPLEVIN, is the writ called repff^are 
facias by him whb has cattle or other goods 
distrained by another, for any cause, and potting 
in stirety to the sherilf, 'that iiponilclivery of 
the thinpr distrained, he will prosecute the ac- 
tion against the distrainer. • 

Tn this writ or action, both the plaiptitf and 
defendant are called actors ; the on#, tliat is, 
the plaintiff, suing for damages, and the avow- 
ant or defendant to have a return of the goods 
or cattle. 

REPLICATION, in logic, the assuming or 
using tlie same term twice in the same proposi- 
tion. 

Reflic/ition, an exception or answer of the 
plaintiff in a suit to the defendant’s pl<^ and is 
also that which the complainant repfll to the 
defendant’s answ^ in chancery, &cc. • 

REPORT, in law, is a public relation cti 
cases judicially argued, debated, resolved, or 
a^ndged, in any of the king^oiirts of justice, 
with the causes and reasoi^of the same, us 
delivered by the judges. 

, REPRIEVE, to suspend a prisoner from the 
execution and proceeding of the law at that 
time. Every judge who has power to order 
any execution, has power to reprieve. 

REPRISE, or Heprize, at sea, is a mer- 
chant-ship, whicti, after its being taken by a 
corsair, privateer, or other enemy, is retaken 
by the opposite party. 

If a vessel thus retaken has been twenty-four 
hours in the possession of the enemy, it is 
deemed a lawful |Kze ; but if it is retaken 
within that time, 7 is to be restored to the 
proprietor, witli every thing in it, upon his al- 
lowing one-tliird to the vessel whicn made the 
reprise. 

REPRODUCTION, is usually understood 
to mean the restoration of a thing before exist- 
ing, and since destroyed. It is very well known 
that trees and plants may be rhised from slips 
and cuttings j and some late observations have 
shewn, that there are some animals which have 
tlie same property. The polype ^see Polypus) 
was the first instance we had of this : but we 
had scarcely time to wonder at the discovery 
A|r. Treinbloy had nyade, when Mr. Bonett dis- 
covered the same property in a species of 
water-worm. Amongst the plants which may 
be raised from cuttings, there are some which 
seem to possess this quality in so emiuent a de- 
gree, that the smallest portion of them will be- 
come a complete tree again. 

A twig of willwv, poplar, or many other 
trees, being planted in tlie eartli, takes root, 
and becomes a tree, eveiy piece of which will 
in the same manner produce other trees. The 
case is the same with these worms ; they are 
cut to pieces, and these several pieces beco<ne 
perfect animals , and each of these may be 


agiun cut into a number of pieces, each of 
which will in the same mailililer produce an 
animal. 

The reproduction of several parts of lobsters, 
crabs, &c. is one of the greatest curiosities in 
natural history. It seems, indeed, iuconsifitent 
with the modern system of generation, which 
supposes the animal to be wholly formed in the 
egg ; that, in lieu of an organical part of an 
animal cut ofl^ another should arise perfectly 
like it : the fact, howfcver, is too well attested 
to be denied. 

■ If the leg of a lobster be broken off by de- 
sign at the fourth or fifth articulation, what is 
thus broken off is always. reproduced. Butiftho 
fracture be made in the first, second, or third 
articulation, the reproduction is not so certain. 
And jt is very surprising, that, if the fracture be 
made at these articulations, at the end of two 
^r three days, all the other articulations are 
generally found broken off to the fourth, which, 
it is supposed, is done by the creature itself, to 
make the reproduction certain. 

REE^TLIA, in natural history, an order of 
amphibia, the character of which is, that tisey 
breathe through the mouth ; have feet, and flat 
naked ears without auricles. There arc (lie 
genera ; viz. ^ • 

, Draco Siren 

Lficerla Testudo 

Rana. 

REPULSION, in pliysics, that property in 
bodies, whereby, if they are placed just beyond 
the sphere ofeadi other’s attraction of cohesion, 
they mutually fly from each other. Tluis, if an 
oily substance, fighter than water, be placed on 
the surface thereof, or if a piece of iron be laid 
upon mercury, the surface of the fluid will lie 
depressed about the body laid on it : this de- 
pression is manifestly occasioned by a rep _ 
power in the bodies, which hinders the ap^- 
proach of the fluid towards them. But it is 
possible, in some cases, to press or force the 
repelling bodies into the sphere of one another’s 
attraction ; and then they will mutually tend 
towards each other, us when we mix oil and 
water till they incorporate.- 
REQUES rS, Court of, an ancient court oS 
equity, instituted about the nioeteenth yeal*of 
lieniy VII. 

RESCRIPT, an answer deliiered by an 
emperor, or pope, when consulted hy particular 
persons, on some ditlicult question, or point of 
law, to serve as a decision th^retif. 

RESERVEi^^ki^rj/^ or cotfsi ik resene, in 
military aflaivgjT^^ third or last line of an 
army, dsRwn ^ppt^battle ; so called because 
they ar^’^^lWrvcd to sustain the rest, as occasion 
requireii; ffttd not to engage, bu4 in rase of ue- 
cessib / 

RJ^DENCE, is the continuance of a parson 
or vicar on his benefice. 

R ESIDUAL figure, in geometry, the figure 
remaining after sub^arling a lesser from a 
greater. 

RESIDUARY Legatee, is he to whom the 
residue of a personal estate is given b)^will; 
and such legatee* being made executor with 
otliers, shall retain against the rest 
RESIN. The name resin is used to denote 
solid inflammable substanpes, of vegetable 
origin, soluble in alcohol, usually afibrdiug |^eh 
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liK>t by^ tlieir combiistion. Tliry art* lik^^jviso 
soluble in oil.4, but not at al) in water ; aim m-e 
more or leas acted upon by the alkalis. 

All the resins appear to be nothinir else but 
volatile oils, rendered rnuen le by their eoinbi- 
ra|ion with oxygen. The exposure of these to 
tlie open air, and the ilecomposition of asids 
applied to them, evidently prove this conclu- 
aion. 

There are some among the known resins 
which are very pure, and perfectly soluble in 
alcohol, such os the balsam of Mecca and of 
Canivi, turpentines, tucamnbaca, elemi : others 
are' leas pure, and contain a small portion of 
extract, which renders them not totally solpble 
in alcohol ; such are mastic, sandarach, guaia> 
cum, labdaniim, and dragon's blood. 

RESISTANCE, or Resisting / orre, jn phi- 
losophy, denotes, in general, any ])o\ver which 
acts in an opposite direction to another, so lyi 
to destroy or diminish its effect. Htnire (he 
force wherewith bodies, moving in (liiid me- 
diums, are impeded or retarded, is the re* 
sistance of those fluids. 

EVOLUTION, or Solution, in mathe- 
matics, is an orderly enumeration of several 
things to be done, to obtain whi^( is required in 
a problem. 

Resolution, in algebra, or algebraical resq- 
lotion, is of two kinds ; the ons practised ip^ 
numerical problems, the .other iu geometrical 
ones. ' .> 

Resolution, in ebemistr}’, &c. the reductiop 
of a mixed body into its com norient parts, or 
first prjjnciples, by a proper analysis. The reso- 
lution ot bodies is etfected by diners operations, 
as distillation, sublimation, fermentation, pre- 
cipitation, See. 

RESPIRATION. A function of animals, 
which consists in the alternate inhalation of a 
portion of air into an organ called the lungs, 
and its subsequent exhalation. The venous 
blood, which enters the lungs feotii the pul- 
monvy artery, is charged with carbon, to which 
it owes its dark parple colour. When the at- 
mospherical oxygen is applied to (he interior of 
the air vesicles of ‘the lungs, it combines with 
« ibe carbon of the blood, forms carbonic acid, 
w^iich to the amount of from 4.5 to 8 per cent 
of the bulk of air inspired, is immediately ex- 
lialed. It does not appear (hat any oxygen or 
azote is absorbed by the lungs in respiration ; 
for the volume of carbonic arid generated, is 
exactly equal* tq that of the oxygen which dis- 
appears. ^ Now, we know that I’arbonic acid 
coifaiins its own volume It is proba- 

ble that the quantity of carbonic acbl^ {produced 
in the longs, varies in ditferent indiv«^uals, and 
in the same jiodividual under diflerew circum- 
stances. The change of the blood,' ilrpm the 
purple venous to the bright red arterial, seems 
owiog to the discharge of the carbon. An or- 
dinary sized man consumes about 46 tliousand 
cubic inches of oxygen wr diet/i ; equivalent to 
125 cubic feet of air. .He makes about 20 res- 
pirations in a minute ; or breathes twice, for 
ever|^ seven pulsations. Dr. Prout and Dr. 
Pyfe found, that after s waf lowing iutoxicating 
li^iorSf the mantity of carbonic acid formed 
in respiration was diminished. Tiie same thing 
hiupens under a conrsc of mercury, nitric aciil, 
orjtfgetahle diet. 

K^T, the continuance of a body in the 
sanMi place, orSts condnnal application or con- 


tiguity to the .sriiiie parts of tlie bieut or 
'contiguous boflics ; aiirl therefore is oppo.se* to 
nugioii. Sir Isaac Newton defiues (rue or ab- 
solute rest to be tlie runtiiiiiani'e of a bo y in 
the same part of ah.sohite 'space ; and re!, (ivc 
rest to be (lie ooutiniiance ol a body iii llic frdino 
|siif of relative space. 

RETAINER of deht% an executor, a.nang 
debts of equal degree, may pay himself ffl'st, hy t 
retaining in his hands, the Amount of bis debt. 

MTAllDATION, in pliysicis, tfie act of 
diminishing the velocity of^a moving body. If 
bo}}ies of equal bulk, hut of ditferent densities, 
be moved tiirougb tl\,e same resisting medium, 
with eqdtil vidocity, the medium will act 
equally on eatli, so that they will have equal 
resistancesf but (lieir motions will be unequally 
retarded, in proportion to their densities. 

RETICULA, or Reticule, in astronomy, 
a contrivance for the exact measuring tiie 
quantity of eclipses. 

^ RETINA, in anatomy, the expansion of 
the optic nerve on the internal surface of the 
eye, whereupon the images of objects being 
painted, are impressed, and by that means 
conveyed to tlie common sensory in the bruin, 
where^e mind views and contemplates tl'.eir 
ideas. ^Bee Optics. 

• RETORT, in cheraistr^, n kind of hollow 
•spherical vessel. See IjADORATOlfy. 

RETRENCHMENT, in the ait of war, 
any kind of wod|. raised to cover a po.st, ui.d 
fortify it agnins^ie enemy. 

llETROGRADATION,orRErRocRE.ssioN, 
the act or elfectof a thing moving backwards. , 

1'he retrograde motion of the planets is an 
apparuit motion,* whereby (hey seem, to an 
observei placed on the earth, to move back- 
wards, Ol contrary to the signs. 

REVE, Reeve, or Grev.^^, the bailitf «)f a 
franchise, or manor, thus called, especially in 
the west ot England. Hence sliire-reve, slie- 
rilf, port-gieve, &c. 

REVEILLE, a beat of drum about break 
of day, to give notice 4^t it is tinie for the 
soldiers to arise, and that the sentries are to 
forbear challenging. 

REVELxkTlON, is a term used to denntt* 
that collection of writings which we call (he 
Bible, that is the book, hy way of eminence, 
comprehending a great number of dilferent 
narratives and compositions, written at dilferent 
times by dillefeiit person.s, in dilferent lan- 
guages, and on dilferent subjects. That these 
^oks were all composed by those whose names 
they bear, there is not tiie least reasorud>le 
ground to doubt; they have been always con- 
sidered as the writings of those persons by the 
whole Jewish nation, who were most interested 
In their authenticity, and most likely to know 
Che truth, from the earliest times down to the 
preseg^: and no proof to the contrary has ever 
yet been produced. 

The Jews were always remarkable for being 
the faithful giiardians of that divine deposit, 
which they transcribed roneatedly, and com- 
pared most carefidly with tlie originals, and of 
which it is well known, they even numbered 
the words and letters. Indeed the very Mes- 
siahsliip of Jesns is proved from tliose very 
books, which they have preserved. 

Taking (he whole of the Scriptures together 
it is an unquestionable (rotli, tbat there is ii\ 
one book extant, in any language, or in auv 
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ooontry, which can in any de^ee be compared 
with it for antiquity, for authority, for the im> 
portance, the dignity, the variety, and the*cu- 
riosity of the ' matter it containa. See Inspi- 
ration. 

REVENUE, PUBLIC, the yearly income 
^propriated to the expences of government. 

^ There are fonr dilferent sources of public re- 
venue: 1. The income derived from property 
vested in the public. 2. The emoluments of 
lucrative prerogatives annexed to the Sove- 
reignty. 3; Volunluiy contributions from the 
people. 4. Taxes or imposts, not spontaneohsly 
given, but legally exacted? From ogp or ether 
of these great sources ail piibnc revenue must 
arise. 

REVERSION, a sum of money, estate, 
Hniuiily, or any other kind of prooerty, the 
possession of wliich is not to obtained 
till after the expiration of a certain period 
of time, or till some event, as the failure of 
a life or lives, has happened. The present^ 
value of such property depe^nds greatly on the 
‘ current interest of money, *for if money pro- 
duced only 3 per cent, interest, a person giving 
loot)/, for a reversionary estate relinquishes 
an annuity of 30/., but if he could ^ 
cent, interest of hi# money, he gives up an an^ 
niiity of 51)/., nnd cunseqiieritly in the latte| 
case he would expect a greater reversiou than, 
the former. The i\ne value of a reversion,' 
tlierefore, is that present SRin which if ini- 
proved at a given rate of interest, would at 
(he period when the reversion comes into pos- 
• session amount to its then actual value. This, 
with respect to rums receivable at the end of a 
certain number of years, is easily found by any 
correc\ interest table. 

REVIEW, ill ciiancery, is used fur a bill 
where a cause has been heard, nnd a decree 
(hereon signed; but some error in law appear- 
ing upoo the decree, or new matter being dis- 
covered after it was made, this bill is given 
for a fresh exarniiiatioii into the merits of the 
cause. 

Review, in war, is (ho appearance ot a 
army, or part of an army, in order of battle, 
and their being viewed by the general, that he 
may know the condition of the troops. • 

Review, is also the name of one kind of 
periodical publications, now too much prosti- 
tuted (under the shclit^r of anoi^yinous criticism; 
to the purposes of the malice of rival authors, 
and the petty artifice of interested booksellers. 

REVIVOR, hiil of, in chancery, is a bill 
for reviving a cause, where either of the par- 
ties dies after the hill and answer, nnd before 
the cause is hoard ; or if heard, before the 
decree is inrolled ; in which case this bill must 
be brought, praying that the former proceeding 
may stand revived, and be put upon the same 
footing as at the tltee of the abate ment« 

REVOCA'ffON, ill law, signifies the re- 
calling or annulling and making void, some 
power, ^nt, deed, &c. made before. 

RHAPIS, a ge/fhs of the monogynia order, 
in the hexjandria class of plants; and in the 
natural method ranking under the first order 
palmie. 

RHEA, Americana, the American ostrich, 
in size, is very little inferior to the common 
one; the bill is sloped# not unlike thot of a 
imoBe, being flat at the top, and rounded at 
UB end; the eyes are black, and tlie lids fur-. 


nished with hairs ; the head is rounded, and 
• clivered with downy feathers ; the neck is tw( 
feet eight inches lon^, and feathered aiSO' 
from the tip of one wing to that of the otlier 
extended, the length is eight feet; it ci^not 
fly, but it runs very swiftly; the legs are stout, 
and bare of feathers above the knees, and fur- 
nished with three toes, all placed forwards, 
each having a straight and stout claw as in 
the cassowary ; on the heel is a callous knob, 
serving in the place of a back toe ; • the general 
colour of th^ plumage is dull grey mixed with 
white, inclining to the latter on the under 
parts; the (ail is very sliqrt, and not conspi- 
cuous, being entirely covered with lon^, loose, 
and floating feathers, having its origin from 
the lower part of the hack and rump, nnd en- 
tirely* covering it; the' bill and legs areJirown. 

RHETORIC, in the most extensive sense 
^f the word, denotes the art of composition, 
or that which enables us to apply language or 
speech to the best possible advantage. Accord • 
ing to etymology', which often affords the most 
satisfactoiy explanation of words, it si^ifles 
the art of pouring forth a stream of sentiment, 
and communicating with fluency our feelings 
Ind thoughts^ others. It is derived from the 
Greek plw, to speak; and this again from^fkw, 
y^Jlow, or rgw like a river. / ^ 

> i Taken in this point of view, rlietorig vrill 
^onmreliond all polite ^'terature, poet^ per- 
excepted, the belles-lettres of the French, 
pathetic and pleasant of every kind ; com- 
positions whose aim and end is not so much 
to inform or satisly the uiider8fnndir(|r, ns tc 
move, incline, and persuade, by addressing 
the iniaginsition, the affections, and, in some 
measure, sensation itself. 

There cannot be a better rule for composi- 
tion, or one more plain and practical than 
is laid down by Cicero: “We are first to 
consider i^iat is to be said ; secondly, how ; 
thirdly, in what words ; and, lastly, how it is 
to be ornamented.” 

RHEUM, a thin serous humour, occasionally 
oozing out of the glands about the moutli and 
throat. , 

Riieum, rhubarb, a genus of the monogyyiia 
order, in the cniieandria cla.ss of plants, and 
in the iiafiirul iiiethpd ranking iincier the I2tli 
order, holoraceeB. There is no calyx; the 
corolltf'is sex fid and persistent; and there is 
one triquetrous seed. « 

Thme are seven species, %moDg which the 
principal is the ^mpalmatum, officinal ^rhu- 
barb* the root^si j^rennial, thick, of an oval 
sluipe, ' tfendiiig off long tap>ring branches 
exterui^y 'it is brown, internally of a deep 
yellow 'ftOloiir; stem erett, round, hollow, 
joint^ i^m six to eight feet in height; root 
leaves numerous, large, rough, of a roundish 
figure, deeply cut into lobes, and irregularly 
pointed segments j on long tbot-stalks; stem 
leaves one at each joint, from a membranaceous 
sheath, successively smaller upwards ; flowers 
surroundin'; the branches in numerous clusters 
forming a kind of^spike ; corolla of a gl^enish 
white colour It is a native of China and 
Tartory. At the end of six or seven yean, 
when the plant seems to arrive at its most 
perfect state, one pound of rhubarb may be 
obtained from every five pounds of the ^feen 
roots, besides an equal or larger proportion of 
roots fit for family use. 
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RHINOCEROS, a genus of giiadrn|)e<ls of 
die order belluse:^ the generic character 
horn solid, perennial, conical, seated on the 
nose. 

1.^ Rhinoceros unicornis, single-homed rhi- 
no^ros. The rhinoceros is the largest of land 
animals, the elephant alone excepted. It is 
»f a hi|;hiy uncouth and awkxvard form. The 
back, instead of rising, as fn (he elephant, 
sinks in considerably : the head is moderately 
large and long; the upper lip protnides or 
hangs over (he lower in the form of a length- 
ened tip;' and, being extremely pliable, an- 
swers tne end of a small proboscis, and is 
useful to the animal in catching hold of the 
shoots of vegetables, 8cc. and delivering them 
into the mouth. On tlie nose is situated a 
very strong,^ slightly carved, sharp-pointed 
horn, w'hich, in the full-grown animal, is some- 
times tliree feet in lengtn, and eighteen iiicheas 
in circumference at the base. 

The rhinoceros is a native of several parts 
of India, as well as of the islands of Java, 
Sumatra, &c. This animal falls far short of 
the elephant in sagacity and docility. It is, 
however, of a quiet and inoffensive disposition, 
blit very furious and dangerous vi^ben provoke4 
or attacked: he is said to run wini great swift- 
ness, and, from his strength and impeuetrablf 
covering, is capable of rushing wKh resistless 
violence throiign woods and obstacles of every 
kind; the trees bendlug like twigs while he 
passes between them. 

2. Rhinoceros bicornis, the two-homed rhi- 
noceros^ is found in various parts of Africa, 
and seems to have been the kind which was 
known to the ancient Romans, and by them 
exhibited in their public shows and combats 
of tmimals. In size it equals the common 
or single-bomed species; and its habits and 
manner of feeding are the same ; but it differs 
greatly in the appearance of its skin, which, 
instead of the vast and regularly marked 
armour-like fojds of the former, has merely a 
very slight wrinkle skwoss the shoulders, and 
on the hinder parts with a few fainter wrinkles 
on the sides, so that, in comparison with the 
common rhinoceros, it appears alinast smooth ; 
tbd'skin, however, is rough dr tiiberciiiated, 
especially in flit' lai^rer specimens; but wi'.at 
constitutes tbu specific or principal distinction 
is, that the nose is furnished with two ^orns. 
one of which is smaller than the other, and 
situated abovi^it. or higher up on the front. 

RHlNOMACfsR, in natoral history, a genus 
of ixsects of the order c^^ptera. Antennm 
setaceous, seated on (he snout; four feelers, 
growing thicker towards the end, the last 
joint tmocate. There are three species, found 
in Italy and Sweden. 

RHODIUM. See Chemistry. 
RHODIOLA,^ rose-ivortt a genns of the 
octandria order, in the dioecia class of plants, 
and in the natural method ranking nndfer the 
13(h order, saccolentim. Tliere are two 
cies, the rosea and the bicemata; the first 
grows naturally in the clefts of the rocks and 
niggeR mountains of VValef, Yorkshire, and 
Westmorland. 

RHOIMBORIES. See Geometry. 
^HOMBOS. See Geometry. 

SHUBARB. See Rheum. 

in navigation, a vertical circle 
of anyt plnoe, or (he intersection of such 


n circle with the horizon ; in which last sense 
rhumb is the same with a point of the GompassL 

Rhumb-line, is also used for (he line vmich 
a shin describes when sailing in the same col- 
lateral poiilO of the compass, or oblique to the 
meridians. 

RHUS. See Sumach. 

RHYME. See Poetry. . 

RHYTHMICAL, in music, an epith» ap- ' 
plied to the property or quality, in tnR ancient 
melopceia and modern melody, by which the 
cadences, accents, and quantities, are regulated 
and detennined. 

RIBBAND, or Ribbon, a narrow sort of ' 
silk, chielf^ used for head-ornaments, badges 
of cnivaliy, &c. 

RIBES, Aie cmrani and goosdmry-hmh, 
a genus of the monogynia order, in the pen- 
hindria cltiss of plants, and in (lie natural me- 
thod ranking under the 36th order, poniacfe. 
There are seventeen species, viz. ten of the 
enrrant, and seven of the gooseberry ; all these 
shrubs are too well known to need a particular 
description in this 4vork. 

RICINUS, or Palma Christi, a genus of 
the monadelphia order, in the monoecia class 
of ulan^ and in the natural method ranking 
under (ne 38th order, tricpccae. There are 
Mx species, of which the most remarkable is 
tfle communis, or common palina clAisti. 

RIDE, ill the sea language, is o Term va- 
riously applied : thus, a ship is said to ride, 
when her anchors hold her fast, so that she does 
not drive hy the force either of the wind or tide. 

RIDERS, in a ship, are large timbers, both , 
in the hold and aloft, bolted on to other tini- 
liers to strengthen them, when (he ship is 
discovered to be too slightly built. * 

RIDING-CLERK, one of the six clerks in 
chancery, who, in his turn, apDiially keeps (ho 
controlment-books of all grants that puss the 
great seal that year. 

RIFLE, a fire-arm which has tlie inside of 
its barrel cut with from three to nine or ten 
spiral grooves, so as to make it resemble a 
female screw, varying from a common screw 
only in (his, (hat its grooves nr rifles are less 
deflected, and approach more to u right line ; 
it being, now usual for the grooves with which 
tlie best rifleil barrels are cut, to take about 
one whole turn in a length of thirty inches. 
The number of these grooves difl'ers according 
to the size of Vhe barrel and fancy of (he 
workman ; and their depth and width are not 
regulated by any invariable rule. 

KIGGING of a ship, is nil her cordage 
and ropes, belonging to her masts, yards, &c. 

A ship is said to be well rigged, when all her 
ropes are of a tit size and proportion ; and slg* 

IS said to be over-rigged, when her ropes are 
too large, which is of great prejudice to her 
sailing, and is apt to make her heel. 

RIGHT, in geometry, sign^les the same 
with straight ; tlius, a straight fine is called a 
right one. 

Right, in general sigiiiflflntion, includes not 
only a right, for whicn a writ of ri^ht lies, 
hnt also any claim or title, either by virtue of 
a cenditJon, mortgage, or the like, 'for which 
no action is given by law, but only an entry. 

RING, in astronomy and navigation, an 
instrument used for taking the sun’s altitude, 
Sec. It is usually of iirass, about nine inches 
diameter, suspended by a little swivel, at the 
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distance of 45^ from the point of which is a 
perfoiation, which is the centre of a quadrant 
of 90 degrees divided in the inner conoave 
surface. • 

RIOT, in law. When three ^persons or 
more shall assemble themselves together with 
an intent mutually to assist one anomer, gainst 
any q|ho shall oppose them in the execution of 
* some enterprise of a private nature, with force 
or violence minst the peace, or to the mani- 
fest terror of the people, whether the act in- 
tended was of iMf lawfnl or unlawful : if 
they only meet for such a purpose or intent, 
though they shall after depart of their own 
accord without doing any tiling^ tlii^is an nn^ 
lawful assembly. 

It is enacted, that if ajnsticefind^ersons riot- 
ously assembled, he alone has not only power 
to arrest the offenders, and bind tbeAi to their 
good behaviour, or imprison them if they do 
not offer good bail ; but he may also authorize 
others to arrest them, by a bare verbal com* 
Diand, without other warrant; and by force 
thereof, the persons so coAinianded may pur- 
sue and arrest the offenders in his absence as 
well as presence. It is also said, that after 
any riot is over, any one justice may send 
his warrant to west any person who whs 
concerned in it, ana that he may send him t(V 

f |[aol till he shall find sureties for his good bts 
luviour. 

By the act I George II. st. 9, c. 5, every 
justice, mayor, sheriff*, &.c. shall upon notice of 
a riot, or unlawful, tnmiiltuoua assembly of 
• twelve persons, jiroceed to the place, and make 
proclamation for them to depart, upon the pains 
of that act, coriimoiily culled the riot act. If 
any {lerson shall wilfully oppose or hurt any 
person going to make proclain.'ition, and prevent 
the same, he shall be guilty of felony, witliout 
benefit ol clergy. If twelve eontiniie together 
ailer proclamation, for one hour, it is felony in 
like ninniier. And every jiistiee, &,c. shall tt|»- 
prehend persons, and if the rioters are killed, 
the justice, &c. shall not answer for it. A riot 
tliongli of fewer persons than tweh e, to destroy 
any church, chapel, meeting, or dwelling-house, 
ont-house, &c. is a capital telony : and the hun- 
dred shall answer the damages, as in case of 
robbery. 

If two justices go out to ^nell a riot, 
may assemble the posse comitatus, and every 
person capable of travelling* is, upon being 
warned, to join them, on pain of imprisonment. 

BITE, among divines, denotes the particular 
manner of celebrating divine service, in a par- 
ticular country. 

RITUAL, a book directing the order and 
manner to be observed in celebrating religious 
ceremonies, and performing divine service in 
a particular church, diocese, order, or the 
like. • 

RIVEtt, a -current, or stream of freJh water, 
flowing in a bed or channel, from its source 
into the sea. When a stream is not large 
enough to bear boats, or small vessels laden, 
it is culled a rivulet or brook. The great as 
well as the middle-sized rivers, proceed either 
from a confluence ot brooks and rivulets, or 
from lakes ; but no river of ma|;nitade flows 
from one spring, or one lake, but is augmented 
im the accession of others. 

ROACH. See CvpAnus. 

ROAD to navigation, is a pluce^of anchor- 


age at some distance from shore, where vessels 
ofually moor, to wait for a, or tide 

proper to carry them into harbour, or to set 
sail. 

ROASTIN^ in metallurgy, the separation 
of volatile bodies from those which are ftore 
fixed, by the combiDed action of air and fire ; 
and is generally the first process in the sepa- 
ration ot metals from their ores. 

ROBBERY, is a felonious taking away of 
another man's goods from his person, or pro 
sence, against his will, pnttiW him in fear, on 
purpose to steal the same. The valdb is imma- 
terial. 

If a man force another to part with his pro- 
bity, for the sake of preserving his character 
from the imputation of having been guilty of an 
uunalnral crime, it will amount to a robbery, 
even though the party was under no appre- 
liension of personal danger. If any thing is 
snatched suddenly from the bead, hand, or 
person of any one, without any struggle on tlie 
part uf the owner, or witliout any evidence of 
force, or violence being exerted bv the thief, 
it does not amount to robbery. But if any 
thing be broken or torn in consequence of the 
sudden seizure, it would be evidence of such 
force as would constitute a robbery : as x^Jieie 
.*4 part of a lady’s hair was torn nway by 
snatching a diamond pin from her head,-and an 
ear was turn by pulling ulf an ear-iing; each 
of these cases whs detevnined to be a robbery 
Highway-robbery differs from rebbery only 
in this, that there is a reward of 40/. tor the 
apprehending of the offender, and the horse 
which the robber rides is forfeited. • 
ROBINSON lA, a genus of the icosandria 
nionogynia class and order. The cal. is tivc- 
toothed ; pel. five; bt'rry striated, two-celled; 
cells one seeded ; seeds villose. There is one 
species, a tree ofGniunu. 

' ROCK, a stony mass, forming a portion of 
the substance of this globe. Rocks are in ge- 
neral disposed in inountanic ranges; but in 
some few instances are found existing in im- 
mensely larges separate masses. See Geology. 
BOCKE r. iSee Pyrotechnv. 

ROD, a land measure of sixteen feet and 
hair, and is the same with perch and pole. • 

ROE, the spawn or seed of fish. That of 
male fishes is usually distinguished by the 
name of soft-ioe, or milt, and that of the fe- 
male, by hard roe, or spawn. 

ROLL, in inanufaclories, souietlnBg wound 
and tolded up in a cyKndricaf form. 

Few stuffs ^are^adc up in rolls, egeept 
ittiiis, gausf s, and crapes, which are apt to 
breiik, and take plaits not easy to be got out, 
if folded otherwise. 

• Roll, in law, signifies a schedule or parch- 
ment which may be rolled up by the hand 
into the form of a pipe. 

In these scheaules of parchment all the 
pleadings, memorials, and acts of court, are 
entered and filed by the proper officer: 
which being done, they become record.H of tlie 
court 

ROLLING mifl, in mechanics, a ifitichjne 
for working metals into plufes, or bars, which 
are required of an even thickness. 

Rolling mills are chiefly used for drawing 
ont iron bars after they .have been manufac- 
tured into bar iron by the forge hammenf tne 
rollers leave a smoother aurtoce, and make a 
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bar of more even thitanesB than the hammer 
can be made to do. < 

ROMAN CaihoHcSf in church bistor^, a 
name given to those Christians who believe 
the (jloctrines, and submit to the discipline of 
the church of Rome. 

ROOD, a quantity of land equal to forty 
square perches, or the fourth part of an acre. 
ROOK, in omitholoj^. See Corvds. 
ROOT, in mathematics, a quantity considered 
as the basis or foundation of a higher power ; 
or one wMch being multiplied into itself aii^ 
number times, produces a S(]uare, cubic, bi-* 

a iiadratic, &c. quantity; called tJie second, 
lird, fourth, power of the root, or quantity 
so multiplied into itself. 

ROPE, hemp, hair, &c. spun into a thick 
yarn, and then several strings of this amm 
twisted together by means of a wheel. When 
made vei^ small, it is called a cord, and when* 
very thick, a cable. All the ditlerent kinds of 
this manufacture, from a fishing line, or whip- 
cord, to the cable of a first-rate ship of war, go 
by the general name of cordage. Ropes are 
made ol every substance that is sufliciently fi- 
brous, flexible, and tenacious, but chiefly of the 
inner harks of plants. ^ 

RdPB making, is an art of very great impor- 
tance; and there are few that better deser%o 
the attention of the intelligenV observer. 
Hardly any art can be carried on without the 
assistmee of the rope-fhaker. Cordage makes 
the very sinews and muscles of a ship ; and 
every improvement which can be made in its 
preparation, either in respect to strength or 
pliableness, must be of immense service to the 
mariner, and to the commerce and defence of 
nations. 

ROSA, the rose, a genns of the polygynia 
order, in the icosandria class of plants, and in 
the natural method ranking under the 35tli or- 
der, senticosse. The sorts of roses are very 
numerous ; and the botanists find it very difli- 
cnlt to determine with accuracy which are spe- 
cies and which are varieties. 

ROSMARINUS, rosemary, a genus of the 
monogynia order, in the diandria class of plants, 
tfad in the natural method ranking umler the 
42tf order, verticillata). There are two speciei 
the ofticianalis and chilensis. 

ROTACEiE, in botany, the name of tin 
twentieth order in Linnaeus's Fragments of » 
natural method, consisting of plants w itli one 
flat, wheel-shafied petal. 

ROTATION, in geoma^, a term chiefly 
appliied to the circuiiivolinion #1 any surface 
round a fixed and immoveable line, which is 
called the axis of its rotation ; and by sneh 
rotations it is, that solids are conceived to be ' 
generatf-d. • 

ROTTEN-STONE, a mineral found in 
Derbyshire, and used by mechanics for all sorts 
of finer grinding and polishing, and sometimes 
for cutting of stones. According to Ferber, 
it is a tripoli mixed with calcareous earth. 

ROUND, in a military sense, signifies a 
walk which some officer, attended with a party 
of soluiers, takes in a fortified place around 
the ramparts in the night-time, in order to .see 
that the centries ai^ watchful, and every thing 
in [rood order. 
mJBRIA. See Madder. 

RlTBRlC, in the canon law, signifies a title 


or article in certain ancient law books ; (has 
called because written, as the titles of. the 
chapteis in our ancient bibles are, in red let- 
ters. Rubrics also denote the rules and direc- 
tions given ^t the berinning, and in the conrse 
of the lituigy, for the order and manner in 
which the several parts of the office are to be 
performed. , 

RUBUS, the bramble, a genns of the poly- 
gamia order, in the icosandna class of plants ; 
and in the natural method ranking unoer the 
35th order, senticosa*. Thsk principal species 
is the ideas, or common raspberry, which, with 
its varieties, demandstcnltnre in every garden 
for their fruit; V^^rticularly the common red 
kind, white sort, and twice bearing raspberry ; 
all of which ‘arc great bearers ; but for the ge- 
neral plantations, we choose principally the 
common rM and (he white kind, as being gene- 
rally the greatest bearers of all. 

RUBY. See CoRUNiRm. 

RUDDER, in navigation, a piece of timber 
turning on libiges in (he stern of the ship, 
and which, opposing sometimes one side to the 
water, and sumetiiiies another, turns or directs 
the vessel (his way or tliaf. 

RULE, or Ruier, an instrument of wood 
or metal, with several lines i(}elineated on it, of 
^'at use in practical mensuration. 

Various forms of the sliding rule liave from 
time to time up|)eared ; that which is used by 
the officers of (he excise is certainly good, hut 
it is rumbersome for the pocket. By far the 
best and most convenient instrument of this 
kind (hat we have seen is that lately invented 
by Mr. Bevan, civil engineer, who has also 
published a small treatise to accompany the 
rule. The operative niechanic will find' these 
of immense service in making his calculations; 
indeed this rule is highly useful in every de- 
partment of (he common business of'life. 

RULES ofcourf, in law, are certain orders 
made, from time to time, in the courts of law, 
which attornies are hound to observe, in order 
to avoid confusion ; and both the plaintiff' and 
defendant arc at tlieir peril also bound to pay 
obedience to rules made in court relating to (he 
cause depending between them. 

Rl^Mf a species of brandy or vinous spirits 
distilled from .sugar-canes. 

RUMEN, in comparative anatomy, (he 
imnnch, or first ^stomach of such animals as 
chew the cud, thence called ruminant animals. 

RUMMAGE, in the sea-language, signifies 
to clear a shijp'.s hold, or to remove goods from 
one place of it to another. 

RuNDLET, or Runlet, a small vessel con- 
taining an uncertain quantity of any liquor ; 
from tnree to twenty gallons. 

RUNIC, a term applied (o the language and 
letters of the ancient Goths, Danes, and other 
northern nations. • 

RUNNER, in the fca-Iangnage. a rope be- 
lonipng to the garnet, and to the two bolt- 
tackles. 

R UNNET, or Rennet, 4he acid juice found 
in the stomachs of calves that have fed on 
nothing but milk, and are killed before the di- 
gestion is perfect. 

RUPERT’S dro^s, a sort of glass-drops 
with long and slender tails, whicn burst to 
pieces on the breaking off those tails in any 
part, said to have Ifeen invented by Prince 
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Bi^rt, and therefore called after hia name. 
Una aarpriaiog phenomenoD ia aop^aed to rise 
from hence, that while the ^laaa ja in fuaio^, or 
I.. . melted stote, the parnclea of it are in a 
. atate of repnlsion ; out being dropwd into cold 
water, it so condenses the particles in the ex- 
ternal parts of ^eir superficies, that they are 
eaailv reduced within the power of each other’s 
attnfction, and by that means (hey form a sort 
of hard case, which keeps confined the before- 
mentioned particles in their repulsive state ; but 
when this onter-ca|e is broken, by breaking off 
the tail of the drop, the said connned particles 
have then a liberty to ei^rt tlieir force, which 
they do b^ bursting the body o^the drop, 
ana reducing it to a very peculiar form of 
powder. • 

HUST, a word signif>ing the oxide of a 
metal. Iron, for instance, when expesed to the 


air,. soon becomes tamishod, mid mdnalle 
changed into a brown or yellow powder, well 
known ^ the name ^ mat. 

RUSTIC, in orchitectnre, implies a manner 
oC building in imitation of nature, rather foan 
according to the rules of art 
RUTA, me. a genus of the monog]mia oraer 
in the decanaria class of plants ; and in the 
natural method ranking under the 26th order, 
multisiliqua. There are seven species, or 
which. the most remarkable is the hortensia, or 
common broad-leaved garden^ rue, which haa 
.been long cultivated for medicinal nSe. 

IIYANIA, a genus of the pol^randria mono- 
gynia claas and order. The calyx is five-leaved, 
corolla none ; stigmas four ; berry suberous, one- 
celled, man^^eeded. There is one species, a 
tree of Trinidad. 

RY K. See Secale. 


S. 


fQ the eighteenth letter of our alphabet Used 
as a numeral, S. anciently deuoted seven; 
in the Italian mitlic, S. signifies solo ; and iw 
books of navigation. S. stands for south ; S. Ik 
for sontli-east ; S. W. for sonlh-west ; S. S. E. 
for south south cast ; S. S. W. fur south-south- 
west. 

SABBATARIANS, a sect of Christians, 
^ chiefly Bimtists. who observe the Jewish or 
Saturday Sabbath, from a persuasion that, it 
being one of the ten commandments, which 
they oontend are all in their nature moral, was 
never abrogated by the New Testament. 

S A BELL IANS, a sect of Christians of the 
third century, who embraced the opinions of 
SabeJIins. a plulosupher of Egypt, who openly 
taught tliat there is uut one person in the God- 
head. 

SABLE. See Mustela. 

SABRE, a kind of sword, or scimetar. with 
a very broad and heavy blade, thick at the bark, 
and n little falcated, or crooked towards the 
point It is generally worn by the heavy cavalry 
and dragoons. 

SACCHARUM, sugar, or the stigar-rane, 
a genus of the digyuia order, in the triaudria 
class of plants ; and in the natiilal method rank- 
ing under the fourth order, gramina. The ralyx 
is two-valved ; the corolla is also bivalved. 
Tliere are eleven species; among which we 
shall notice the S. omcinanim. common sugar- 
cane, the root of this plant is jointed, like that 
oj other sorts of cane, or reed ; from this root 
arise four, five, oMnore shoots, proportionable 
to the age or strength of the root, eight or ten 
feet hi(^ accordiiig to the goodness of the 
ground; in very good rich soils, canfs have 
been measured nenrlv twenty feet iii height, 
these are not so much esteemed as those of a 
middling growth, aljmundiog in juice, and having 
little of me essentim salt 

SACK qf tvool, a quantity of wool containing 
just twenty-two stones, and every stone fourteen 
pounds In Scotland, sock is twenty-four 
stone, each stone containing sixteen pounds. 

SACKBUT, a musical instrument of the 
wind kind, being a sort of trumpet, though dif- 
ferent from (he common tmmpet both in form 


and size : it is fit to play a bass, and is contrived 
to be drawn 4 nt. or shortened, according to the 
fpne required, whether grave or acute. 

Sacks oftearih, in fortification, are canvas- 
bags filled with earth. They are used iti making 
intrenclmients in hastef to place on parapets, 
or the head of the breaches, &c. to repair them, 
when beaten down. 

SACLACTIC ACID, lliis acid was dis- 
covered by Scheele iii 1780. After having ob- 
tained oxalic arid from sugar, he wished to 
examine whether the suga^ of milk would fur- 
nish the same product. 

Saclactic acid may be obtained by the fol- 
lowing process : Upon one part of gum arabic, 
or otoier similar gum, previously put into a re- 
tort. pour two parts of nitric acid. Ajiplya 
slight heat for a short time, till a little nitrous 
gas and carbonic acid gas comes over; then 
allow the mixture to cool. A white powder 
gradually precipitates, which may easily be 
separated by filtration. This {lowder is saclactic* 
acid. • 

SACRILEGE, is church robbery, or a taking 
of things out of an holy place, as where a per- 
son steals any vessels, ornaments, or goods of 
the church. 

SADDLE, is a seat upon M*horse's back, 
contrived for the coj^veniency of the rider. The 
ancient Roiiian| ai d Supposed not to have made 
use of saddles and stirrups, and it is thought 
that tliey did not come into use till the time of 
Constantine the Great, A D 340. 

SAFETY -lamp, is a lamp used by those who 
are employed in coal mines ; its construction is 
such that a miner may movQ about with it. and 
even work by its light in the midst of those 
explosive mixtures which have so often pro\ed 
fatal when entered with a common lamp, or a 
candle. This excellent invention belongs to 
Sir H. Davy, and is thus briefly descried by 
Dr. Ure. • * . 

The safety lamp transmits its light, and is 
fed with air, through a cylinder of iron or 
copper wire-gauze ; and this fine invention has 
the advantam of requiring Ao tnachiner^no 
philosophical knowledge to direct its n8e,*^nd 
IS made at a very cheap rate • 
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Ttip aperturVs in the gau/c slionld not be 
more than of an inch square. As the fire- 
damp is not indamed by ignited wire, the thick- 
ness of the wire is not of importance, but wire 
from A to s{ of an inch in diameter is the most 
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Tne parts of the lamp are, 

1. The brass cistern which contains the oil, 
pierced near the centre with a vertical narrow 
tube, nearly filled w itli a wire which is recari'ed 
above, on the level of the biinipr, to trim the 
wick, by acting on tl>e lower end of the wire, 
with the fingers. It is called the safety- trimmer. 

2. The rim, in which tlic wire-ganze dover is 
fived, and which is fastened to the cistern by a 
iiiovcahle screw. 

An aperture for supplying oM^ fitted with 
a screw or a cork, and which coinmimi^ates 
with the Imttoin of the cistern by a tnbe ; and a 
central aperture for the wick. 

4. The wire gauze cylinder, which should 
not have less than G25 apertures to the square 
inch. 

^ The second top } of an inch above the 
first, surmounted by a brass or copper plate, 
to which tlie ring of suspension is fixed. 

6. Four or six thick vertical wires, joining 
the ofrstern below with the top plat^, and serving 
as protecting pillars round tne cage. 

When the wire-ganze safe-lamp is lighten 
and introduced into an atmosphere gradually 
mixed with fire-dampf tlie first etlect of the 
fire-damp is to increase the length and size of 
the flame. When the inflammable gas forms 
as much as of the volume of the air, the 
:}linder*becnmes filled with a feeble blue flame, 
but the flame of tlie wick appt'ars burning 
brrghtly within the blue flame, tend the light of 
tlie wick augments till the fire-dnmp increases to 
^ or i, when it is lost in the flame of the fire- 
damp, which in this case fills the evlinder with 
i pretty strong light. As long as any exphsic 
mixture of gas exists in contact with the lamp, 
so long it will give liglit, and when it is extin- 
guished, which happens when tlie foul air con- 
stitutes as much, as } of the volume of the 
atmosphere, the air is no longer proper for 
te^jiration; for though animal life will continue 
wllere flame is f xtinguished, yet it is al 
with sutlering, )^v fixing a coil of platini . 
wire above the wick, ignition will continue In 
the metal when the lamp itself is extinguished, 
a. id from the ignited wire the wick may be 
again rekindled, going into a Itss inflamnia- 
hie atmosphere. -V 

SAFFROV. See Caocr*?..# 

Satfron is cultivated in fields for use. and 
no wlaie raised with .j much success as — 
Englami, the hnglislr saflroii being generally 
allowed to be greatly superior to any other. 

S A CirFr4, in astronomy, the arrow, or dart, 
a constellation of tins northern honiispliere, near 
the eagle, consisting of five stars, according to 
Ptolemy and Tycho; but in 3Vlr. Flamsteed's 
catalogue, of no less than twenty-three. 

SAGlTrARlUS, the archer, in astronomy, 
the nirth sign of the zodiac. See Astronomy. 

SAGO^ a simple brougnt from the East 
Indies, of considerable use in diet as a restora- 
tive. It is prodiiVed from the pith of a kind of 
Vfijp which grows in the East Indies, called 
tBeJ^cas circinalis. 


SALE of goads. If a man ngroes for tlie 
purchase of goods, he sliall pay for them before 
he carries* them nw'ny, unless some term of 
credfl. is expressly agreed npoii. 

If a man upon the sale of goods, warrants 
them to be ^od, the law annexes to this con- 
tract a tacit warranty, that if they l>e not so, he 
shall make compensation to the purchaser ; such 
warranty, how'ever, must be on the sale. « But 
if tlie vender knew the goods to be unsound, 
and has used auy art to disguise them, or if in 
any respect, they difler from what he ranre- 
sents them to be to the purchaser, he will be 
answerable for their goodness, though no 
general wipranty will>* extend to those defects 
that are obvious to the senses. 

SALIENT. See Fortification. 

SALIVA. The fluid secreted in the mouth, 
which flow's in considerable quantity during a 
repast, is Known by the name of saliva. 
SALIVATION. SeeMEDiciNB. 

SALIX, tlie willow, a genus of the diandria 
order, in the dieecia class of plants, and in the 
natural method ranking under the 50th order, 
amrntacem. There* are 53 species. 

8ALMO, the salmon, in natural history, a 
^niis of fishes of the order abdominules. 
Generic character ; head smooth, couqiressed ■ 
tongue white and cartilaginous; teeth in the 
jaws and on the tongue ; gill-membrane from 
tour to twelve-rayed: body furnished at the 
hind part with on adipose fin. Gmeliu enu- 
merates fifty-live species, and vShavv sixty-two, 
of which the following are the principal : 

S. snlar, or (he common salmon. This 
abounds principally in the Northern Seas, vvhich 
if quits at particular periods, to ascend rivers 
to a very considerable height, and deposit its 
spawn ill them. 

I’lns fish is remarkable for the excellence of 
its flavour, and its ricimess, n*id is a welcome 
dish at every table. It constitutes, nIso,_ an 
important article of commerce. The principal 
fishery for salmon, in this island, is at Berwick 
on the Tweed. , 

•S’, far to, nr common trout, is found in almost 
all tlie European streams, at least such as are 
cool and clear. Its length, in general, is about 
foil ripen inches. 

S. thymttlhis, or the grayling, is about a foot 
and a halt' long, and abounds in the rivers of 
mountainous countries in Europe and Asia. It 
resembles the t^ont in form. In some of the 
rivers of England, it is found in great perfec- 
tion. 

SALT, common. The pieparation of that 
kind of salt which is used for rnlinary ami 

onoinical purfioses, (in-.iriat of soda,] depends 
.ipon the well- known fact, that the salt con- 
tained in tlie sea- water, or bi^-springs, being 
a fiyed body, will not rise wth the vaMiir of 
the water. All tberefoie, (hat is wanted, is to 
exposcj^ny water coetaining lalt to evaporation. 
The bait commonly known by the name of bay- 
salt is obtained from the water of the sea hy 
evaporation. This evaporation is in some places 
performed by the heat of*the sun, the water 
being let into shallow trenche.s, in order tq ex- 
pose as large a surface as possible. 

In the northern conotries, where foe heat of 
foe sun is not snfflciently great, artificial fires 
are employed. In some salt-works these two 
methods are united; and in England, and 
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coiintriefl where ealC>rock Is plGotifuI, Uiat sub- 
stance is dissolved in salt w'ater, and then evapo- 
rated. ^ 

SAMBUCUiS, elder, a genus of the trigirnia 
order, in the pentaydria class of plants, and in 
(he natural method ranking under tlse 43d order 
dumosae. ^ The calvx is quinqiieparlite ; the 
corolla quinqiiefid ; tiie berry trispermous. The 
specips are only five. 

SaMIELS, the Arabian name of a hot wind, 
peculiar to the desert of Arabia. It blows over 
the desert in the*moiith8 of July and August 
from the north- wei}^ quarter, and sometimes it 
continues w'ilh all its violence to the very ^tes 
of Bagdad, but never ailects any body within 
the walls. . ' • ' 

SAND, in natural history, a genus of fossils, 
ihc characters of which are, that they are found 


SARCOCOL, in chemistry,! a k***® resin, 
supposed to^ be the product of tli^ pensea sai^ 
^colla. It is brought from Persia and Arabia, 
in the form of small grains: they have sweet 
and bitterish taste, and are very solnble iir 
water. 

SARDONYX, a precions atone conslltiDg 
of a mixture of the chalcedony an4 cameSan, 
sometimes in atiata, but at other times blended 
together. 

SARMENTOSiB, the name of the llth 
class in Linneus's Fragments^ of a Natural 
Method, consisting of plants which have climb- 
ing stems and branches, that, like the vine, 
at^ch themselves to tlie bodies in their neigh- 
bourhood for the purpose of support 

SARSAPARILLA, in pharmacy, the root 
of the rougir smilax of Peru, consisting of a 


appear regular, though more or less complete 
concretions ; not to be dissolved or disunited 
by water, or formed into a coherent mass by 
means of it, hut retaining their figure in it; 
transparent, vitrifiablc by extreme heat, and 
not dissoluble in, nor etfervesriug with, acids. 

Sand is of great use in the glass manufacture ; 
the white writing sand being employed fur 
making of tlie white glass, and a coarss 
greenish-lboking sand for the green glass. 3n 
agriculture it seems to be the oHice of sands to 
make unctuous earths lertile, and fit to support 
vegetables, 8cc. 

SANDARIO GUM. A resin in yellowish- 
> white tears, possessing a eunsiderabie degree 
of transpareney. 

SANDIVEH, or ulass>cvcl. This is a 
salim* matter, which rises as a scum in the puls 
or rrucibles in which glass is made. 

SANHEDRIM, or Sanhedrin, among the 
Jews, the great council of the nation, consisting 
of seventy senators, taken partly I'roiii among 
the priests and levities, ana partly out (tf the 
inferior judges, who formed what was called 
' the lessor sanhedrim. 

SANIDIUM, in natural history, the name of 
a genus of fossils of the class of tlie selenitic, 
but neither of the rhumboidul nor columnar 
kinds, nor uny other way distinguishable by its 
external figure, being made up of several plain 
flat plates. 

SANIES, in medicine, a serous putrid iiinlter, 
issuing from wounds ; it diflerl from pus, which 
is thicKer and white. 

SAP. The sap of trees, chemically con- 
sidered, is a w'atery mucilaginous limiid, otlen 
strongly saccharine, so ps to yield a large 
quantity of sugar, and to furnish a very strong 
^rmented liquor. 

Sap, or Sar^, in the art of war, ^ is the dig- 
ging deep under the earth of the glacis, in order 
to open a cpvered passage into Uie moat. 

SAP-ro/otirs, a name |(iven to vaAous ex- 
pressed juices of a viscid nature, which are 
inspissated by slow evaporation for the nse of 
painterly as sap-gseen, gamboge, 

SAPPHlREl See Cocundum. 

SARCASM, in rhetoric, a keen bitter ex- 
ressioD, which has the true point of satire, 
y which the orator scoffs and insults kis 
enemy: such was that of the Jews to our Sa- 
viour, ^ He saved others, himself he cannot 
save.** 


or thicker, flexible, and composed of fibres 
nmiiing their whole length : (hey have a bitter- 
ish but not ungrateful taste, and no smell : and 
as to their medicinal virtues, they are sudorific 
and otteniiant, and should be given in decoc- 
tion, or by way of diebdrink. 

SASH, a mark of distinction, which in the 
British scr\#e is generally made of emsou 
gilk fur the officers, and of crimson mixeT wirh 
white cotton for the scijentiis. It is wo/n 
round the waist in most regiments; in some 
few', particularly in tha Highland corps, it is 
thrown across the shoulder. 

SASSAFRAS, the wood of an American 
tree. See Laukus. 

It is said to be warm, aperient, aftd corro- 
Ijorant; and frequently employed as an infu- 
sion, in the way of tea, is a very pleasant 
drink : its oil is very fragrant, and possesses 
Must of llie virtues of tlic wood. 

SATELLITE. See Astronomy. 

SATIN, a glossy kind of silk stulf, the warp 
of w'hicli is very uiie, and stands out so as to 
cover the coarser woof. Some satins are quite 
plain, others wrought; some flowered with 
gold or silver, and others striped, &c. 

SATIN SPAR. Fibrous limestone ; which 
see. « 

SATURATION. Some substances unifp in 
all proportions. Such, for examole, are acids 
in general, and some other saltr with water ; 
and many of the metals with eacli other. But 
there are likewise many substances which 
cannot be dissolved in a flisd, at a settled 
temperature, in aqy qiiantitf beyond a certain 
proportion. Thus ^ater will dissolve^ only 
about one-tliiru of its weight of common salt, 
and, if more be added, it wi}l remain solid. 

A fluid, which hi^ds in solution as much of 
any sabstance as it can dissolve, is said to be 
saturated with it But roturation with one 
substance does not depgve the fluid of its 
power of acti^ on and dissolving some other 
Dodies, and in many cases it incre' ses this 
power. For example, 'Water saturated with 
salt will dissolve^ sugar ; and water saturated 
with carbonic acid will dissolve iron, though ^ 
without (his addition its action on this ftetal is 
scarcely perceptible. 

SAllJttN. Sec ASTRON9MY. 

SAW, an instrument which senes to cut 
into pieces several solid matters: as vyood, 
stone ivory. &c. The best saws are extern- 
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pered steel I round bright and amooth; Uioae to sevenil dilTerent kinda of atonei. but morv 
of iron are only hammer-hardenpd ; henop, the eapecially to some of the argillaceoiia kind, 
hrst, besides their being stiller, are likewise SCHOLIUM, a note, annotation, dr rc- 
lound smon^er than the last. in«rk, occasionally made on some pasange, of 

SAWING, dividinfc timber. See. by the ap- proposition, of an old antlior. This term is 
phration of a saw, either by die hand or mill, much used in geometry, and other parts of 
The niechaniani of a sawing.inill may be re- mathematics. 

dufced to three principal things: the first, that SCIOPTIC, a sphere, or globe of wood, 
the saw be drawn up and down as long as is with a circular hole or perforation, wherein a 
necessary, by a motion coinrimnicated by water lens is placed. It is ho fitted that, like the * 
or steam to the wheel : the second, (hat the eye of an animal, it may be turned round every 
piece ol tiiiibey to be cut into boards be ad- wav, to be used in making experiments in a 

vanced by an nitiform motion to receive the darkened room. r 

strokes ol- the savy ; for here the wo.hI is to SCIHJ3 FACIAS, is a jndicial writ, and 
meet tiie saw, and not the saw to follow the properly lies after year and a day after 
woi»d, tliereiore the niolioii of the wood and judgment given'; whereby the sheriff is com- 
t mt ol the saw' ought immediately to depend manded to ,siimmon or give notice to the de- 
tbe one on the other: the third, that when the fendaiit, tbdi; he appear and shew cause why 

saw has cut throngh the whole length qf the the plaintiff should not have execution, 

piece, the machine stops of itself, and rt mains SCIU l?US, Squibrbl, a genus of qiiadru- 
immoyenble. , . , . * order glires ; the generic character 

SCALhi, a mathematical instrument, con- is, upper front-teeth cuneated, lower sharp; 
sisling of several lines drawn on wood, brass, gritidei*s in the upper jaw five on each side, 
silver, tkc. and variously divided, according in the lower four; clavicles in the skeleton; 
to the purposes it is intended to serve ; whence tail (in most specits) spreading towards each 
it* acquires various denominations, as the plain side. The animals composing this elegant ge- 
sciile, diagonal scale, plotting scale, Gunter’s mis are remarkable for the liveliness of their 
• • . € ^ disposition, the celerity of their motions, aiid 

SjiiAMMONY, in the materia Viiedica. See the general beauty and newness of their ap- 
CoNVOLvui.us, and Cum Resins. • Iiearance. They inhabit woods, livp entirely 

^ SCANDALUjM MAGNA'rUM, is the s|x*- du vegetable food, and take up their residence 
ciid name of a_ statute, and alsq ol a wrong iii the hollows of trees, where they prepare 

done to any high peiConage of the land, as tJieir nests. 

prelates, dukes, marquises, earls, barons, and SCLRROTICA, in anatomy, one of the 
other nobles; and also the chancellor, trea- tunics, or coats, of the eye. 
surer, clerk of the privy seal, steward of the 8COLD. A common scold is a public nui- ' 
house, jhstice ol one bench or other, and other sance to her neigh bourliood, for which offence 
great officers of the realm, by false news, or she may be indicted. 

horrible or false messages, whereby debates SCOLOPAX, in ornithology, a gem\s be- 

and discord betwixt them and the commons, longing to the order of grallae. The back is 

or any scandal to their persons, might arise c 3 'liudrical, obtuse, and longer tivan the head; 

1 his statute has given name to a writ, granted the nostrils are linear; the fare is cov*‘red, 

^ four toes. Tliere are iilty 

SCAPI'-MKNT, a general term for the species, of which the following are the chief: 
manner ot communicating the impulse of the .S. arquata, or the common curlew, is ge- 
wheels to the peud'ilum of a clock. Common nerally about two feet long, aud is to be met 
scapements consist of the swing wheel 'and with in England throughout the year, either on 

the coasts, or near the mountains. Slugs and 
• ^^^ULA. S<*e Anatomy. worms, which its bill extracts from the ground 

PAPULAR. See Anatomy. in tlie morning and the evening, constitute its 

SCARA^I^t'S. beetle, a genus of insecti inland snhristerice ; and when on the shores of 
of the order colroptera. The generic cliara '- the sea, it feeds on marine animals. These 
ter is, antennee or horns rlavate, with a fissile birds are often qbserved in large flocks^ and 
tip : legs generally toothed ; body thick and are used by many for food. Those kilbnl on 
co.'iipact. Thi# g;^nus is extretnrly extensive, tlie coasts, however, are rank and fish^, 
there being nearly one hun^fcd species. iS. rusiicola, or the woodcock. These birds 

SC«\RIFICAT10N, in Snrge/y^, the opera- are about fourteen inches in length. Tliey are 
tion of making several incisions in the skin by migratory in tliis country, and supposed to 
means of lancets, or other jnstrurnents, parti- proceed from Sweden. 

cularly the cupping instrument. S. Qallinfuju, or the snipe, weighs about foufr 

SCAVENGERS, ^ two officers annually ounces, is about twelve inches long, and to be 
chosen in every parish in London and its found in nearly every country of the world, 
suburbs, by the duirchwardeus, constables, Its food consists of worms afid insects, wliich 
and other inhabitauts, to hire persons called it seeks near small streamlets, and in general 
rakers, with carte, to clean tbe^ streets, and in wet t^rounds. It eats also slugs, 
carry aw^ the dirt and filth, with the ashes fL ^tjocejihnwe, or the common godwit, is 
and dust from every house. of the wei^t of twelve onmies. and ranks in 

SCENOGRAPHY, in perspective, the per- the highest order of delicacies. It is found 
spectivk^' represeotatiori of a Kody on a plane ; in almost every country, and in tbo marshy 
or a description and view of it in all its parts grounds of Lincolnshire and Cambridgeshire 
and dimeDsions, jgich as it appears to the eye is particularly abundant. 

*** or redshank, is not uncommon in 

oWISTUE, in mineralogy, a name given tliis island, and partici\|Brly towards the south. 
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SCOLOPENDRA, Centipede, a genus of 
insects^ of the order aptera ; the generic char 
racter is, antennie setaceoha ; body depressed ; 
legs numerous, equalling the number of seg- 
ments of the body on each side ; feelers two, 
setaceous. The larger species ol^the genus 
scolopendra, found only in the hotter regions 
of the globe, are insects of a formidable op- 
pearaj^ce, and possess the power of inflicting 
' severe pain and inflammation by their bite. 
Of those one of the most conspicuous is the 
scolopendra morsithns, a native of many parts 
of Asia, Alrica, and South America. 

SCOMBER, Mackrel, a genus of flslies^of 
the order thoracici ; the generic clmracter is, 
body oblong, smooth, sometimes cariiiated by 
the lateral line ; finlets (in most species) above 
and below, towards the tail. T/lere are 22 
species, of which the most remarkable is, the 
scomber scomber, common mackrel. This beau- 
tiful fish is a native of the European and 
American seas, generally appearing at stated 
seasons, and swarming, in vast shoals, round 
particular coasts. Its great resort, however, 
seems to be within the arctic circle, where 
it resides in innumerable troops;- grows to a 
larger size than elsewhere, and is supposed to 
And its favourite food, consisting chiefly of 
murine insects, in^far greater plenty than in 
warmer ladtudes. The shape of the niuckre? 
is highly elegant, and it is justly considered al 
one of the most beautiful ot the European 
species. Its merit as an article of foiia 
universally established, and it is oue of those 
fishes which have maintained their reputation 
» through a long surcession of ages. 

>»CORIA, or Dross, is that mass which is 
produced by melting metals and ores, and 
when* cold is brittle, and not insoluble in 
water, being properly a kind of glass. 

SCOKfNU, the art of forming a score 
by collecting and properly arranging iinflcr 
each other the several detached parts of any 
composition. 

SCORPyENA, a genus of fishes offhe order 
thoracici. The generic character is, head 
large, aculeated, cirriiose, without scales, sub- 
compressed ; eye placed near each other ; teeth 
in the jaws, palate, and throat ; gill-membrane 
se\ eii-rayed ; body fleshy ; dorsal fin single, 
with the rays of the fore part spiny Nine 
species. 

SCORPIO, in natural his^ry, a genus of 
injects of the onler aptera. Generic chitrac- 
(**r: eight legs, besides two claspcrs, or hands, 
seated on the fore-part of the head ; eight eyes, 
three placed on each side of the thorax, and 
two on the back : two feelers projecting che- 
liforiii; the lip is bifid, and the tail long, 
jointed, and terminated by a sharp, crooked 
sting; on the under-side, between the breast 
and abdomen, are two iosirnments resembl.'ng 
a comb. There are ten species, nll.^f which 
are armed with a slight pungent .sting ; and 
in hot climates some of them are highly dan- 
gerous ; they prey upon worms, spiders, flies. 
See. and even on OHo another. 

SCOTL^AND. By 5 Anne, c. 8, the union 
of England and Scotland vyas cflectcd, and the 
twenty-five articles of onion agreed to by the 
parliaments of bolh nations, were ratiflea and 
confirmed as follows; vis. tlie succession to 
the monarchy of Great Britain, shall be the 
4ume as was before settled with regard to that 


of England. The united kingijbnia shall be 
represented by one parliament. There shall 
ba a communication of all rigbt&.fiDd privilege* 
between the subjects of both kingdoms, except 
where it is otherwise agreed. When England 
raises 2,000,000/. by land-tax, Scotland shall 
raise 48,000/.; the standards of the coiiiVof 
weights and measures, shall be rednceci to 
those of England, throughout the united king- 
doms. The laws relating to the trade, cus- 
toms, and the excise, shall be the same in 
Scotland as in England; but all the other 
laws of Scotland shall remain in force, though 
alterable by the parliament of Great Britain ; 
and particularly laws relating to public policy, 
are alterable at the discretion of parliament; 
laws relating to private right are npt to«be 
altered, but for the evident utility of the people 
of Sc^ptland. Sixteen peers are to be chosen 
to represent the peerage of Scotland in par- 
tiainent, and forty-five members to sit in the 
house of commons. 

SCRUPIjK, a weight equal to the third part 
of a drachm, or to twenty grains. 

SC (JLPr UR E. Sculpture is an art, in 
which, by means of taking away, or adding to, 
matter, all sorts of figures are formed, either 
in clay or wax, wood, marble or other stones, 
or metal. ^ • 

« The art of sculpture, in its most extensive 
sense, comi4re bends not only carving in wood, 
sfotic, or marble, but also enchasing, engraving 
in all its kinds, and casKng in bronze, or lead, 
wax, and plaster of Paris, as well as modelling 
ill clay, wax, or stucco. 

The art of sculpture, like its sister, painting, 
is imitative, not for the gratification or the eye 
only, but also of (he intellect It is capable 
of expressing ail forms that fall under our 
inspection, and also of conveying more select 
expressions of beauty than are to be found, 
either by ordinary observation, or are generally 
united in one body, and which are therefore 
called ideal forms. 

Little need be said of the mechanical port 
of this art, as various chisels, a mallet, com- 
passes, and materials for polishing marble, are 
all that is reunired; the essential is seated in 
the mind, and, as Roubiliac used to say, “ tlm 
figure is in the substance of tho marble, I only 
extricate it from the enclosure, or pick it out.” 

SCUTAGE, was anciently a fax imposed 
on sncii as held lands, &c. by knight’s service, 
tow'ards furnishing the king's army. 

SCU'IT'LES, in a ship, soutflxi holes cut in 
the deck, big enoiwh to let in the body of a 
man, serving .^to let people down intot any 
room below upon occasion, or from one deck 
to another. ^ 

SEA, is frequently used for that vast tract 
of water encompassing the 'whole earth; but 
is more properly a part or division of these 
waters, and is better defined a lesser assem - 
blage of water, which lies before, and washes 
the coasts of, some particular rountries, from 
whence it is generally ^denominated, as the 
Trisli Sea, (he Mediterranean Sea, the Arabian 
Sen, &c. ...Mi' 

SEAL, a pnn#heon or piece of mdtal, or 
other matter, usually either round or oval, 
whereon are engraven the arms, device, fire 
of some prince, slate, coinniiinity, magis- 
trate, or private person, often with a l^nd 
or subscription, the impression whereoF in 
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wax, serves ^(o make acts^ iustmineiits^ &c. 
autKentic. 

SEALER, an officer in chancery, appointed 
by the lord chancellor or keeper of the creat 
seal, to seal the writs and instruments Oiere 
made in his presence. 

f^AM, or SEME of com, is a measure of 
ei^it bushels. 

Seam of glass^ the quantity of 120 pounds, or 
24 stones each five pounds weight. 'I'iie seam 
of wood is a horse-load. 

Seams of a shipt are places where her 
planks meet and join together. 

SEA ECU LU, an officer of the customs, 
whose business it is to search and examine all 
ships out u a rd -bound, to see whether they have 
any prohibited or unaccustomed goods on 
board. 

SEAR chiht or Cere cloth, in siirgqry* a 
form of external remedy somewhat harder than 
an unguent, yet softer than an einplaster, though 
it is frequently used both for the one and the 
otlier. 

SEA SALT, is merely muriate of soda. 

SECALE, rye^ n genus of the digyniu order, 
ill (he triandria class of plants ; and in the 
natnral method ranking under the 4th order, 
grntnina. 

is commonly sown on poA, dry, lime- 
stone, or sandy soils, where wheat \%ill nqt 
thrive. By continuing to sow it on such a soil 
for two or three years, it will at length ripen a 
month earlier than th^. which has been raised 
fur jears on strong cold ground. 

SECANT, in geometry, is a line tliat cuts 
anotiier, or divides it into two parts. 

In trikunometry, the secant denotes a right 
ine diuwti from the centre of a circle, which 
cutting the circumference, proceeds till it 
meets with a tangent to the same circle. 

SECOND, in geometry, chronology, &c. th- 
sixtieth part of a prime or minute ; whether of 
a degree, or of an hour ; it is denoted by tw'o 
small accents, thus ("). 

SECONDARY ROCKS. See Miner- 
alogy. 

SECRETARY, an officer who by l.is mas- 
ter’s orders writes letters, dispatches, and i*;her 
instruments, which he renders anlheutic by his 
sigeet 

SECRETION, in the animal economy, iLt 
separation of sixue fluid mixed with the blood 
by means of (he glands. 

SECTION, in geometry, denotes a side or 
surface appeaii.ie of a body or figure cut by 
another ; or the pTace whei;p lines, planes, &c. 
cut each other. * « 

S^'TION of a building, is the same with 
its profile ; or a deliuealioQ of its heights and 
depths raised on a plane, m if the fabric was 
cut asunder to discover its inside. 

SECTOR, in geometry, is a part of a circle, 
comprehended between two radii and the arch ; 
or it is a mixed triangle, formed by two radii 
and (he arch of a circle. 

SECIIN DINES, birth, in anatomy , the 

several coats or membranes wherein the foetus 
is wrapped np in tJie mother’s womb, as the 
cborioiraiid amnios, with the^lacentn, &c. 

SEED, in botany the essence of the fruit of 
every ymtable. IPLinnacus denominates it to 
be a d«cido<*us part of the plant, containing the 
nidilnents of the new vegetable, and fertilized 
by tft! sprinkling of the male dust. 


SEDITION, among civilians, is used for a 
factious commotion of the people, or an as- 
sembly of a number of citizens without lawful 
authority, tending to disturb the peace and 
order of the society. ,, ^ 

SEGMENT of a sphere, is a part of a sphere 
terminated by a portion of its surface, and a 
plane which cuts it off, passing somewhere out 
of the centre ; being more properly culli^d the 
section of a sphere. . . . ' ’ 

SEIGNIORY, dominium in otir law, is used 
fur a manor or lordship of h seigneur, or lord 
of the fee nr manor. « 

SEIGNORAGE, signifies the right, or due 
b^ouging to a seignetir, or lord : but it is par- 
ticularly liked fofr a duty belonging to tlie prince, 
for the coining of money, cafled also coinage ; 
which undef our ancient kings was five shillings 
for every pound of gold brought in the mass to 
be coined! and a shilling for every pound weight 
of silver. At present the king claims no 
seignorage at all. 

SEISIN, in law, signifies possession. 

SEIZE, SKAZE, or seuse, in the sea-langnage, 
is to make fast, or* bind, particularly to fasten 
two ropes together with rope-yarn. 

SEIZURE, in commerce, an arrest of some 
merchandize, moveable, or other matter, either 
ill consequence of some law^uorof some express 
Sirder of the sovereign. , 

SELENIUM, (from st^rjvri, the moon,) indi- 
cating its analogy to Tellurium, is the name 
iven to a substance discovered by Berzelius, 
avingihe properties of a metal combined with 
those of sulphur to a great degree. 

Its colour is grey ; its lustre bright metallic. * 
It fuses at a few degrees above the boiling point 
of water: and when slowly cooled, assumes a 
granular fracture. It unites with the melals. 

SELL, in building, is of two kinds, viz. 
ground-sell, which denotes the lowest piece of 
timber, in a timber building, and that on wliicli 
(he whole superstructure is raised; and the 
window-sell, called also window-soil, is the 
bottom piece in a window-frame. 

SEMEN, a substance prepared by nature for 
the reproduction and conservation of the species 
both in animals and plants. The pec'tiliar 
liquid secreted in the testes of males, and des- 
tined for the impregnation of females, is known 
by (be name of semen. 

SEMI-circ/c, in geometry, half a circle, or 
tiiat figure comprehended between the diameter 
of a circle and half the circumference. 

SEMI-co/o;;, in grammar, one of the points 
or stops used to distinguish the several members 
of sentences from each other (;). 

SEM \ diurnuL Of any of those circles whith 
the sun appears to Mrforni each daily revolu- 
tion, that portion which is above the horizon 
called the dim nal arch, and that which is below 
the horizon is calli^d the nocturnal arch, the 
halves which are c.illed ihd' semi-diurnal and 
the semi-nocturnal arches. 

8ENECIO, groundsel, a mnus belonging to 
the class of syngenesia, ana to the order of 
polygamia siiperflua, and inihe natural classifi 
cation ranked under the 49th order, compositae 
There ore 76 species. Of these, seven^ arc 
British; the vulgaris, viscoeus, sylvaticos, 
crucifolins, jacobiea, paludosas, and sara* 
cenirus. 

SENSITIVE PLA^IT. See Mimosa. 
SENTENCE, in grammar, a period or set 
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of words coniprehcndiDg some perfect sense or 
sentiment of tne mind. 

SEPIA, the cuttle-jisk, a genns belonging to 
the order of vermes mollnsca. There are eij^ht 
brachia interspersed «on the, interior side,^ with 
little round serrated cups, hy the coAraction of 
which tlie animal lays fast hold of any thing. 
Besides these eight arms, it has two tentacula 
9 longem than tlie arms, and frerpiently pedunen- 
Inted. The mouth is situated in tlie ceutre of 
the arms, and is hopiy and hooVed. The eyes 
are below the tentacula, towards the body of 
the animal. The body is fleshy, and received 
into a sheath as far as the breast. 'I'heir food 
nre tunnies, sprats, lobsteits and otlio,||shell-flsh. 
With their arms and trunks tliey fasten them- 
selves, to resist the motion of tlie w';{jves. Their 
beak is like that of a parrot. The fenialA are 
distinguished by two paps. 

The bony scale on the back is tliat which is 
sold in the shops, and which, when reduced to 
fine powder, is reckoned excellent for the 
teeth, as well for keeping them white as for 
preserving them. It is also used as pounce. 
Tlitse nnitnals have the power of squirting out 
a black fluid resembling ink, which is said to 
be an ingredient used in the composition oi 
Indian ink. They deposit their eggs upon sea- 
weed, which ref^mule a buiieh of grapes. 
When firsi deposited they are ^t-hite, hut wmetf 
impregnated by the male they become black'; 
tliev are round, with a little point at the end. 
and in each of them is.inclosrd a living cutflo- 
flsh, surrounded with a gelatinous fluid. The 
flesh is used as food by the Italians. 

SEl^^UACilNI', the name given to a Greek 
version of tlie hooks of the Old Testament, 
I'roiii ,ils being supposed to be performed hy 
seveniy-two Jews, who are usually called the 
seventy interpreters, because seventy is a round 
number. 

SEI^'I’HM. See Anatomy. 

SEQUKSTIIA'riON, is the separating or 
setliug aside of a thing in controversy from the 
possession of both those who contend for it. 

A sequestration is also a kind of execniion 
for debt, especially in the case of a benefieed 
clerk, of the protits of the heneflees, to be paid 
over to him that Itad the judgment, till tlie debt 
is satisfied. 

SER(«E, in commerce, a woollen stulf mami- 
faetnred in a loom, of which there are various 
kinds, denominated either from their diflerent 
qualities, or from the places where they are 
wrought ; the most considerable of which is the 
English serge, which is highly valued abroad, 
and of which a manufacture had heeji for some 
years carried on in France. 

SERGEANT, or Serjrant at law, is the 
liighest degree taken in that profession, ns that 
of a doctor is in the civil law. 'I’o these ser- 
jeants, ns men ofgrent learning and experience, 
one court is set apart for them to pl^ud in by 
themselves, wliicn is the court of common 
pleas, , where the common law of England is 
most strictly observed ; yet though tiiey have 
this court to (lientselves, they are not restrained 
from pleading in other courts, where the judges 
(who cannot be elevated to (hat dignity till they 
have taken tlie degree of seijeant at law) rail 
them brothers, and hear them with great respect, 
next to the king’s attorney and solicitor general. 
These are made by thfj kind's mandate, or writ. 

Sergeant, or Seijeant, m war, is an inferior 


officer in a company of foo^ or trodp of dra 
goons, armed with a halberd, ana appointed to 
see discipline observed, to teach thi:b>floldi6r8(he 
exercise of their arms, and to order, straighten, 
and form, ranks, files, &c 

SERIES, in general, denotes a continned 
succession of things in the sanle order, ftnd 
having the same relation or connection vVlth 
each other. 

Series, infinite, is a series consisting of an 
infinite number of terms, that is, to the end of 
which it is impossible to come ; so that let the 
series be carried on to any assigimble length, or 
number of terms, it can oe carried yet fartlier, 
without end or limitation. 

SERPENTES, in natural history, an order 
of the amphibia class, the characteristics of 
which are, a month breathing hy the Inngs only; 
body japering ; neck not distinct ; jaws dilatable, 
not articulate ; no feet, fins, or ears ; motion 
sndnlatory. They are cast naked upon, the 
earth, without limbs, exposed to every injury, 
but frequently armed witli a poison the most 
deadly and horrible, which is contained in 
tubular fangs resembling (eetli, placed without 
the upper jaw, protruded or retracted at plea- 
sure, aiid snrroimded wilh a glandular vesicle, 
by w'hich this fatal fluid is secreted. But lest 
this tribe slidfild too much encroach upo*! the 
limits of other animals, the benevolent Author 
of Nature Iras armed only about a fifth in this 
dreadful niiiniier. The jaws are dilatable and 
not articulate, and (he Axrsopbagus so lax, (hat 
tliey cap swallow without mastication, an uni- 
mal twice or thrice as large as the neck. Tliere 
are seven genera, viz. the 

Acbrorlinrdns CoecWJk 

Amphisbiena Coluber 

Aiigtiis Crotalus 

Boa. 

'Die distinction between the poisonous and 
innoxious serpents, is only to be knu\^ n by an 
accurate cxaniiuation of their teeth ; those which 
arc p<iis<jiioiis being always tubular, and calcu- 
lated for the injection of the poisonous fluid, 
from a peculiar resrM voir communicating with 
the fang on each side the head. These teeth 
or fangs are situated in the upper jaw : they are 
frequently accompanied by smaller fangv, 
seeiningiv intrnderl to supply the place ofitne 
others, i)' lost by age or ar<-ideti(. The fangs 
are situated in a peculiar bone, so articulated 
w'ith the rest of (lie jaw as to elevate or depress 
them at the pleasure of the animal in a quies- 
cent stiite they are reciimbei^, Hvith their points 
directed inwards or backwards; but when the 
animal is iiiaJiiied*to use them as weap 9 na of 
ollence, their position is altered by (he Mcnliar 
mechanism of bone in which thcjy are 
rooted, and they become almost perpendicular. 

Serpents in cold and temperate climates con- 
ceal tliemselves during winter, in cavities be- 
neath the surface of the g^und, or in any otlier 
convenient places of retirement, where they 
become nearly or wholly in n state of torpidity. 
Some aerfients are viviparous, as the rattle- 
snake; the viper, &c.: while the innoxious 
species are oviparous, depositing, as we hnve^, 
ooserved, their'^eggs in a kind of chflifn in any 
warm and close situation, where tliey are 
afterwards hatched 

The broad undivided laminae on the bellies 
of serpents, are termed scuta, and the jailer 
or divided ones beneath the tail are*called 
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niibcaudal scales, and from these different 
kinds of laminar, the Linnean genera are cha> 
racterized. ' 

SERPENTINE, a mineral found in amor- 
phous masses, forming strata, and even entire 
mountains. Its fracture is splintery, sometimes 
coijKihoidal ; feels soft and almost greasy: 
generally emits an earthy smell when breathed 
on. Its colours are various shades of green, 
yellow, red, grey, brown, and blue : commonly 
one or two colours form the^ ground, and one 
or more appear in spots or veins. 

This stone takes its name from its variegated 
colours, which, in tneir disposal, very much 
resemble a serpent’s skin. 

S KR VA N r. See M aster and Servant. 

SERVICE, in law, is a duty which a tenant, 
on account of his fee, formerly owed to his 
lord. f 

SERITM, a thin transparent liquor which 
makes a considerable part in the mass of 
blood. * 

SE^ION, in law, denotes a sitting of jus- 
tices in coiiii upon their commission : as the 
session of oyer and terminer, &c. 

Sessions, quarter. The session of the peace 
is a court of record holden before two or more 
justices, whereof one is of the qm)rum, for the 
execution of the authority given mem by the 
commission of the peace, and certain statutes 
and acts of parliament * 

The justices shall keep their sessions in 
every quarter of the yefcr at least, and for three 
days if need be ; to wit, in the first week after 
the feast of St Michael, in the first week after 
the Epiphany, in the first week nflcr Easter, 
and in the first week after St Thomas, and 
ofteiicr if need be. 

Any two justices, one whereof is of the 
quorum, by tiie words of the comniissjon of the 
peace, may issue their precepts to the sheriff 
to summon a session for the gencrnl execution 
of their authority ; and such session, holden at 
any time within that quarter of a year, is a 
general quarter-session. 4. Burn, 181. And 
such precept should bear teste, or be dated, 
fiffeen days before the return. Nels. Intr. 35. 

IMie sheriff also shall cause a jury to appear 
ak such days and places ns the said justices, or 
sncli'two or more of them as aforsaid, shall ap 
point 

SET-q/^ is whe.i the defendant acknowledges 
the justice of the plaintiff’s demand on the on 
hand, but on the other sets up a demand of his 
own to connterbatince that of the plaintiff, 
either in the whole, or in part ; as if the plain- 
tiff sneri for due on a note of kand, the de- 
fendant may bet off 9/. due to himself fur mer- 
chandize sold to the plaintiff. « 

SET, or Sets, a term used by the farmers 
and gardeners to express the young plants of 
the white thorn and other shrubs, with which 
th^ use to raise their gnick or quickset hedges. 

SETON, in surgery, a few horse hairs, small 
threads, or large packthread drawn through 
the skin, chiefly the nefk, by means of a large 
needle or probe, with a view to restore or pre- 
•^rve bei^. 

SETTfNO, in astronomy, the withdrawing 
of a star or plan|^, or its sinking below the 
^ horizon. Astronomers and poets make three 
different kinds of setting of the stars, viz, the 
eosmioal, achromial, and helical. 

SirflMc, in the sea lan^ge. To set the 


land or the sun. by the compass^ is to observe 
how the land bears on any point of the com- 
pass, or on what point of the compass the 
suilf is. 

SEW£]^, a passage or Igniter made to carry 
water into the sea or a river, whereby to pre- 
serve the land &c. from inundations and other 
annoyances. The business of the commissioners 
of sewers, or their ofiice in partieniar, i^to re- < 
pair sea-banks and walls, survey rivers, public 
streams, ditches, &c. and. to make orders for 
that purpose. 

SEXAGESIMALS, or Sexagesimal frac- 
tions, fractions whpse denominators proceed 
in a sexafecupje rafto : that is, a prime or the 

first minute, ^ ; a second = ; a third ZZ 

itiob 

Anciently there were no other than sexa<» 
gesimas used in astronomy, and they are still 
retained in many cases, though decimal arith- 
metic is now generally used in astronomical 
calculations. 

SEXTANT, in, mathematics, denotes toe 
sixth part of a circle, or an arch compreh^d- 
ing sixty degrees. 

The word sextant is more particulnrlv ust d 
for an astronomical instrument made like a 
quadrant, excepting that itS limb only com- 
pj^chends sixty degrees. The use And appli- 
cation of the sextant is the same with that of 
the quadrant. See Quadrant. 

SEXTON, a chiirch-otlicer, whose business 
is to take care of the vessels, vestments, &;c. 
belonging to the church, and to attend the , 
minister, churchwardens, &c. ut church. 

SEXUAL system^ in botany, that system 
of clussificatioii which was invented h} the 
immortal Linna'us, professor of physic and 
botany, at Upsnl, in Sweden.^ It is founded 
on the parts of fructification, viz. toe stamens 
and pistils; these having been observed with 
more accuracy since the discovery of the uses 
for which nature has assigned them, a new set 
of principles have been deriv^ from them, by 
means ot which the distribution of plants has 
been brought to a greater decision, and ren- 
dered more conformable to trne philosophy, 
in this svstein, than in any one of those wliich 
preceden it. 

SHADOW, in optics, a privation or dinii- 
notion of light, by the interposition of an opake 
body, or it is a plane where the light is either 
altof^ther obstniftcd, or greatly weakened, by 
the interposition of some opake body between 
it and the luminary. 

SHAGREEN, or Giiagreen, in commerce, 
a kind of grained leather, prepared, as is 
supposed, of the skin of a species of .squaliis,,^, 
or nonnd-fisli, called the shagreen, or slia- 
rain, and mneh used in covering cases, 
ouks, Acc.. t 

SH AMIVl Y, or CriAMors Leather, a kind 
of leather dressed either in oil or tanned, and 
much esteemed for ito soilness, pliancy, and 
being capable of bearing soap^whhout hurt 

The real shammy is prepared of the skin of 
toe chamois-goat. 

The true chamois leather is counterfeited 
with common i oat,^ kid, and even sheep-skin ; 
the practice of which makes a particular pro- 
fession, called by the French chamoisnre. 
SHARK. See Squae-us. 

SHASTER, or Shastram, a sacred book 
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contaimvthe religion of the Baniani; it con> priion all penom vrho break <he peace, o» 
slsu of three tracts ; the first of which contains attempt to break it, and may bind any one in a 
their moral law ; the second^ the ceremonial ; recojmizance to keep the kina's peace, 
and the third, delivers the peculiar observBUCes ciJicir Tk ^ . i. 


— , the peculiar observauces 

for each tribe of Indians. 

SHEATHING, in ship-buildiniS a sort o£ 
rnsing or coveting nailed all over the outside 
of a shiji's^ bottom, to protect the planks from 
the Qprnicioi^ effects of the worms, ft has 
' oeen customary many years past to sheath the 
slims of tiie royal navy, and those of the East 
India service, with* copper. But even vessels 
thus protected, hnve been found to return 
home, after a long voyage, with llie copper 
slieathing extremely ii^jun^ from th^ action of 
the salt water. This led the ifidefaxigable Sir 
H. Davy, to turn his attention to the subject, 
and his experiments have been followed with 
the most complete success. His discovery 
consists in the simple process of (flacing ' 
contact with the copper, some strips of postiive 
nieful, zinc for inslance, by widen the corro- 
sion and foulness from tlie action of the sea 
water are prevented. 

^lEEK See Ovis. '• 

.^lEERING, or Shearing, in woollen 
niaimfacture, is the cutting otl' with large 
sheers the too long nap, in order to make the 
cloth more smooth jind even. 

SHEKEL, in Jewish anticpiity, an ancient* 
coin, worth about 2.v. sterling. • 

SHE LE, among miners, the same wdth what 
they otherwise call fast ground, or fast country ; 
being that part of the internal structure of the 
earth which they find lying even, and in an 
I. orderly manner. 

SHrXL, Q substance of a stony hardness, 
composed of carbonate of lime variously com- 
bined ti'itli animal gluten, and serving for the 
coverings and habitations of diifereiit animals, 
mo.stly of the order of mollusca; allowing of 
liie occasional protrusion of part of their naked 
body. 

Marine shells may be divided, as Mr. Hat- 
elicit observes, iuto two kinds: those that 
have a porcellan^pls aspect, with an enamelled 
surface, and when broken are often in a slight 
degiee of n fibrous texture; and tliose that 
have generally, if not always, a strong epi- 


SHIELD, an ancient weai^n of defence, in 
the form of a light buckler, TOrne on the arm 
to tnm off lances, darts, Sec. 

Shi^d, in heraldry, the escutcheon or %«id 
on which the bearings of coats of arms are 
placed. 

SHIP, a general name for all large vessels, 
particularly those equipped with three masts 
and a bowsprit; the masts being composed of 
a lower mast, top-mast, and top-gallant-mast; 
each of these being provided with yards, sails. 
Stc. Ships, in general, are either employed 
for war or merchandize. 

Ships of war are vessels properly equipped 
with artdiery, ammunition, and all the neces- 
sary raartial weapons and instruments for attack 
or defence. ^ They are distinguished from each 
<>thcr by their several ranks or classes, called 
rates. Bit follows : ships of the drst rate mount 
from JOO guns to 110 guns and upwards; second 
rate, from 90 to 98 guns ; third rate, from 64 
to 74 guns; fourth rate, from 60 to 60 guns; 
fifth rate, from 32 to 44 guns : and sixth rate, 
from 20 to 28 guns. Vessels carrying less 
than 20 guns, are denominated sloops, cutters, 
fire-ships, ann bombs. * 

•SHIP-BUILDING may be defined, (he 
manner of cAn.structing ships, or the work it- 
self, as distinguished from naval architecture, 
which may be consider^ as the tlieory or art 
of delineating ships on a plane. 

SHIVERS, or Sheeveks, in the sea-lan- 
guage, names given to (he little rovers or 
round wheels of pulleys. See Pulley. 

SHOE, a covering for the foot, usually made 
of leather, by the comi)any of cordwainers. 

SHORL, in mineralogy, occurs commonly 
ill granite, gneiss, and other similar rocks; 
often in mass, but very frequently chrystallized. 

SiiOHii, hlack. Colour black. Found in 
mass, disseminated and crystalli^d. Crystals 
three-sided ))risnis, having their lateral edges 
truncated. Sometimes tenninating in a pyra- 
mid. It hecuriies electric by lieat. 
SHOKT-HANI). See Sienographt. 
SHOT, a denomination given to all sorts ot» 


dermis, under which is the shell, principally balls for fire-arms; those for cannon beingJbf 


or entirely composed of the substance called 
nacre, or iiiuther-of-pcurl. 

The porcellaneous shells a|)pear to consist 
of carbonate of lime, ceinenled by a very 
small portion of aiiimul gluten. This uninial 
gluten IS more ahiiudaut lu some, however, os 
HI the patellm. 

The mother-of-pearl shells are composed of 
the same substances. They diiler, however, 
in^their structure, which is lamellar, the gluten 
forming their membranes, regularly ulteruating 
with strata of carbonate of lime, lii these two 


iron, and those for guns, pistols, See. of lead. 

SHROWDS, or Shreds, in a ship, are 
the great ropes which come down both sides 
of the masts, and are fastened below to the 
chains on the ship's side, amLaftirt to tlie top 
of the mast; being parcelled, and served, in 
order to prevent! the mast’s galling tiiein. * 

SIDE, the half of any tiling, as an animal, 
a ship, &c. The sjdes of an animal are dis- 
tinguished iuto tlie right and left side: but 
those of a ship, into the starboard and lar- 
board side. 


the gluten is rnuchanore abundant. ^ 

Mr. Hatchett made a few experiments on 
land shells also, which did not exhibit any 
dilferences. But the shells of the crustaceous 
animals he found tO'a;oiitain more or less |)hos- 
phate of lime, though not equal in quantity to 
tlie carbonate, and iience upproachiiig to the 
nature of hone. 

SHERIFF, As keeper of the king's peace, 
the siieritf is the fiist man in the coiuity, ana 
superior in rank to any nobleman (herein, duriiig 
his office. He may appr^end and commit to 


SIDEREAL iieiy, is the lime in which any 
staf appears to revolve nom the meridian 
to tlie meridian again; which is 23 hours 
66' 4" 6"' of mean solar* time : there being 
3^ sidereal days in a year, or in the time 
of 366 diurnal revolutions of tlie »un; Aat is, 
exactly, if the equItiiocUal points were A sest 
ill the heavens. 

SIEGE, in the art of war, the encampment 
of ail army before a fortified place, with a 
design to take it • 

RiRNlTEj or Sybnitis, a compound gn* 
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nnlar aggrej^ted rock, composed of felspar 
and hornblende, and sometimes ouartz and 
black mica The hornblende is tne chaHic- 
teristic ingredient, and distinpishes it per- 
fectly from granite, with which it is otlen 
coq^foundcd ; but the felspar, which is almost 
akvays red, and seldom inclines to (j^reen, 
forma the most abundant and essential ingre- 
dient of the rock. Some varieties contain a 
very considerable portion of quartz and mica, 
but little hornblende. This is particularly the 
case with the Egyptian varieties, and hence 
these are often contoimded with real granite. 

or Searce, an instrument serving 
to separate the fine from the coarse parts of 
powders, liquors, and the like; or to cleanse 
pulse from dust, light grains, &c. It is made 
of a rim of wood, the circle or si)ace whereof 
is filled with a plexus of. silk, tifihny; hair, 
linen, wire, or even tliin slices of wood. 

SIGHTS qf a quadrant, &c. thin pieces fif 
brass, raised perpendicularly on its side, or on 
the index of a theodolite, circimiferentor, &c. 

SIGN, in astronomy, a constellation con- 
taining a twelfth part of tlie zodiac, or 30 
degrees. 

SIGN-!MA VUAL, in law, is used to sig- 
nify a hill, or writin'g, signed yby the king's 
owft hand-wriring. 

SIGNATiS, certain alarms or notices nsfrd 
to communicate intelligence to *a distant ob- 
server. 

SIGNATURE, in printing, is a- letter put 
at the bottom of the first page at least, in each 
sheet, as a direction to tiie binder, in folding, 
gatberipg, and collating them. 

SIGNET, one of the king’s seals, nvcule 
use of in sealing his private letters, and all 
grants that pass oy bills signed under his ma- 
jesty’s hand. 

SILICA. One of the primitive earths, which 
in consequence of Sir H. Dave’s researches ou 
the metallic bases of the alkalis and eartiis, 
has been recently regarded as a compound of 
a peculiar corabrstible principle with oxygen. 
If we ignite powdered quartz with three parts 
of pure potash in a silver crucible, dis.solvc 
the fused compound in water, add to the solii- 
*tion a quantity of acid, equivalent to satfrate 
thfe alkali, and evaporate to dryne.ss, we shall 
obtain a fine gritty powder, which being e.ell 
washed with hot wa^ and ignited, will Jei>ve 
pure silica. 

Silica forms one of the constituent part-! of 
most stony bodk»s; but it exi'iis in greate.st 
abundance in agates, jns^j^r. flints, quartz, and 
rock* crystal: in the latter it ettists nearly in .. 
state of purity. Silit a is frequently found in 
nature in the crystallized form, and then it is 
distinguished by the name of rock crystal It 
is most commonly in hexagonal prisms, (ermt- 
aated by hexagonal pyramids. 

SILK, in naturtl history, i»the production 
of different species of caterpillars. 'I'lie pha- 
laena, or bomhyz mori, is must commonly pro- 
pagated for that pur^se in Europe; but the 
phalena atlas yields a greater quantity. See 
BoxbYX, and Ph^l^sa. similar substance, 
indeeo, is yielded by the greater number of 
Uie bribe of caterpillars. It is found inclosed 
in two small bags, from which it is protruded 
in fine threads to. serve tlie insect lor a co- 
irei^ daring its chrysalis stale. The webs of 
•pmers are ooviuiisly of the same nature with 


silk , though their fibres, at least in this coun- 
try, are finer and weaker. 

As soon as the worms have produced their 
bdils, or cocoons, they become an article of 
trade, foun those countrfea where silk is cul- 
tivated, tew persons reel off their cocoons, 
but sell them to others, who make this opera- 
tion a separate business. The silk, as formed 
by the worm, is so very fine, that if eaMi ball,! 
or cocoon, was reeled separately, it would be 
totally unfit for the purposes of the mannfac- 
“tiirer; in the reeling, therefore^ the ends of 
several cocoons are joined and reeled tof^ether 
out of warm w'ater, whicli, softening their na- 
tural guiqi mahes tlfem stick together, so as to 
form one strong smooth thread. 

The culkire of silk varies but li(|Ie in dif- 
ferent countries ; it does not require any great 
degree of skill, or a great capital : and as it is 
well known that the silk-worm, with proper 
care, will breed and thrive very well in 
England, it is not surprising that attempts 
should have been made to establish the culture 
of it in this couq/ry. The success of Henry 
the Fourtii of France, in extending the culture 
of silk, which before his time had been confined 
to a few districts of that kingdom, excited in 
James the First an active zeal for the intiu- 
, ductioD of it here. The <iisurtnountabIe oh- 
,stncle to raising silk in Great Bri>tain is tlid 
climate, which is too cold and wet; and (hough 
ex|>edicnts might be adopted to obviate tiiesc 
inconveniences, they would render the culture ^ 
of the article, on a large scale, by I'ar too * 
expensive. 

In the British settlement.s in the East Indies,' 
the culture of silk has been lung established, 
particularly in the island of Cossiinbwzar and 
its ueighbonrhood, in the province of Bengal ; 
and since, about tlie }ear 17G0, wIilmi tlie com- 
pany became the rulers of ^hc country, and 
adopted a new system of trade for the purpose 
of rctiiizing the surplus revenue, tlie culture of 
raw silk has been promoted, uiid the quantity 
cun.siderf'ihly increased. '' ' ‘ate jears, con- 
siderable attention has bee jaid hulh to the 
quality of tiie silk, and to (he mode of 'ling 
it, by wliitli it lias been veiy malerialiy im- 
proved, so as to rival, in most re.spects, the 
produce of Italy. 

At no period, perliap.s, was tiie silk trade of 
Britain known to he in so llourisliiiig a state 
a.s it is at prest «t. To a superficial observer, 
this mnv appear to aii.se Iroin the recent re- 
duction of tile duty on tlie raw maleriai ; and 
doiibfiess thi.s lia.s contributed its share; but 
we are well .s'ltislied that innch also is owing 
to the very superior quality, and the great 
beauty of the various articles of home nmnu- 
factiire. As a specimen, we need only rel^r 
to the fancy article of an elastic nature, manii- 
fartiired by Merisrs. VV. and T. Hairiies, of 
Melbo'xn, Derbye.hire. Tiiis article, wliich 
we believe was originally meant to imitiite a 
similar article made in France, is used chiefly 
among the higher orders of society in the form 
of shawls, turbans, ball-d^sses, &c. is now 
proiiiiccd bv them in u style far exceeding the 
original. Of this truly ingenious process, some 
account will be given, under tiie proper head, 
in tbe'LoNOON ENCYC’Loe.si;i>iA. 

SILVER. See Cheaiistiiy. 

SILVERING, in tJie arts, consists in co- 
vering the surfaces of substunces with a ihiD 
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coating of silver; either for the purpose o. 
beauty/ silver being so much more handsome 
than the inferior metals ; or, on account of its 
superior wholesomeness, compared with co|^ 
per^- brass, or lead/ for culinary purposes, it 
resisting the corroding power of vinegar and 
other weak atids. 

SlLURUSj a genus of fishes of the order ab- 
* domitfales. The generic character is, head 
large, depressed ; month wide, bearded by long 
tentacnla ; bo(K lengthened, naked ; first ray of 
the 'pectoral nns, or of the first dorsal fin, 
toothed backwards*.' There are 38 species. 

SIMTA, ape, a aenus of quadrupeds of the 
order primates. The LinnmaP'geneVtc charac- 
ter is^ front teeth in each jaw four, placed near 
together 'Canine teeth solitary, lon^r than the 
others, distant from the remaining teeth, or 
grinders ; grinders obtuse. This nun»eroiis race 
may be properly divided into four sections, of 
which there are about 70 species, viz. 1. Apes, 
or such as are destitute of a tail. 2. Baboons, 
or such as have very muscular bodies, and 
whose tails are commonly short. 4. Monkeys, 
whose tails are, in general, long: and, lastly 
sapajous, or monkeys, with what are termed 

C rehensile tails, viz. such as can, at pleasure, 
e twisted round any object, so as to answer 
the purrmsc of an dfiuitional hand to the animal, 
Of the*\vhole genus, or the monkey tribe ip 
general, it may be observed, tiiai the baboons 
are commonly of a ferocious anti sullen disposi- 
tion. The larger apes are also of a malignant 
temper, except the oiirang-ontang and the 
gibbons. The monkeys, properly so called, are 
very various in their dispositions ; some of the 
smaller species are lively, harmless, and enter- 
taining ; while others are as remarkable for the 
mischievous malignity of their temper, and the 
capricious uncertainty of their manners. 

It may not be improper here to observe, that 
it is not easy to determine with precision the 
several spe<‘ies of this extensive genus; since, 
exclusive of the varieties in point of colour, 
they are often ^ nearly allied as to make it 
diiliriilt to give real distinctive characters. 

SIMILAR, in arithmetic and geometry, the 
same with like. In iiiuthetnalics, similar parts 
have the same ratio to thsir wholes; and if the 
wholes have the same ratio to the parts, the 
paits are similar. Similar angles are also equal 
angles. 

SIMILE, or SiMiLiTUDB, ih rhetoric, a com- 
parison of two things, which, though ditferent 
in other respects, yet agree in some one. 
STMlLri UDE. in aritlinietic, geometry, &c. 
motes tlie relation of two things similar to 
.jch other. 

, SIMONY, IS the corrupt presentation of any 
one to an ecclesiastical oenefice, for money, 
gift, rewanl, or benefit. 

SIMOOM. A wind or haze was observed 
by Mr. Bruce, in the course of his^rayels to 
discover the sources of the Nile, which is sup- 
posed to be in some respects analogous to the 
sirocro. It is cajled by liiin the simoom, and 
from its ellccts upon the lungs, wc can enter- 
tain but little doubt, that it consists chiefly of 
carbonic acid gas in a very dense state, and 
perhaps mixed with some other noxioua exha 
lations. 

SIMPLE, something not mixed or com- 
pounded, in which sense it stands opposed to 
compound. 


**^**?'®' pharmacy, a geoeAl name given 
to all herbs or plants, as taving each its par-^ 
ticular virtue, wnereby it becomes a simple 
remedy. » 

SlNAPIS, mustard, a mus of plants be- 
longing to the class of tetradynamia, and t^ the 
order of siliqnosu, and in the natural sy^m 
ranged under the ^h order, sili^nosse. There 
are 19‘roecie8, three of them natives of Britain. 

SINE, or riffAt Sine (if an arch, in trigo- 
nometry, is ,a right line drawn from one end of 
that arch, perpendicular to the radius drawn to 
the other end of the arch ; being always equal 
to half the chord of twice the arch. 

SlNE-ctcrc, is where a rector of a parish has 
a vicar under him endowed and charged with 
the cure, so that the rector is not obliged either 
to do duly or residence. 

SINKING FU^>, a portion of the public 
revenue set apart to be applied to the reduction 
br discl^aige of the public debts. The appro- 
priatioD of a part of the revenue to this purpose 
18 a measure which had been adopted in other 
countries, long before any necessity for it ex- 
isted in England ; ’a provision of this kind 
having been established in Holland in 1655, 
and in the Ecclesiasitical State in 1685. Both 
these funds originated in a reduction of the in- 
terest payable on the public debts, which* was 
ihe means afterwards adopted for the establish- 
ment of a similar fund in this country. 

SIPHON, or SvpiioN. See Hydraulics. 

SIPUNCULUS, w tube-worm, a genus of 
insects of the order of \(>rmes intestiiia: the 
generic character is, body round, elongated 
mouth cylindrical at the end, and ;;iarrower 
than the bod^ ; aperture at the side of the 
body, and verncifortn. Tliere are two species. 

SIREN, n genus of amphibia, of the order 
mennles, of which there are the following 
species : 

1. Siren lavertina, or eel-shaped siren ; This 
species stands eminently distinguished in the 
list of animals by the ambiguity of its characters, 
which are such as to have induced tJie great 
Linnauis to institute for it a new order of ani- 

I ihibia, under the title of meaiites ; an order 
low ever which does not stand among the rest 
of the amphibia in the Systema Natnne, but Is 
meiitioiiea in a note at the end of the second 
part of the first lolu me^f that work. 

2. Siren anguina, ^||||||pnc siren. This sin- ' 
giilar animal is found nns singular a situation, 
being an inhabitant of the njjehrated and ro- 
mantic lake called Lake sCii^nitz, about six 
German miles fri^i Labac, in the duchy of 
Carolina, in Austria. ^ 

I’he species of siren at present to be described 
is extremely rare) and is found in the spring, 
and towards the decline of summer, in some 
particular parts of the above mentioned lake ; 
and commonly measures, when full-grown, 
from about ten to twelv4 or thirteen inches in 
length ; the largest specimens being near three 
quarters of an inch in ij^amcter. It is entirely 
of a pale rose or flesh-colom, or even nearly 
white, except the three pair of ramified bran- 
chial fins on eiyjh side the neck, wh^b are 
a bright red or carmine-colour. Its general 
shape is that of an cel. 

j^lUS, i\ie daa-star; a very bright star . 
of the first niagnitiuie, in the moutii of the con- 
stellation Cniiis Major,’ or the Grei^Dog. 
This is the brightest of all the stars in our fir- 
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inament, and^ therefore probably* says Dr. SI 4 NO* an inatrameat serving for casting 
Maskelyne* the astronomer royal* the nearest stones with jgreat violence. The inhabitants 
to ns 'or them all. ' of the Balearic islands were famous in antiquity, 

SIROCCO,, a periodical wind which gene- for file deiteroos management of the sling; it is 
rally blows in Italy and Dalmatia, every year, said they jjiore three kinds of slings, some 
Bboti/i Easter. It blows from the south-east by longer, others shorter, which they used aocord- 
SQuUi ; it is attended with heat, but not rain ; ing as their enemies were either nearer or more 
its ordinary period is twenty days, and it remote. It is added, that the first served them 
usn ally c eases at sun-set for a head band, the second for a girdle^ and 

SriTA, nut-haUh, a genus belonging to the that a third they constantly carried with them 
class of aves, and order of picsk , The bill is in the hand. 

for the most part straight ; on the lower mandi SLOE, nrunis sylvestris, the English name 
ble there is a small angle ; nostrils small, for the wild plnm. See PrUnus. 
covered with bristles reflected over them; SLOOP, a sort of small ship or vessel, 
tongue short, horny at the end, and jagged; usually with one Fiast,Vi>therwise called shallop, 
toes placed three forward and one backward. In oar navy, sloops are tenders on the men of 
the middle toe joined closely at the base to war, and araiiisunlly of about sixty tons, and 
both the outmost : back toe as lajge as the carry about thirty men. ^ 
middle one. There are eleven species. * SLUICE, in hydraulics, a frame of timber, 

SICJM, water oorrsnra, a genus of plants be- stone, earth, &c. serving to retain and raise 
longing to the class of pentandria, and order*’ the water of the sea, a river, tkc. and to let it 
of digynia, and in the natural system ranging pass off as occasion may require, 
under the 45th order, umbellatae. SlllELL, sense qf. The sense of smell is 

SIZE, is a sort of glue, used by painters, &c. very nearly allied tq^that of taste, and indeed 
The shreds and parings of' leather, parchment, many of those pleasunfble sensations which are 
or vellum, being boiled in water and strained, usually referred to the taste, as being received 
make size. This substance is used in many during the act of etkring and swallowing, really 
trades. ^ belong to the smell. The organ of smell is a 

SICELETON. in anatomy, an assemblage or ipembrane or skin, overspiliad with nerves, 
arrangement of all the bones of a dead animal* %i^iich line the internal cavdy of the nostrils, 
dried, cleansed, and disposed in their natural and the surface and cavities of the hones which 
situation, and kept iu^tliat order by means of join the nostrilsv This is aflectcd both by the 
wires, fee, odorous particles which proceed from external 

SKIN. See Ccttis. substances through the nose, and by those 

SKINNER, one who works in skins. which come from the substances which are 

SKdl/j, in anatomy, that part of the bead eaten; for there is a. commimication between 
which forms its great bony cavity ; and in a the nose and tiie back part of the mouth, 
livi^ subject contains the brain. See Anatomy. SMELTING, in metallurgy, the fusion or 
S&Y, (he blue expanse of air and atrno.s- melting of the ores of metals, in order to s^pa- 
nhere. The azure colour of the sky Sir Isaac rate the metalline part from the earthy, stony, 
Newton attributes to vapoui 8 beginning to con- and other pdrts. The art of* fusing the ores 
dense there, and which have got consistence otter rirasting, is the principal and most impor- 
enoiigh to reflect the most reflexible rays. tant of metalliirgic operations, all the other 

SLAB, an outside sappy plank or board being preliminary or preparative to this, 
sawed nflf from the nides of a timber-tree ; the SMITH EllY, or Smithing, a manual art, 

word is also used for a flat piece of marble. by whicli an irregular lump of iron is wrought 
SLAG, is a term used by the persons em- into an intended shape, 
ployed in working minerals, to express any SMUT, a disease in corn, which destroys 
..r.J vitrescent, generally coloured, opaque entirely the germ and substance of the grain, 
inasl^ produced by the fusion of any stony o*' SNAIL. See Heijn, and Limax. 
metallic mixture. ' SNIPE. See Scolopax. 

* SLATE, a well kad||Meat, convenient, ann SOAL-;/u>'/<. See Pleuronectes. 
durable material, fortm covering of (he roots SNOW. See Meteorology. 
of Duildings. T^ere are great laricties of this SNOWDROP- See Galanthus. 
substance, and it kkewise diflersi very greatly SNUFF, a powder chiefly made of tobacco, 
in its qualities and colours. (In some jilaces it (he use of which is too well known to need 
is found in thick lamina or flalfes, while in any description here, 

others it is thin and light The colours are SNAPDR'AOON, in botany. See Antir- 

white, brown, and blue, fp is so durable in RIIinum. ^ 

some cases, as to have been knoivn to continue SOAP, a composition of caustic fixed alka- 
soond and good for centuries. ^ line salt and oil, or other grease. It is some- 

SLAVfiRY. The law of England abhors, times hard and dry, .^oriietime^soft and liquid; 
and will not endore,*the existence of slavery much used in washing, and other purposes, as 
witliin this nation. A slave or negro, the well in the arts and manufactures as in domestic 

moment be lands in l^ngland, falls under the pni^ses. 

protection of the laws, and becomes a free man. The materials used in soap-making are, oil 
SLEDGE, a kind of carriage without wheels, of any kind, vegetable or animal; and fixed 
*«i4or the cpnveyanesr of very weighty things, as alkali, eidier soda or potash. These, (that is, 
huge stones, oil and alkali) enter into the composition of 

Sleepers, iig^i ship, timbers lying before every foap, end, besides, lime is essential to 
« and aft, in the bottom of the ship, as tne rung- give the hikali the requuite degree of causticity 
heads do ; the lowermost of them is bolted to common salt is also employed in most of tin 
the^ n%j|[-heads, and the uppermost to the fut- poUsh soaps. 

^ ' ' Tlie general process for soap-making is on 
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tl'.e whole very simple; and consists, first, in 
iimkine a caustic, or partly caustic, ley. with 
the alkali and lime; next, of boiling the ley 
with the oil till they are perfectly united into*a 
smooth uniform soap ; and lastly, of jrying the 
soap till it is become of a proper consistence 
fur use. 

SOGAOE, a tenure of lands by or for certain 
fiiiferio^servicea of husbandry to be performed 
ic the lord of tlie fee. 

SOCIKTIES. This -word* includes a va-st 
circle of associations of men, calculated in 
.some instances to promote the cause of science 
and literature, and in others intended for the 
hciiefit of the individuals* and, families 
w iio compo.se them. 

Of tlie former class are the Itoyaland Anti- 
(((laiiaii Societies, and the more recent estab- 
li'.Iiiiicnls, under the term of institutions. 

iSOCINiANS, in church history, a sect of 
('hristiaiis, so called from their founder Faustiis 
Sociiius, a native of Sienna, in Italy. ITe, 
ahoiit the year 1074, began openly to declare 
aii.iin^t the Homan catholic tfaitli, and taught, 

1 . 'L'iiat tlie eternal father was the one only 
(lod ; that the Word was no more than an ex- 
pression of tlie godhead, and had not existed 
iiom all eternity; and that Jesus Christ wh.s 
(Jod no otherwise* than hy Ins siiperioiity , 
ahoic all creatures, who were put in subjection^ 
to him hy the Father. *2. 'I'i)at Je.sus Christ 
was not a mediator hi'tweeii (lod and men, hut 
, sent info the world to serve as a pattein of 
their comlnct; and that he a.seended up to 
])eaveii only to take a journey iliiOu r. 3. Tiiat 
the- punisiiiiieut of liell will last hut tor a cer- 
tain time, after which the body and soul will he 
di stroyied. And 4. That it is not lawful fur 
prinees to make war. ^ 

SODA, a inim^ml alkali, .sometimes found 
in a native state, as in the iak« s of Natron in 
I'’t;ypf. which are dry in thi' summer season ; 
the water lea\ iiig, after eviipoialion, a bed of 
.s. ila, or as it is tlieie called, vnti'oiiy of two 
It cl in lliicknes.s. A marine i>laiit, culled the 
{ifflsoia snf/it, w'hich {•rows among the clitfs, on 
the sea coa.st, seems to lie endowed hy nature 
with the iiroperty of decomposing the salt 
Wilier, (hat is, of separating tlie mnriatic arid 
from the soda, whicii l.dler it absorbs. This 
pl.mt is eullected b} the Spaniards, and burnt 
ii»r the inamirjietiire of hnnlla. Soila 
procured in a still more iiiipiii^ state hy biirii- 
mn the sea weed.s on onr ow'n .>»lioie.s, particii- 
1 irly in Scotland, from which /e/;i is produced. 
J'ew .irticles are of greater importain e to the 
aits, maimfaetiire.s, and doiiie.stic, economy, 
than soda ; it i.s indi.speii.sahly neces.sary f'«»r 
n^pking hard soap, and also forms an excclicrit 
.s'lhslitiile for this article. If a weak soliitioH 
of soda be poured into foul bottles or casks, 
in which wine hus^een kept for some time, it 
will completely di.ssolve the (arturuiA crust 
firmed on iheic inner surface, lioot tops, 
suldles, or brhiles, may with tlii.s liriuid bo 
ellectiially cleansed, without allectiiig the 
origiinl colour of (he leather. 

S()!d)FKS, and SoLUEKiNO. Solders con- 
sist meiely of simple or mixed inetiils, by which 
hIomc metallic boilies can be firmly united with 
each other. In this respect if is u general rulo, 
(li.it the solder should ulway.s be easier of 
fusion than the metal intended to he soldered 
by it ; next to this, care must also lie taken, that 


the solder be as f^jr us is pussihlep.of the game 
Golonr witli the mctnl that is to be mldered. 

For the simple solders, each the metal^ ^ 
may be used, according to (he ngture of Uiat 
which is to be soldered. For tine steel, cop- 
per, and brass work, gold and silver ma^be 
employed. In .the large way, however, iran 
is soldered with copper, and copper and brass 
with tin. 

In the operation of soldering, the surfaces 
of the metal intended to be joined must be 
made very clean, and applied to each other. 

It is usual (u secure tiiein by a ligature of iron 
wire, or other similar contrivance. The sol- 
der is Juid upon the joint, together with sal 
ammoniac or borax, or common glass, accord- 
ing to the d(‘gree of heal intended. TJiese • 
additiou.s defend the metal from oxidation. 
OhiKiets Asc resin; and pitch is sometimes 
cumloyed. 

•The solder used by plumbers is made of two ' 
poiind.s of lead to one of hlock-tiii. Its goud- 
Dcsa is tried by melting it, and pouring the 
size of a crown piece on a table ; for, if good, 
there will arise little bright shining stars in it 

SOLFCISM, soloerismus, in graiiimur, n 
fiilse manner of speaking contrary to the use 
of language i:|^d the rules of grammar, either 
I in re.spei-t of declension, conjugation,* or 
syhtiix. 

SOIjEN, \azQr sheath^ or hufe -handle 
shvllf u genus helonging^to (he class of ver- 
mes. ami order of testacea. 'fhe animal is an 
ascidia. The sin'll is hiialie, oblong, and 
opening at holli side.s; the hinge has a tooth 
shaped like an awl, bent back, often alouble, 
not inserted into (lie opposite .shell; (he rim at 
the sides soiiu'wliat worn aw'ay, and has a 
horny cartilaginous hinge. 'fiiere are 23 
species; three of them, viz. the siliqiia, va- 
gina, and crisis, are found on tlie British 
coasts, and link in the sand near the low water 
maik ill a jx rpcndicular direction 

SOJjlD. Ceometiicians define a .solid to he 
the tiiird species of magnitude, or (hat which 
has three dimensions, \ iz. length, breurlth, 
and thickness or depth. 

iSOLlDII’Y^ is tiiat pioperty of matter, hy^ 
which it excludes all other bodies from tjic 
place w Inch itself possesses. 

SOI 4 IX in innsic, a term used in pieces con- 
sisting of St veral parts, to mark those that aie 
to perform alon 

SOI.,SI ll^F. See Asntoxo^iv. 

SOLUTION, iii^ cliemisttj, denote.s au 
intimate mixture, tv perfect union, of solid 
bodit's with llifitls, so us seemingly to Tbrtii 
out* liomogenuiis liquor . 

SONG, in j»ot (rv* a little composition, con- 
sisting ol easy and mitural verses, set to a 
tune in order to be sung. 

Song, in music, is applied in general to a 
single piece of tiinsic, whether contrived for 
the voice or an instrument. 

Song of btrds. The si»ng of birds has been 
defined to be a succession of tlirce er four dif- 
ierent notes, wliich are contimu'd withou Ja- 
terruption tliroiighsthe .same intervals, m a bar •• 
of four crotchets, adagio, or while a pendulum 
swing.s four seconds. 

SOOT, a volatile inatlor, arising from wood, ’ 
and other fuel, along wjth (lie smoke or 
rather, it is tl:e smoke itsi If, fixed and gatltf^reil 
oil the sides of (lie chimney. ^ 



658 


SPE 


SOU 


SOPHIS9-V in loffic, &c. an argnment 

which carries much of the appearance of truth, 
and yet leads into error. 

SOUEX, s/iretVf a genns of quadrupe ds, of 
the order ferae. The genoric character is. 

, front teeth in the upper jaw two, long, bifid; 
iif the lower, two or four, the interineditite 
ones shorter; canine teeth several on each 
side ; grinders cuspidated. 

The genus sorex, of which there are 17 
species, in its general appearance bears a great 
resemblance to the mouse tribe ; hut the struc- 
ture, number, and situation of the teeth, prove 
it to constitute a very dilferent set of animals, 
which are evidently rather carnivorous than 
fnigivorous. 

SOUND is produced by a vibrating motion, 
excited in a sonorous body by a blow or a 
shock from another body ; and the same tnotion 
is communicated by this sonorous body to ti^e 
air which surrounds it, and transmitlfd by this 
fluid to the ear, whicli is an organ admirably 
adt^ted to receive its impression. 

The external ear collects and modifies 
sounds ; and by a long channel communicates 
them to tlic internal ear : tiqs consists, in the 
first place, of what is called the drum of the 
ear,, which is a small cavity; iVosed towards 
the opening of the car by a delicate inembrape. •• 
In the drum are three or four verj' small bones, i 
furnished with muscles and joints. From the 
drum are sipveral oncrings, one of which is to 
the mouth ; the others communicate into the 
dilli*rent recesses of the ear. One of these 
leads into the lubyinith which consists first, of 
a smalHirregiilar cavity, next of three semicir- 
cular canals, and lastly^, of a winding spiral 
canal, nut unlike some sea shells. All these 
fjarts of the cavity are lined with a very deli- 
cate membrane, and filled with a watery fluid, 
which conveys to the poitiuns of the nerve in 
contact with it, the vibrations received from 
the memhrivn 2 which separatfs the labyrinth 
from the drum of the ear. The vibrations of 
the air act upon the drum, and thus set in mo- 
tion the series of small bones, in the cavity of 
the drum*, these communicate tiie vibrations to 
«,the membrane which sejiarated the drum from 
thtJ labyrinth, and this (as before men(i*ined) 
produces vi!*r*Moris in the watery fliiiil, ii- the 
several paif'. •»<’ the laylirinfli, and coiivt-v ■; to 
(he iiervni's hianches, vvhii li line the laybrniih, 
the vibration originally produiTrl on the <ln. n. 
The mechaiiist'a js coniplUatid, hut what vve 
iiiiderstand must increase our leverculial ad- 
miration of the skill whiHi preduced it. 

To iliustiate the cause of sound, it is to b«‘ 
observed, 1st, 'I hat a 'motion is necessary in the 
sonoious body for tiie production oi sound. 
2dly, That this motion exists first in the small 
arid insensible parte of the sonorous bodies, 
and is excitrd in by their mutiifil collision 
against each other, which produces tlie tremu- 
lous motion so olxservable in bodies that have 
a clear sound, as bells, musical clnirds, &c. 
•Sdly, That this motion is coiiununicatefl to, or 
^ produces a like^ motion in the air, or such 
parts 6T it as are tit to rec^ve and propagate 
It. Lastly, That this motion must be com- 
niuniraten to fliose pods that are the proper, 
und immediate instruments of hearing. The 
soiboroos body having mode its impression on 
the^ontigiions air, that impression is propagated 
from one pnrticV'' to another, according to the 


laws of pneumatics. Sound travels throiigb 
the. air at a mean rate of about 13 mjles in an 
hour. 

*SouND, in geography, denotes in general any 
streight, pr inlet, of the sea, between tlic two 
headlands. 

»SouND-^ri/, in an organ, is a reservoir info 
which the wind, drawn by the bellows, is con- 
ducted by a port-vent and hcuce disiribnteil 
into the pipes plumed over holes in its upper part. 

SOUNDIMJ, in navigation, the act of trying 
the depth of the water, and the quality of the 
bottom, by a line and ^ plummet, or other 
nrtifiee. 

SOUll,* a strong ^decoction of flesh, or other 
substances. IMrtnblo or dry soup i.s n kind of 
cake fornifvi by boiling the gelatinous parts of 
animal siilistmices till the watery parts arc 
evaporated. This species of soup is chiefly 
used tit sea, and has been found of great ad- 
vantage. 

SOU'mERNVyOOD. See Artemisia, 

SOW, in the iron-works, the name of the 
block or lump ofmietal, they work at once in 
the iron-furnace. 

SPACE, in g« ninety, denotes the .area of 
any figure or fliat which fills the interval or 
di«!fan('e between the lines that terminate it. 

Space, in mechanics, tbe line a moveable 
‘body, considered as a point, is conceived to 
describe by its motion. 

SPAN, a inea.snre taken from the spare 
between the thnnib'.s end, and the tip ol the,^ 
little, finger, when both are stretched out. Tlie 
span is e-stiniated at three hand’s-breadths, op 
nine inches. 

S1*A1{, iu mineralogy, a name given to those 
earths which break easily into rhoifiiioidal. 
cubical, or Ivninated fragments with poli.shed 
surfaces. " . 

SPARROW. Sec Frinoilla. 

Spvrrow-iiwvk. See Falco. 

SPA irrilJ IM, broom, a gciins of plants be- 
longing to the class of diailelphia, and order 
of decuiidria, and in the natural system ar- 
ranged under the 32(1 order, papilionaci'ie. 
The calyx is produced downwards. Tliere are 
27 species. 

SPA'l'UTiA, an instrument used by surgeons, 
and afKifliecarics. 

SPAVINd, an opera! ion jierfonned on the 
friiiules of several kinrls of animals, to pirvenf 
any furJlier conception, and promote lluir 
fattening. 

SPEAKER of the House of Conwions, a 
member of the lioii.se elected by a inajorily of 
the votes tliereof, to act as chairman or presi- 
dent in putting questions, reading briefs or 
hills, keeping order, reprimanding the refrtfc- 
torv, adjourning tiie house, &c. 

Species, in algebra, the characters or 
symbols made use oi to repireseiit quantities. 

SPJtelFlC, in medicine, a remedy whose 
virtue and eflect is uecnliarlYJidHpted to some 
certain disease, is aneqiiate thereto, and exerts 
its whole force immediate!;; thereon. 

S P I^C I VlC-t^rarity. See fl Y i iROSTATiCS. 

SPEC'rRUM, in optics. When a rav of 
ligl't is admitted through a small hole, ana re- 
ceived on a white surlucc, it forms a luminous 
spot See Oi*Tlc'8. 

SPECULAl'IVB,^ something relating to the 
theory of some artW science, in routradis- 
tinction to practical. 
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SPECIE LUM, a hohing-glasa or mtrror, 
capable of reflect in? lln* rays ef the sen, &c. 

SPERM ACETt is found in the head of the 
Pliysefer macroooplialtis, a spr-cics nf ; 
it is obtained in an uhcluons mass, l^om whioli 
oil is obtained by expression. Spermaceti ig 
also found in other cetaceous Ashes, and in 
other parts of the body, mixed with the oil. 

• It is a fine >fhite substance of a crystalized 
texture, very brittle, and has little taste or 
smell. It cryslalizes in the form of sinning 
silvery plates. 

SPilERE, is a solid contained under one 
nniforin round surface, such as would be formed 
by the revolution of a circle about • diameter 
tliereof ns an oxis. 

Sphere, in astronomy, that concave orb, or 
expanse, which invests otir globe, and in which 
the heavenly bodies appear to be fixed, aad at 
an equal distance from the eye. 

SPIIEIUCS, the doctrine of the sphere, 
particularly of the several circles described on 
its surface, with the method of projecting tlie 
same on a plane. • 

SPHEROID, a solid body approaching to 
the figure of a sphere, thougli not exactly 
round, biitha\ing one of its diameters longer 
than the other. 

SPHINX, the nawk moth, a genus of in* 
sects of tITe order Icpidoptcra. The generi# 
character is, antenme thickest in the middle, 
siihprismatic, and attenuated at each extremity ; 
wings deflected ; flight strong, and commonly 
in the evening or morning. 

• SPICA VlHfilNlS, a star of the first mag- 
nitude, in the roiisteilation Pirgo. 

SPIDER. See Aravea. 

SPfGELIA, wonn-grftss, a genus of plants 
belonging to the class of pentandria and order 
of moiiogynia ; aciH in tlie natnijj^il .system ar- 
niiiged under the 47th order, sti'flata?. 

SPlKlNd vp the ordnance j a sea-phrase, 
used for fastening a quoin with .spikes to the 
deck, close to ttie bivecli of the rarringe.s of 
r,rpat gnus, tliat tliey in.iy keep clo.se and firm 
to the hliip's sides, and not get loose when the 
ship rolls, and by that means endanger the 
lireakirig out of a butt-head of a plank. 

SPINACIA, spin/trh^ a genus of plants 
htdonging to the class of diceeia, and to the 
order of pentandria ; and in the natural .sy.steiQ 
arrantjed iiniler the l‘2rli order, holorarem. 

SPINET, orSpiNNET, a nnisicsd instrument 
ranked in the second or tliird place among 
harmonious instniinents. 

SPINNlNd, the act of *reducing silk, flux, 
hemp, hair, wool, or other matter, nuto thread. 
Sjiinnin^ is either performed on the wheel, or 
tl'ith a ui.statr and spindle, or with other ma- 
chines proper for the .several kinds of working. 

SPINSTER, in law, an addition usually 
given to all nnmatried women from a ^scount’a 
daughter downwards. 

SPIRACULA, in entomology, holes or pores 
on each side of every segment of t^c abdomen, 
through which insects breathe. 

SPIRAL, in geometry, a curve line of the 
circular kind, wiiich, in its progress, recedes, 
from its centre. 

SPliICINO, in the sea language, is^hf, un- 
twisting (he ends of two cables or ropes, and 
working the several strands into one another 
by a Add, so that they become as strong as if 
tliev were but one rojg*. • 

SPLIN'I’ER, a small shiver of wood, or 
• 


the like. The splinters of fra/larcd boneSj 
if loose, are to be carefully amoved, oflier- 
wfse replaced. 

SPOND\ [iUS, a gcimi. of \ermes teetacerj. 
Hie generii^ is, animal a tttliys; ‘.lu-ll linrd, 
solid, with unequal valves; om; uf (he vqj\e8 
convex, the otlier rather flat: hinge with wvo* 
curved teeth, separated by a sniull hollow 
There are four species. 

SPONGIA, tipongef in natural history ; a 
genus of animals belonging to the‘ class of 
vermes, and order of zoophyta. It i.s Axed, 
flexible, and very torpid, growing in a variety 
of form.s, compo.sed either of reticulated tibres, 
or masses of small spines interw.'iven together, 
and clothed with a living gelatinous flesh, full 
of small mouths or holes on its surface, by 
which it sucks in and throw.s out the wntcr. 

Fifty species have already been dis«'oitred, 
of which 10 belong to the Driti.sh coasts. 

SPOILT AN KOUS CoMiiUbiioN. It in 
now a well antlienticated fact that many vege- 
table substances, highly dried and heaped to- 
gether, will heat, scorch, and at last burst 
into flame. Of these, the most remarkable i.s a 
mixture of the e^ressed oil of the farinaceous 
seed.s, as rape or linseed oil, with alrnost aiiv 
dry vegetubU fibre, such as hemp, coKon^mat- 
t^g, &c. and still more so, if also united 
with lamp l^lack, or any other cuihonaceous 
substance. These niix(iire.s, if kept for a time 
iifidisturbed, in close bgndles, and in a wan 
temperature, even in small quantities, will 
ofb^ii heat, and burn with a smotiiered Are for 
some hours; and if air be admitted freely,' 
will then burst into flame. To this# may be 
attributed several accidental conflagrations in 
storehouse s, and places where quantities of 
these substances are kept. 

Several cases of death, - from spontaneous 
combustion of the body, are on record. I’lie 
appearance iTseinbIc those which would be 
produced by phosphiirettcd hydesgen. 

SPRAT. SeeCLUPE.v. 

SPRING, in natural history, a fountain or 
source of water, risinfj out of the ground. 

Spring, in'meclianics, denotes a thin piece 
of tempered steel, or rather elastic siihstauce^ 
which, being wound up, serve.s to put sei^'ra] 
inachiiie.s in motion by its elaslirity, or cMioea- 
vour to unbend its( such is the spr - ' of a 
clock, watch, Kr. 

SPIIIN(»ING of a tnasf, in the sea lan- 
guage, IS when it cracks, biit is not broken in 
any part of it: ns t|ie partnens, hounds, 

SPRUCE'/j^er, •a cheap and wholgsome 
liquor, which is thus made : Take of water 
16 gallons, and (|pil (he half of it. Put the 
water thus boiled, while in full heat, to (he 
cold part, which should be previously put into 
a barrel, or other vessel : then add sixt^rn 
pounds of tre.aele or mguisses, with a few 
table-spoonsful uf the essence of .spruce, 
stirring the whole well together; add half $ 
pint of yeast, and keep it ill a ti'in[)erate situa- 
tion, with the bung-hole open, for two days, 
till the fermentation is abate^l. Then clo.se it , 
op, or bottle it Btf, and it w ill be At ftr bein|r 
drunk in a few day.s afterwards. 

SPIJNGING, in fiiunery^, the cleniiiug a ^ 
gun’s inside with a sponge, in order to prevent 
any sparks of Are from remaining in her, «)liirh 
Would endanger the life of him who fliould 
load her again. # 

SPUR, a piece of metal, consisting of two 
• 2 17 2 
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rowel in form of a star, advancing out be- 
iiind, to prick (he horse. * 

SPY; a person hired to watch (he actions, 
motions, &c. of another ; particularly of what 
passes in a camp. When a spy is discovered, 
neiis ban^d immediately. 

SQUADRON, in military affairs, denotes a 
body of horse whose luiinber of men is not 
fixed ; but is usually from one to two hundred. 
* In naval aflbirs a squadron either implies a 
detachment of ships employed in any particular 
expedition) or one-third part of a naval arma- 
ment. 

SQUALUS, the sharl', in natural history, a 
genus of fishes of the order cartilnginei. 
Generic character : mouth under the fore part 
of the head, with teeth disposed in rows, and 
partly moveable and partly fixed; geiferally 
five spiracles, at the sides of the neck, of a 
semilunar shape ; body, oblong, rnthjr cylin*- 
dric and rough, with tender jirickles. These 
animals are never found in rivers or lakes, 
inhabiting only the sea, and carrying terror 
and destruction w herever tlicy appear. They 
grow, ill some species, to weight of three 
or four thousand pounds. They occasionally 
emit a pliospliuric illuiniuatiun, \i^jhle by night. 
They produce their young alive, seieral at a 
birth, but every one inclosed in p transpafeht 
bomlike siibstanre, lengthened at the extremity 
into a thread, whichc attaches to fixed sub- 
.stances, such as rocks or weeds. Some appear 
to live on vegetables chiefly, hut the greater 
niiinhcr are rapacious of animal siihstance.s in 
the exta’me. They seize, indeed, whatever 
they find, with the ino.^t violent axidity, follow- 
ing in the wakes of ships, for the sake of nearly 
excry thing thrown from them, and are fatal to 
those mariners xvho slip from tlteir liolcl on the 
■‘igfpng into tlie sea, in which case the sharks 
are seen to (ear them to pieces, with all the 
violence of «e.mpe(ition. 

SQUARE. See Geometry. 

SguxRE minwct\ the product of a uuiiiher 
intilliplied into its df. 

Sgi AUE, in the militnrif art, a particular 
formation iiilo xvliich troops are tnroxvn on 
cri^cal occa.sion.s; particularly to resist the 
charge of cnvaliv. 

Square, iiolnt, is p body of foot, where hotli 
ranks and filts are equal. It was fornierly 
Iwld in great pglcent; hut xvlien the prince of 
Na&iau introduced the hollow square, this vxai 
tioon neglected. * 

Sfcl IRRKL. See Snwius.^ 

STAG. See Cervi’S. 

Stag beetee. See Luc anus. 
STALACTITliiS. fhe^ are found hus- 
pended from vaults, being formed by the oozing 
oL water cluirged with calcareous particles,, 
ami gradually evaporating, leaving those par- 
ticles behind. ^ 

STALK. See Botany. 

STAMINA. See Botany. 

Stamina, in the animal body, are defined 
to be tliose simple orimnal parts, which existed 
first in tfre cmbryA See Physiology. 

STAlttP DUTIES, a branch of the public 
revenue, raised by reqjpring, that all deeds 
or documents, iB ordef lo oe valid, bhnil he 
written on paper or parchment bearing a pnb- 
lic ifMvk or seal, for which a tax is paid. 

STANDAUD.^in commerce, the original 
'A a weight, measure or coin, committed to 


Irate, nr deposited in 
some public place, to regulate, niijust, aud 
try, the weights used by particular persons in 
trmc. The standards of weights and mea- 
sures in England ^ are appointed by Magna 
Gharta to be kept in the exchequer, by a spe- 
cial officer, called the clerk, or comptroller of 
the market. 

Stanoaro, in^ war, a sort of bander, on 
flag, borne as a signal for the joining together 
of the several troops belonging to the same • 
body. 

Tne royal standard is *a flag in which the 
imperial ensigns of England, Scotland, and 
Ireland, rre qvart'eA?d, togetlier with the ar- 
morial hearings of Hanover. 

STANDING, in the sea-langiiage. Standing 
part of the sheet, is that part of it which is 
mada fngt to a ring at tlie ship’s cplarter. 
Standing part of a tackle, is the end of the 
rope where the block is fastened. 

STANNARIES, the mines and works where 
tin is dug and purified, as in Cornwall, Devon- 
shire, .Ste. * 

STAPLE primarily signifies a public place 
or market, whither merchants, ttc. are obligcfl 
to bring their goods to he bought by (he people, 
as the Greve, oi the places along the Sene, 
cfor sale of wines and eorif, at Paris, whither 
the merchants of oilier parts are •obliged to 
bring those commodities. Pornierly the iner- 
r Hants of England were obliged to rarry their 
wool, cloth, lead, and other like staple-coin- « 
iiiodities of this realm, in order to utter the 
same by wholesale ; and these stajiles were , 
njipoirited to he constantly kept at k ork, Lin- 
coln, Nexvcastle upon Tyne, Norwich, West- 
minster, Canterbury, Chieiiester, WiiK*ht*ater, 
Exeter, and Bristol ; in each whereof a public 
mart was appointed to he kppi, and earh of 
tilt III had a court of the mayor of the staple, 
fur deciding did'erencps, held according to the 
law'-nierchant, in a summary way. 

.STAR, in astronomy, a general name for 
all the iieavcnly bodies, which are dispersed 
throughout tiie whole lieavens. 

Star falhntj, or shooting star, n luminous 
meteor darting rapidly through the air, and 
resembling a star falling. The explication of 
this pheiiorur noii has puzzled all philosophers, 
till the modern discoveries in electricity have 
led to tlie most prohaiile acronnt of it. It is 
now allowed that this beautiful meteor is no- 
thing more than an accumulation of •'-Irclric 
matter passiDg through ilic nearer parts of the 
atinospuere. • 

»Star b 041(D, in the sea language, denotes 
the right-hand side of a ship. 

St<\r-siiot, a gelatinous siihstanee frequentlfr 
found in fii’ids, and is the half-digested food 
of herons, sea-mews, and the like birds; for 
these birds. wheL shot, have been found to 
disgorgi^a substance of the same kind. 

STARCH. If a quantity of wkeut-flour is 
fomieil into a paste, and then held under a 
very small stream of wat^, kneading conti- 
nually till the water runs olf from it colourless, 
the (four by this process is divided into two 
distinct constituents. A tough substance of a 
dirty- V)(liite colour, called ginten, remains in 
the iiund ; the water is at first milky, but .soon 
deposits a white powder, which is known by 
the name of starch. * 

STA'nCE, thrij't, a genus of plants he- 
longttig to lln class of |jcn(andi’ia, and order 
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of j^CMfagynia: and in the natural system if the first idea orij^inated with him, the p<^rrent- 
ranpiw under the forty-eighth order, ajfgregate. ing of it belongs to the iniincirtA James Wutt, 
STATICS, that branch of mathematics which a^native of Greenock. The improvements thjil 


considers the motion of bodies arising 
gravity. " • 

STATIONERS. This extensiv^and highly 
respectable branch of trade, is said to have 
been so called from the circumstance of the 
traffi* in boqhs paper, &c. having formerly 
been so inconsiderable, that those who dealt 
in such articles hyd no shops, but only stalls 
and stands in the streets. 

STATISTICS, a word lately introduced to 
express a view or survey ol any kingdom, 
county, or parish. « 

STATUARY, a branch of sculpture, em- 
pWed in the making of statues. , 

STATUES, arc figures, representing living 
or deceased creatures, of whatever species, 
real or imaginary ; and cnr\ed, cast, modelled, 
or moulded, in full relievo, insulated on every 
part. Statues are formed with the chisel, of 
several materials, such as marble, stone, &c. ; 
they are carved in wood, ov cast in plaster of 
Paris, or other matter or a similar nature: 
they are also often cast in various kinds of 
metals. 

STATUTE, ill its general sense, signifies a 
law, ordinance, decree, 8:c. Statute, in oiir 
laws ancLcustoms, more immediately signified 
an act of parliament made hy the three e.statls 
of the realm ; and such statutes are either 
public, of which the courts at Westminster 
Duist take notice, without pleading them; or 
they are special and private, which last most 
be pleaded. 

Statutks, .or s/aiu/es sesbiotts, otherwise 
called petit sessions, are a meeting in every 
hundreiV of all the shires in England, where 
by custom they l>ave been used, whereto the 
constables and tiiliers, both hoiise-iiulders and 
servants, reppir for the debnlin^^ coiiferenees 
between masters and st'ivnnts, the rating of 
servants* wages, and bostow'ing siieli people in 
service, as being tit to serve, either refuse to 
seek or tret masters. 

STA\E, in nnisic, the five horizontal and 
parallel lines on and between which the notes 
are placed. 

STAUROJjITE, in mineralogy. This stone 
has been found at Andre-sberg. in the Ilaiiz. 
It is er>siallized, and the form of its crjstuls 
has induced niiiieral(igist.s t(i* give it the name 
of cruss-stone. Its crystals are two four sided 
llattened })risiiis, terminated by four sided py- 
ramids, intersecting each other at right angles; 
tlie plane of intersection passing longitudinally 
thmagli the prism. 

^ STEALING, the fraudulent taking away 
of another man's goods, with an intent to steal 
them, agaiu-st or without the. will of him whose 
goods they are.^ 

STEAM, 0 term used to designale the va- 
pour produced by the application of heat to 
fluid bodies. 

Stb.\m The steam engine has with 

great propriety been denominated tlie triumph 
of mecliaiiics. It is an engine now widely 
used, wherever great power is wanted; and 
tliis power is produced ny giving a mechanical 
direction to the steam or vapour of boiling 
water 

The merit of this gnind invention is generally 
attributed to (he Marquis of Worcester; but 


aanative of Greenock. The improvements tligt 
have been made in the contraction of fiin 
steam engine within the last twenty years, are 
so numerous, that in our little work it would 
be preposterous to attempt to describe tly?m. 
We shall therefore content onrselves with 
giving our readers a brief description, and a 
representation . of a modem steam engine, 
which may, of course, be constructed of any 
required power, and applied to any purpose. 

In plate XLVII, A, represents a wrought iroi 
boiler, about three parts filled with water; 
the bottom is considerably, and the sides a 
little, concave, that it may receive ftiore fully 
the force of the flame circulating round it. 
Boilers are usually of an oblong forrn, and are 
furniphed with a part that takes olf, in order 
that a person may get in to clean tiieni when 
heedful; they have also a valve, called the 
safrty->gilve, opening upwards, which is loaded 
SQ that the steam escapes when it is stronger 
than the engine requires, and, if retained, 
would hazard the bursting of the boiler. It is^ 
not uncommon to have two boilers, one of 
which is a reserve, that the engine may not be 
stopped, when the otlier requires repair. 

B, is aif apparatus for regulating th« fire, 
ind giving action to a bell, which regulates the 
quantity of^oals and time of firing. 

C, die steam -pipe from the boiler A to (he 

valve I. • 

D, the steam cylinder, generally called only 
“ the cylinder it is connected at the top and 
bottom with (lie vdlve I. 

E, the pi.ston, which, by its connicting rod 

c, gives motion to the l^am F, the other end 
of wliicli, by another connecting rod, gives 
motion to the heavy fly-wheel G, by means of 
a crank. Tlm.s, afler the engine has begun to 
work, its power is accumulated in the fly-wheelj, 
and iiiay^ be disposed of at the pleasure of the 
mechanist. ^ 

H, an eccentric circle on (he axle of the 
fly-w'heel G ; it gives motion by its levers, to 
the valve I. 

I, a cotfer-slide valve, which requires no 
packing to make it stenin-iight, as (here as 
always a vacuum under it : it answers theSpiir- 
poae of the four valves used in double-power 
engines, and from the simplicity of its con.struc-® 
tioii, wlieii well made at first, is not liable to 
get out of order. 

K, the steam-admission valve and lever, 

coniiectotl with ^ governor, which regulates 
the speed of*the engine. #• 

L, the cylinder of the discharging pump, 
for extracting tfce water and uucondeused 
vapour from tne coudeiiser M. ^ 

N, a small cistern, filled with water. Into 

this cistern* enters a iiipe froni the coiiden.ser 
M, the (op of which pipciis covered by a valve, 
vvhir,^ is called the blow-valve, sometimes the 
shilling valve. Through this valve the air con- • 
tained in the cylinder D, and passages from i(, 
is discharged, previously to the engine being 
set in motion. * • ^ 

O, (he educlion-pipe, which conoucts me 
steam from the valve I to the condenser M. 

P, the pump whiiii supplies with water th«v 

cistern SS. in which the condenser and dia- 
charging pui [i sland. • 

QQ, iron oliiniiH, .<jf ' riiich the eu^ne nis 
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fonr, altlioagh c^ily two are shewn; (hejr stand 
u)>on one eptire^ plate seen edgeway, on which, 
(he principal parts of the engine are fixed ; h/ 
this means the beam and nccompanintents 
are supported without being connected widi 
any part of the building/ except the recess 
below the ftoor bn which they stand. 

BH, the recess below the floor, for contain- 
ing the cistern of the' discharging-pump, con- 
denser, &c. This arrangement enables those 
engines to be fixed up and tried at the manu- 
fictory before they are sent off, which renders 
the refixing eoay and certain. 

Before the engine is set to work, the cylinder 
D, the condenser M, and the passages between 
them, are ^ll'ed with common air, which it is 
necessary to extract' To effect this, by open- 
ing, the valves, a commanicatioii is made be- 
tween tlie steam-pipe C, the s^ce below»the 
piston in the cylinder D, the eduction-pipe O, 
and tlie condenser M. The steam will not at 
first enter the cylinder D, or will only dbter it 
a little way, because it is resisted by the air{ 
bat the air iu the eduction-pipe O, and the 
condense r M, it forcibly drives before it, and 
this part of tlie air’ makes its exit through the 
valve and water iu the cistern N. The steam- 
admissiou valve is now closed, an^ the steam 
alr<^udf admitted is converted into water, partly 
by (lie coldness of the condenser M, but prin-* 
cipally hy a jet of cold water which enters it 
through a cock opening^ into it from the well 
BS. in which the conoenser is immersed. 
When this steam is condensed, all the space 
it occupied would be a vacuum, did nut the 
air ill tlie cylinder D expand, and fill all the 
space that the original quantity of it filled; but 
by the repetition of the means for extracting a 
part of the air, the remainder is blown out, 
and the cylinder becomes filled with steam 
alone. Suppose then the cylinder beneath (he 
piston to be filled with steam, and the further 
admission of s^m to that pai^ of it be cut off, 
while the communication between it and the 
condenser remains open, it is obvious that 
(here will soon be a vacuum in the cylinder, 
because us fast as the steam reaches the con- 
denser, it is converted into wat^r by the rold- 
neks of that vessel and (he jet playing within 
it 4t (his moment, therefore, (he steam is 
^admitted above (he piston, which it irnme 
diately presses down. As soon as the pistot. 
reaches to the bottom uf the cylinder, the 
steam is admitted to the under side of it ; and 
ns (he couiMiunicotkiii from ^the upper side of 
the piston to the coudenseras opened, while 
the fiitVlier admission of steam Vo that side 
during (he upper stroke, is prevented, (he 
steam which had pressed the yiiston down 
passes into the condenser, and is converted 
into water. 

I'he motion of the piston E. by this alternate 
admission and extractfbn of the steam on each 
aide of it, is thus necessarily continued^ and 
*^e distance of its npwagd and downward range 
is called the length of its stroke. It commu- 
nicates its reciprocating motion, by the con- 
4iH'ting rod e, to tbd great beamsF, and thence, 
by another connecting-rod and a crank, to the 
fly-wheel O. 

* To explain*it}ie itipid accumulation of power 
with an increase of the size of (be engine, it 
must fa^bserved, (hat the force of the steam 
gcnernlly used, is spmewhat greater than the 


pressure of the atmosplmre ; but stippdslog K 
to be no greater, as the atmospherio pressnra 
is fifleen pounds on eoch'sqaaro inch, a piston 
16 ifehes in diameter, containing 301 sciuare 
inches of sur/uce, will altemately be raised and 
depressed by a force equivalent to a weight of 
3016 pounds. Here no allowance is made for 
friction, but after tlie requisite deduction on 
this account, which may be reckoned at Vine- 
third, the disposable part of the engine, de- 
rived from each stroke, will still be very 
great. 

The condenser M, and theVlischarging-pump 
L, communicate by means of a horizonturpipe 
dOotaining va^ve opening towards the 
pump ; the piston, /, of (his pump, also contains 
two valves, end the cistern at (he top of 
the pump-cylinder, contains other two lafves, 
which, like^hose of the piston /. open upwards. 
When the piston £ of the cy linder is depressed, 

* the. piston /, of the di8chai>;ing-pump. It will be 
obvious to inspection, is depressed likewise, 
and its valves openi while the valve y closes ; 
hence the water from the condensed steani, as 
well as the injection- water, and any perma- 
nently elastic vapour or gaa, which may be 
present, having passed through the valve y, 
passes through the piston /; and Avhen tliat 
p^pton is drawn up, its valv^j close, and pre- 
.vept tht*ir return, as in ordinary puinp-work. 
'File water and gas that have thus got above 
the piston, as the latter rises, open the valves 
at (tie bottom of the cistern T, in which the 
water remains till it is full, but the gas passr s 
into the atmosphere. As the water in the 
cistern T is in a very hot state, it is some- 
times, for the, pnriKise of economizing fuel, 
pumped lip, and returned to the boiler,* the 
pump-rod being attadiqd to the great beam. 
The utility of the dischargio^-piimp L, will 
now be appreciated, and it must be perceived 
how nincn mo^materially it coiitoibiiteH to the 
perfection of the vacuum in the cylinder D, 
than if the water from the condenser merely 
ran oft’ by a pipe. 

The steam constantly rushing into the con- 
denser M, has a perpetual tendency to heat 
tliat vessel, as well as (he water of the cistern 
SS, in which it stands : the whole of (he steam, 
if (his were unchecked, would not be con- 
densed, or the condensation would not be 
sofliciently rapid, because the injection-water 
itself flows out of tliis cistern. A part of the 
water is therefore allowed to flow from this 
cistern by a wo.ste pipe, ond an equal quantity 
jof cold is constantly supplied by the pump P. 

In Newcomen’s enzine, which, as it acted 
by the pressure of the atmosphere, is often 
called an atmospherical engine, the cylinder , 
was open at the top,' and therefore, during the 
descent of (he piston, tin air exerted a great 
power in cooling it ; bat in ||ie modern engines, 
where steAn is the arrive power both in raising 
and depressing the piston, the top of tlie cy- 
linder iS closed with an iron lid, and not an 
atom of steam can escape, ercept at the pro- 
per time, into the condenser. In order that' 
the connecting rod e, may work freely, and 
yet possess this desirable property of being 
stearo-tighlf iiasses through what is called a 
stuffing or packing box, Tnis stuffing consists 
of some, material wliieh the steam will rather 
adapt to its office than fiyore : leather, wliiHi 
ia used for the buffing or collars of machines 

4 
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nerer to be sul^ected to heat, will not answer 
liere; hempen yarn is the material usually em- 
ployed. liie rod of the pi,slon 4 passes throiish 
H stuffing box of the same kind as that o^the 
piston E ; and the pistons themselves are sur- 
rounded with stuffing. * 

The cylinder D is surrounded by a case, to 
keep it from being cooled by contact with the 
ext^Wiul air.^ The extremity, or any given 
point removed from the centre 'of tlie great 
beam, can describe only the arc of a circle; 
but it is necessary*that the piston rod e sliould 
rise and fall vertically. Newcomen effected 
this object, by -fixing the end of the beam into 
the arc of a circle, the«radiu8 of which was 
equal to the distance from tl!e centre of the 
beam: a chain went over this |rc, and was 
fastened on the higher end of it; this simple 
contrivance effectually answered his purpose, 
because in his engine the effective stroke was 
onl^H downwards ; but here, in a double-power 
engine, where the stroke is both upwards and 
downwards, a chain would yield in rising, and 
be altogether unsuitable.^- An apparatus is 
therefore used, called the parallel Joint, which 
js easilv understood by iiispeotion. Ey this 
means the rod e, not only rises and falls per- 
pendicularly, but is perfectly rigid, and com- 
niiiiiicHles all itsiinotioii to the great beam i|i 
each din^-lion of its motion. The connecting 
rod y does not require the same contrivance, 
hec aiise it does not rise and fall perpendicu- 
larly ; ifs lower end, with tlic outer end of the 
crank, describing a circle: it has therefore 
only a simple joint, admitting of this deviation. 

'ST CEL, a carburet of iron, or that metal 
roinbiiied witli a small portion of carbon. See 
Ikon, 

S'i'EEllAGE, on board a ship, that pari of 
the siiip next bi^ow the quarter-deck, before 
(he bulk-head of the great cabin, where the 
steersman stands in most ships of war. 

SrEElllNO, in uavigulion, the directing 
0 vessel from one place to onother by means 
of the helm and rudder. He is held tlie best 
sferrsman who causes the least motion in put- 
ting the helm over to and agaid, and who best 
keeps the ship from making yaws, that 
from running in and out Tne perfection of 
steeriqg, indeed, consists in a vigilant atten- 
tion to the motion of a ship’s head, so as to 
check every deviation from the line of her 
course in the first instant Af motion, and in 
applying as little of the power of the helm as 
possible. 

STEM, in bbtany, that part of a plant, 
arising out of (he root, and wl)ic|| sustains the 
leaves, flowers, fruits, &c. . 

Stem oJ a s/iip, that main piece of timber 
'which comes betiding from the keel below, 
where it is scarfed, as they call it; that is, 
pieced in ; an^ riij|n comimssuig ^-ight before 
the forecastle. ' * 

STENOGRAPHY, or the art of sliort-hand 
writing, is on acquirement which, in the pre- 
sent advanced stole of literature and science, 
every person who receives even a common 
education, ought to possess. Of^e -various 
systems of short-hand writing no#before (he 
public, the following is heie preferred for its 
great simplicity; tiie facility with wliicb. the 
characters may be joined ; and the ease, with 
w flit'll it niuy be rend tvlien written. 

'The ttullsor of this system was John Byrom, 


M. A. and F.R.S. ; and it was nnc« Byrotn’a 
time improved by Mr. MoiinqiA, of Macoiea 
field. Tbe^ general fanlt of most short-hand 
alphabets is their being encambered with 
vowels ns distinct letters; in this system they 
are expressed by one dot, differently situated: 
but the student is advised to reject the ilte of 
them altogether, unless, indeed, in cases wtere 
they are necessary to prevent ambiguity. 

A close attention to the plates, and the few 
following remarks, will enable any one ac- 
cuslomed to writing, speedily to become ac 
quainted with this most useful art. 

^ The alphabet, as exhibited in the plate, con- 
sists of the shortest and simplest marks in 
nature ; and on the proper formatioff and com- 
bination of these, depend the whole beauty and 
accuracy of the writing. 

The twenty-one consonants which compose 
the shortrhand alpliabet, are formed out of 
tsimple lines, to some of which are attached 
small lAops or twirls. These lines derive Uieir 
respective powers and properties from tlicir dif- 
ference of position, and by some of them being 
made ciirvilineal. * ‘ 

The horizontal characters are always to he 
written from left to right; the perpendiuuljftv 
ones are invariably written downwards; and 
with res(ieft to the oblique characters, ft ib to 
he observ'^ed, that those which lean to the left 
are generellly written upwards, while Jtho.se 
having their inclination to the right hand, are 
always written downwards. 

Not any of the twirled letters (the duplicate 
characters denoting A, y, w, and sA, which are 
never joined to any other letters ; J^ut simply 
stand for the w'ords Azf/, jus^, wott/e/, and 
skouldt ezrepted) ought ever to be written so 
as to end with (lie loop. This observation 
must not be forgotten by the learner, and he 
will never be at a loss about the manner of 
joining the looped characters to other letters. 

The following general rules jjimgt be carefully 
attended to by the short hand'vvriter, viz. ; 

1. All perpendicular and inclined letters are 

made to touch, as it were, to imaginary parallel 
lines, the distance of which from each other is 
supposed to be regulated by the lengtli of the 
short hand /. ^ ^ * 

2. The diameter of the semicircular letters is 
the short-hand s, and their height ratlier morc^ 
than one third of the t. 

3. 'Jlie t is occasionally used for th, in which 
case the adjoining letter mi|^t he made only 
half its regular size. • 

4. No letters aiv to pe doubled in short-hand 
unless some trowel come between themf 

5. When there are various ways of joining 
the same letters%)gpther, that which is most 
lineal must be preferred. 

As soon as the learner can write any passap 
with readiness, using the characters in full, he 
may proceed to the Allowing abbreviated 
matliod, which he will find both advantageous 
and delightful ; and whk>h will enable him with 
a little industrious practice to follow the most 
rapid speaker. 

• * • • ‘ 

RULES OF ABBREVIATION. 

For the short-hand characters answering to 
the examples in (he following rni^s the reader* 
must refer to Plate XLIX. 

1. The auxiliary verbs, the portieij/e not 
and the pronouns, being jyrerally denoted bv 



STE 664 STO 


fheir first consonant, nay be joined to one 
another 3 as tuill have not been, 

% Join the marks or letters in an uniisua?. 
manner, in order to show that each particular 
mark denotes a word, and not a siii^^le letter; 
o(, by joining the letter n to the middle instead 
oS w top of tbedetter /, the whole character 
win represent the words in the; so, also, the 
letter s, joined to the letter t, and drawn from 
the midale of the preceding consonant, will 
denote the two words it is, or it was, 

3, Derivative nouns, adjectives, and adverbs, 
mi^ be very conveniently expressed bv points, 
dinerentl.M>iac^d, at the end of their last con- 
sonant. Tile substantive point being placed 
immediat^y following the consonant, and in a 
direct line with it* the adjective to have its 
point placed also a little lower down to the left 
of the substantive point ; and the adverb point 
to be placed, in the same manner, to the right 
of the substantive point ; as forgetfulness, for- ^ 
getful, forgetfully, •• 

4 Very common words, or such as have an 
immediate relation to the subject, and are there- 
fore easily discoveraMe, may be denoted by 
their tifst consonant, or first \owel and conso- 
nant, with tli'i substantive, adjective, or adverb 
lioint annexed. The adjectives, which nsiialiy 
accompany such stihsluntives, muy*<il.so lie de- 
noted bf their first consonant, joined to tlio 
siibstentive ; as humble servant, huiKan uaturt, 
{'.hrisfian reliaion, &c. 

6. Place a dot at the fioint of coiiciirrciice of 
two coivsonant marks, to denote two siih-stan- 
tives connected together by some preposition, 
which is omitted ; as /ore of God, or light if the 
gospel', chuse of gravity, &c. Also when an 
adjective precedes either of the substantives, 
they may all three be represented by their first 
consonants joined together, wi th the dot placed 
at the end of tlie first substantia e ; as tlie great 
goodness of Go(L 

6. Tile su iista ntive point, placed before a 
single consomml mark, denotes that tlie sub- 
atantive is to be repeated, with some inter- 
vening preposition; as day after day; from 
time to time, &c. 

7. Place the Mubsiautive, adjective, or ad- 
verb point before two or more consonant 
marks, to denote two or more substantiies, 
adjectiveB or adverbs, comif'cted by a 

^junction ; as Aor</v,and Commons, soberly, 
pghlemtsly, and godly, &r. 

8. Express lon^ words by their first s}Ilubh 
v'ith as many poink* annexed as there are svl* 
lables wanting. In very c^nmoii words the 
points may be occasionailv oniitte*!. 

9. Express long words by their prepositions, 
together with tlieir u.xt vov'cl or copsonaut 
only. 

10. Words may be denoted by their first 
vowel and consonant, with (heir terminations 
added ; as arbitrary, iipj}ortumly, &:c. 

Jl. Wonl< easily discovered by their con- 
nection, may he exnressed by their first vow'el 
and consonant, or by tfieir prepositions only \ 
and as few English words end w ith the syllaQe 
Jtl, the preposition c‘o may be j(|fned to the pre- 
ceding word ; as f}elongs to ; satifac^'y to, fkc. 
I'J. Join (he pronouns to prepositions; a.s to 
f we, to us, to alwaysaddiiig the vowel 
lyiint, when uie words would otherwise be 
i|ible^ be mistaken. * 

13. ; loir, the preceding word, the preposition. 


and pronoun all togetlier ; .as belongs to ms 
agreM with me, &c. 

14. Join adverbs, verbs, prepositions, pro* 
non^nal aiiliectives, and substantives all to 
getber ; as sefely depend upon my word, &c. 

15. Man/ common phrases, formed by 
substantive, preceded Iw the prepositions with, 
without, in, &.c. and followed by to, of. See. 
may be abbreviated; as with r^rd tu,; in 
consequence of, &c. TJiese several words are 
expressed by their first consonants only, joined 
together, the vowel o being" added in the first 
example to denote the preposition to, 

16. In like manner, denote common ad- 
verbial phrases by thci initial consonants joined 
together; as in 'like manner; in particular; 
in a great m^siire, &c. 

17. Numerous contractions may be made 
when it is, or it was, are followed by an ad- 
jective, «iin to, nr that; as it is impossible. lo\ 

' it is not to be supposed tluU, &c. 

IS. rile terniination ing is made by a short 
line in the |Kisition of the r, and the plural by 
two such lines kii^, kings; writing, 
writings, 

STEREOGRAPHY, the ait of drawing (ho 
forms and fiiMires of the solids upon a plane. 

STERE() rVl'E PHINTING. See Print- 
ing. (, 

^STEIlIilNG, a term frequent ip Britii^h 
cdiiimerre. A pound, shilling, or penny, ster- 
Ung, signifies as niticli as a pound, shilling, or 
penny, of lawful money of Great Britain, as 
seltlfd by authority. 

STERN (if a ship, usually denotes all the 
hindermost part of iier, but propel ly it is only 
the o At most part abaft. 

STEKNA, the tern, a genus of birds of the 
order uiisere.M. The marks of (his genus are a 
straight, slender, pointed bi^, linear nostrils, 
a slender and sharp tongue, vety long wings, a 
tiiall back toe, and a foiked tail. There are 
23 .secies. * 

STEWARD, a man appointed in a pface or 
stead, and alvvavs .signifies a prineipal otliecr 
within Ills jiiri.sdirtion. 

STICK, the same us baton, an instnimeiit of 
dignity, wliii h is occasionally curried by )>er- 
soiis and officers in high sifuations, particularly 
hy siieii H.sare in waiting near the ro)al pcTsoii. 

STIGMA, in botany, tlie siimniit 5f the 
style, the li'inale organ of generation in plants, 
w hich receives th» fecimdatiiig dust of the (ups 
of the Hlainina, and transmits its efllnvia f!>rough 
tbe style into ti heart of the seed-bud, tor (lie 
purpose of iiii| , nating the seeds. 

JsITLL. See Distillation. 

SI'ING, af) apijaratiis in the body of certain 
insects, in forni of a little spear, serving (hem 
ns a weapon of offence. * 

.STOCKIN(t, that part of the clothing of the 
leg and foqt which iiiiniediat^ly covers (heir 
nudity, agd screens them from the cold, &c. 
Anciently, (he only stockings in use were made 
of cloth, or of milled stuffs wwed tog^hcr; but 
since the invention of kiiit^ng p»-' w'eaving 
stockings of silk, wool, cotton,' thrc«a, &c. the 
use of doth stockings is rpiite laid aside. The 
modern stockings, whether woven or knit, are 
a kind of plexuses, formed of an infinite nupiber 
of little Knots, called stitches, loops, or meshes, 
intermingled in one another. 

Sl'OCKS, or Public thuds in England. By 
the word stock was originally meant a particii 
• • 
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fQin of money contribnted to the establishing ' 
of a fond to enable a company to carry on a 
certain trade, by means of which the ^rson 
became a partner in that trade, and receiv^ a 
share of the profit made thereby, in proportion 
to the money employe^d. 

Stocks, among ship-carpenters, a frame of 
timber, and great posts made ashore, to build 
pinnaaes, ketches, boats, and such small craft, 
and sometimes small frigates. Hence we say, 
a ship is on the stopks when she is a building. 

Stocks, n wooden machine to put the legs 
of offenders in, foe the securing of disorderly 
persons, and by the way of piinishmeAt in 
divers cases, ordained byistatiite, 

STOLE, tfroom of the^ the eldest gentleman 
of his ms^esty's bed-chamber, whi^e office and 
honour it is to present and put on his majesty's 
first garment, or shirt, every momii^, and to 
order the things in the chainhor. 

STOMOXYS, a genus of insects of the 
order diptera : the generic character is, sucker 
with a single-valved sheath, iuclosing^bristles, 
each in its pre^r sheath feelers two, short, 
setaceous, of five articulatioDs ; anteonm se- 
taceous. * 

STONES and EARTHS. The only sub- 
stances which entOT into the composition of the 
simple stones, as fiir nt least as analysis hag 
discovered, are the six earths, silica, aluming, 
zirconia, glucina, lime, and magnesia: and the 
oxides of iron, manganese, nickel, enrominm, 
and copper. Seldom niore than lour or five of 
these suDstanres are 'found combined together 
in the same stone. 

STONEHENGE, a famed pile or momuneiit 
of huge stones on Salisbury Plain, six mile^dis- 
tant from that city. It consists of the remains 
of four ranks of rough stones, ranged one within 
another, some o^lhein, especially in the outer- 
most and third rank, twenty feet high, and 
seven broad ; sustaining others laid across tlieir 
heads jjind fastened by mortices, so that the 
whole must have anciently hung together. An- 
tiquaries are now pretty well agreed that it 
was a British temple. 

S10NE WARE. Under the denomination 
stone ware are comprehended nil the different 
artificial combinations of earthy bodies which 
are j^died to useful purposes. 

STOP, in music, a word applied hy violin 
and violoncello performers to that pressure of 
the strings hy which they ore brought into con- 
tact with the finger-board, and by which the 
pitch of the note is determined. 

STOP, TRUMPET. A reed metallic stop, 
so called because its tone i.s imi^tive of the 
trumpet. 

, STORES. If any person who has the chaise 
or custody of any of the king's armour, ordnance, 
ammunition, shot, powder, or habiliments of 
war, or of any vittnals for victualling the navy, 
shall, to hinder his majesty’s service, ^bezzle, 
purloin, or convey away the same to the value 
of 20s. or shall steal or embezzle any of his 
iiiigesty's sails, cordage, or any other of his 
naval stores, to the iroliie of 20s. he shall be 
adjudged guilty of felony without benefit of 
clerKy. 

STRANDED, among seamen, is s^d of a 
ship that is driven ashore hy a tempest, or runs 
on »ound through ill steerage, and so perishes. 

OTRATA, in naturiil history, the several 


or layen of differeot mttten, wjieiteftfie 
bod^ of the earth is ^composed. ' 

•SrRKE, a measure of capacity, cOotainiiig 
ibur bdshels. 

Strike, among seamen, is a word variously 
used. When a ship, in a fight, or on meeting 
with a ship of war, lets down or lowers bei^^- 
sails, at least half-mast-high, they say ffle 
fttrikes, meaning she yields, or submits, or pays 
respect to the ship of war. Also, when a ship 
touches ground, in shoal-water, they say she 
strikes. And when a top-mast is to be taken 
down, the word of command is, strike Uie top- 
mast, fict.. 

STRIX, the owl, in ornithology, ^enns be- 
longing to the order of accipitres. 'fte bill is 
hooked, but has no cere or wax ; the nostrils 
are covered with seiaceons feathers ; the head 
is veiy large, as are also the ears and eyes ; and 
the tongue is bifid. There are 46 species. 

^ STRONTIAN: About the year 1737, a 
miueraPwas brought to Edinburgh by a dealer 
in fossils, from the lead mine of Strontian, in 
Argyleshire, where it is found imbedded in the 
ore, mixed with several other substances. It is 
sometimes transparent and colourless, but 
generally has a tinge of yellow or green. Its 
specific gravity varies from 3.4 to 3.726. Its 
texture is generally fibrous ; and sometiilles it 
is found crystallized in slender ' pivsmatic 
columns of 'Various lengths. Strontian is found 
abundantly in different ^aces of the world, and 
always combined witti carbonic acid or sul- 
phuric acid. 

The beautiful red fire which is now so fre- 
quently used at the theatres, is compoyd of the 
following ingredients 40 parts dry nitrate of 
strontian, 13 parts of finely powdered sulphur, 

5 parts of chlorate of potash, (hyperuxymuriate) 
and 4 parts of siilpnnret of antimony. The 
chlorate of pqtasb and sulphnret of antimony 
should he powdered separately in a mortar, 
and then mixed together on pancCifnffer which 
they may be added to the other ingredients, 
previously powdered and mixed. No other 
kind of mixture than rubbing together on paper 
is req>iired. See Chemistry. 

STRUTIUO, the ostrich. The ostrich has 
a bill somewhat conical ; the wings are so short 
ns to he unfit for Hying; the thighs and sidifs of 
the body are naked : the feet are formed for ^ 
running, having two toes, one only of which is 
furnished with a nail. The head and bill some- 
what resemble those of a dut l^; and the neck 
may be likened to that of a Avan, but ilmt It is 
much lunger ; the Ir^s and thighs resemble those 
of a hen, thoiihh the whole appearance a 
strong resemblance to that of a camel. But 
though usually se\%n leet high from the top of 
the head to the ground, from the back it is only 
four'; so that the head and neck are abo\c 
three feet long. 

From the top of the held to the rump, when 
the neck is stretched out in a right line, it is 
six ieet long, and the ta^l is about a foot more 
One of the wings without the feathers, is a foot 
and a half ; and oeing stretched out, with the 
feathers, is thre« feet. Th^ plumage is niuelr 
alike in all ; that is, generally lilack and white ; 
though some of them are said to be grey, 
l^ere arc no feathers on the sides^ nor yet on ' 
the thighs, nor under the wings. The lower part 
of the neck, about half«>vay, is coveroE witli 
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still smaller f<vitliers than those of the bellv and to be levied on every subject of ability, su* 
baek, and these also are of diderent coloors. cording to tlie mte . r value of his lands or 
At the end of each wing there is a kind of s|:br goods. 

almost like tlic quill of a porcnjpine. It is an S'llCCINIG ACID. It has long been linown 
inch long, being hollow and or a homy pb- Uiat ambe^ when exposed to distillation, af- 
staqp^ There are two of these on each wing ; fords a crystallized suiistance, which sublimes 
tly^^largest of which is at the extremity of the into the upper part of the vessel. Before its 
bone of the wing, and the other a foot lower, natilrc whs understood it was called mlt q/* 
The neck seems to be mure slender in propor- amber : but it is now known tenbe a peculiar < 
tion to that of other birds, from its not being acid, ns Boyle first diecovered. 
furnished with feathers. The skin in this part is ^ 8(JGAR exists in every, part of plants. It 
of a livid fiesh-cnlour. The bill is short and is found in the roots, as tliose of the carrot and 


pointed. Thf external form of tlie eye is like 
that of a man, tlie upper eye-lid being adorned 
with eyec*jishp8 which are longer than those on 
the lid below. The tongue is small, very 
short, and composed of cartilages, ligaments, 
and membranes, intermixed with fleshy fibres. 
In .some it is about an inch long, and** very 
tliick at the bottom ; in others it is but half an 
inch, being a little forked at the end. ^ 

The ostrich is a natiie only of tiic torrid 
regions of Africa, and has long been celebrated 
hy those wiio have hud occasion to nieiitioii 
tilt' animals of that region. 

S rilCTHIOLA, a genus of plants belong- 
ing to tlje class of tetrandria, and order of mo- 
nogypia. Ti.e species aie five, siirubs of the 

Crij/e. 

STl*CCO, in building, a ropiposiHon of 
white marble pulverised, and mixed with 
plaster of lime ; aiiditlie whole being sifted 
end wrought up with water, is to be used like 
common plaster: tliis is called by Pliny mar- 
mo: afuni opus, and albariurn opus, 

SI’IJX, in the wine trade, denotes the un- 
fermeiited juice of the gr.ipe, after it has been 
several times racked otf, and separated fro 
its sediment. 

STUHOEON. See Accipenser. 

STYLE, a word of various signitieutians, 
originally denied from a kind of bodkin, 
with whicit'thv* ancients wrote on plates of 
lead, nr on wax, &c. and w'hich is still used to 
write on i\ory leaves, and paper prepared for 
that purpose, &r. 

SL'BAL'rEllN, a subordinate officer, or 
wue who disi:hurges his imst under the coni- 
mayd and subject to the oirection of another ; 
such are lieutenants, sub-lieutenants, cupiefs, 
^ and ensigns who scr^ e under the captain , but 
riistom lias no\. appropriated the term to those 
of much lower rnna, as aerjeants, &c. 

SUBEK. Tiiifc name has been introduced 
into chemistry by Vourcrow to denote the outer 
bark«of liie queriMis .tuber, the common 
cork, a substance, which jiossesses proper! •' s 
diffident from all other vegetable bodies. 

SI BLIMATION is a pna-ess by which 
volatile siihstaiices are raised by heat, ' and 
ngain condensed in the solid form. 

This operation isjbunded on the same prin- 
ciples as distillation, and its rules are the same, 
as it is nothing but a dry distillation. 

SUBl^fENA, is aSvrit whereby nil persons 
under the degree of peers are called into 
^Chancery, in siicltcases only where the common 
law fails, and has made n<f provision ; so as 
the party who in eqiiily hath wrong, can have 
no wier rem^y by the rules and course of 
common laV. 

SljBSiDY, in law, signifies aid or tax 
granfbd to the king, by parliament/ for the 
necessary oc msi^ns of tiic kingdom ; and is 


beet, root ; in tlie stems, dk in the birch, tlie 
niapic, some palms, and especially the sugar 
cane ; in tl'e Icqyes, *18 tliose of the ash; in the 
flowers, the tiruits, and seeds. But the sugar, 
which nowr forms a very extensive article of 
commerce, and may be considered as a neces- 
sary of li/e, is entirely obtained from the juice 
of the sugar cane, which is chiefly cultivated 
in the East and West Indies 
81JOAR of lead, acetate of lead. 

SUIT;; in law, is used in dillerent senses, 
as. ]. Suit personrl. 2. Suit of court, or suit 
service, is an attendance that tenants owe to 
the court of^heir lord. .3. Suit covenant, is 
where the ancestor has covenanted witli 
other, to sue to his court. 4 Suit riislnm, 
fwlieu a mail and his.mcc.sLih's liavi bt^eii 8ri/.ed 
Vine out of mind, of his suit. .b. S^it n*al, or 
legal, when men come to the SlieritPs torn or 
leet. G. Suit siguitit s the following one in chare, 
as fr^h suit. 7. It signifies a petition made to 
the king or any great person. 

SULPUA'l^f^. Definite ronipoiinds of 
siii]||iuric acid with the siilifiabic buses. See 
Acii> (Sulphuric,) and the respective bases. 

SULPHITES. Definite compounds of 
sulphurous arid with the bases. 

SI f f I U R. See CrrEMVjJRY. 
SULPllLlilC ACID. The sniphuric acid 
made iu Great Britain is prorliiced by the 
combustion of siilpliur. There are 'three con- 
ditions requisite, in this onerntioii. Oxygen 
nuett be present to maintain tliis combustion ; tlie 
vessel must he so close as to prevent tlu* escape 
of the volatile matter which rises, and water 
must be present to inihilie it. For these pur- 
poses, a mixture of eight parts of sulphur with 
one ol nitre is placed in a proper, v eased, 
enclo.sed within a chamber of rousiderablc 
size, lined on all sides with lend, and covered 
at bottom with* a shullov^ stratum of water. 
The mixture being set on fire, will Imuii fora 
considerable fime by virtue of the supply of 
oxygen which nitre gives out when liedted, and 
the water dmhihing the siilpiiuroiis vapours, 
becomes gradually more and more acid after 
repeated combustions, and the acid is after- 
ward coneentiated by distillation. 

SUMACH. Common sumach (rhus conariii) 
is a shrub that gnws naturally in Syria, Pules- 
tine, Sjjlhiii, and Portugal, lii (he two hist, it 
is cultivated with great care, Jls shoots ore 
cat down every year quite to the root ; and, 
after lieing dried, they Hre%Tedur.ed to power 
by a mill,Hiid thus prepared for the purposes of 
dyeing and tanning. 

SUPERCAKGO, a person employed hy 
iiierchiYiits to go a voyage, and oversee* (heir 
cargo, or lading, and dispose of it to the best 
advantage. 

SUPERNUMERARY, something over nmi 
above a fi^ed number, lii several of the offices 
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are supernumerary clerks, to be ready on ex- 
traordinary occasions. There are also snpeniu • 
inerary surveyors of the excise, to be ready 
to supply vacancies when they fall ; these lave 
but half-pay. • , 

SUPLRSEDEAS, a writ that lies in a great 
many cases, and signifies, in general, a com- 
mand to stay proceedings, on good cause 
shoxiAi, which ought otherwise to proceed. By 
a supersedeas, the doing of a thing which might 
otherwise have been lawfully done, is pre- 
vented ; or a thing that lias been dune, is (not- 
withstanding it wds done in a due course of 
law) thereby made void. 

Sli RD, Bee AloebIMi. . p 

SURETY, in law, generally signilies the 
same xvith bail. • • 

SURETY if the peace, A justice of the 
peace may, according to his disrreti^tS bind all 
those to keep the peace, who, in his presence 
.shall make any alTray, or shall threaten to kill 
or beat any person, or shall contend together 
in hot words; and all those who shall go about 
willi unlawful weapons os attendance to the 
terror of the people ; and all such persons as 
shall he known by him to be comfnon barrators ; 
and all who shall be brought before him by a 
constable for a breach of the peace in the pre- 
sence of siich'coifttable * and all such persui]p 
who, hawng been before bound to keep t]^e 
peace, shall be convicted oi' having forfeited 
their recognizance. 

SURC2ERY", IS the art of curing or alleviat- 
ing di.seases by local and external application, 
manual or instrumental. As a .science it may 
be detined, that department of medicine which 
tj'eats of maladies thus susceptible of alleviation 
or rove. 

SURRENDER,* a deed or instrument, 
testif} ing'tluit th«9 particular tenant of lands or 
tenements for life, or years, does suUiciently 
consent and agree, that he who has the next 
or immediate remainder or reversion thereof, 
sliall also have the present estate of the same 
in possession ; and that he yields and gives np 
tlie same to him ; for every siirrenderer ought 
forthwith to give possession of tlie thing sur- 
rendered. 

SURUOOA'rE, one who is suhstitiited or 
appointed in the room of another; ns the 
bishop or chancrllor’s surrogate. 

SUKVBYTNG. The ait ^of land surveying 
consists in determining the "boundaries of an 
extended surface ; and when used in its most 
exten.sive sense, may be .said to comprehend 
the taking the dimensions of any given tract of 
land ; laying down the same in a^ilari on any 
required scale ; and linding superficial con- 
stents, or area of the same. The principal in- 
struments used by surveyors are. the chain, the 
od-set staff, the plain-table, tlie cross, and the 
flieodolite. The plain-table is now little used j 
it is found often incorrect ; nnd he xfho would 
operate correctly ought to be in possession of a 
good four inch theodolite, having on it at least 
two spirit levels,# 

It was our intention to have laid down some 
general rules fur the practice of surveying and 
fo have given some examples; but we find our 
limiti will not admit of this ; and we mivt, there- 
fore, refer our renders for the nece-ssary infor- 
mation on this subject^ to the popular treatises 
on it which are now Before the pu'blio : among 
which, that of Croker, and the yxetdient epi- 


tome given by Mr. Peter Ni^olson In hi.s 
Course of Mauiematics, deserve particular of . 
ftnfion. 

7'he foundation of all surveying is geometry ; 
and no one will ever be able to' practice it 
to aoy extent without a knowledge of the 
principal rules of plane trigonometry, lAicb 

see, 

SUS, the hog, in natural history, a genus ot 
mammalia, of the order of belluie. Generic 
character : four front teeth in the upper jaw, 
•converging; six in the lower, prqfectiiig; two 
tusks in upper jaw, short ; two in the lower 
standing (At ; snout truncate, prominent, and 
moveable: feet cloven. These -ammals ere 
allied by their teeth to the carni^roiis qna- 
drnpeds, and Iw their cloven feet to the rumin- 
ating ones. They feed almost indifferently 
npoir animal and vegetable substances, devonr- 
ing with avidity what is most nauseous and 
\lisgusting. They use their snout for digging 
up me Aground in quest of roots, are fond of 
rolling and wallowing itr mud, and are dis- 
tinguished by extreme fecundity. ^ There are 
six specie.s, of wiiicli the following aVe the 
most important : 

iSms, ertfa, the common hog.- All the x'a- 
rieties of ^is animal originate in the wild 
hour, which is found in most of the tenif^enite 
fegions of Europe and Asia. Tt is wmaller 
than the domesticated animal, and unilormly' 
of a dark grey colour^ approaching to black. 
It is armed with formiduble tusks, sometimes 
ten inches, or even more, in length ; those in 
the under jaw curving inw'ards, and capable 
from their size, strengtlj, and slmmnass, of in- 
flicting the severest xvounds. Before these 
diijinafs attain their third year they are gre- 
garious, and when danger is at hand particu- 
larly, they muster in numerous parties, ^ and 
with great promptitude, at Uie signal of alarm. 
Uniting thus, they present so formidable an 
array, as speedily to disperse Jthd# enemy, few 
creatures, or none, daring to commence an 
attack against such a combination of strength 
and valour as they exhibit. When the wild 
boar is complete in growth, he depends upon 
his solitary exertions for his protection, is 
seldom seen in society, ranging the foresl.s 
alone ; rarely commencing an attack.^ as his 
food consists almost soleljr of roots and vc-^ 
getables, but repelling one with all the fierceni-s.s 
of courage, and all the resentment'of rataliation. 

Sus, Ethiopicus, or the Ethiopian hog, i.s 
very similar to the last. R is fierce amd for- 
midable in the bigliest degree, and burrows in 
the ground, iti deep recesses which it pfepares 
with both its hoofs and nose. It is particularly 
distinguished by* a large lobe, or wattle, 
beneath each eye. 

S. I}aby~rouesa is remarkable for the form 
and situation of tlie iipner tusks, which are 
placsd externally, and* turn upwards in a 
curve towards the forehead. It abounds in the 
Indian islands, lives solely on vegetables, and 
rests itself, in sleep, by hooking its upper 
tusks round the branch of a tree. It can swim 
with rapidity, imd is valueri for fo0<^ ^ 

SUSPENSION, or Points of Suspension, 
in mechanics, are those points in the axis or 
beam of a balance, wherein the* weights are * 
applied, or from which they are suspended. 

SWEDENBORGIANS a *erm to 
designate the receivers of jhe doctrhies taught 
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by the Hon. Hniatinel S\vedenborg» a natire of 
• Sweden. They form a highly respectable, and 
jemarkably intelligent body of Christians. 
Since the death of Swedenborg, which took 

K lace in London, in the year 1773, their numbers 
ave^gradually increased, both in this country, 
onJhe continent, and in America. They have 
simered much from ignorant and interested 
misrepresentation ; and it is a remarkabU* fact, 
that tne writings of their founder have never 
been attacked by any man of talent, if we 
except Dr. Vriestley, who, in the attempt, met 
with a most signal defeat, by Mr. ^nd marsh, 
of Manchester. Among the admirers of 
the work^^f Swedenborg, might be mentioned 
several eminent divines, and numerous mem- 
bers of the Church of England. While the 
various sects into which tlie Cliristian world is 
divided, are zealously exerting theniselvds for 
the diffusion of religious knowledge, the^. 
Swedenborgians are far from being idle, I'liey 
have their schools for the instruction of the 
rising generation, their Missionary and Tract 
Societies, and also societies for pi inting and 
publishing the theological writings of Sweden- 
Dorg. Their exertions have excited consider- 
able attention in this country within the last 
few yyars. I'he consequence of lUis has been 
some most illiberal attacks on their doclrities 
by sonte dissenting ministers. Xhese have 
drawn forth a rejily from Mr. Samuel Noble, 
minister of Hanover-stvpet Chapel, London, to 
which we refer the reader for a most interest- 
ing and aide detail of the principles and practice 
of this body of Christians. 

SVVIE?’ENIA, mnhotjnny, a genus of plants 
belonging to the class of decarulria, and to the 
order of moiiogynia ; and in the natural s\steni 
arranged under the Tilth order, niiscellaiieie. 
There are three species : the mahogany, which 
is the |>riiirip<tl, is a native of the warmest 
parts ot America, ami grows also in the island 
of Cuba, Jnifniioa, Hispaniola, and the Bahama 
islands. It abounded formerly in the low 
lands of Jamaica, but it is now found only 
on high hills and places ditlieult of acei'ss. 

SWIMMING, the act of sustaining the body 
iq water, and of moving in it, ip w'hich action 
the |ir-bladder and fm.s of fishes bear each a 
considerable part. 

( There is jiow in London, a public instifiiiien 
where the art of swirnming is regularly tatigiif. 

SWIME-tffoue, in mineralogy, a variefj of 
compact liiculitef a sub-speen of limestom 
SWIVEL, in Si iriiicry, , a sii.ull piece of 
artillery carrying a shot, of h&lf a poiimi weight, 
and fi jed in a sovk.d on file top of a ship' - 
<.ide, stern, or bow, and also in tiie (ops ; the 
trunnions of this piece are contained in a sort 
of iron croacb, the lower end of which ter 
minates iu a cylindrical pivot, resting in (h« 


socket BO as to support the weight of the can* 
non By means of this swivel, which gjves 
name to the piece of artillery, and an iron 
hanVlle, the gun may be directed by hand to any 
object. c 

^ SWORD, an offensive weapon, worn at the 
side, and serving either to cut hr stab. Its 
parts are the handle, guard, and blade; to 
which may be added tlie boii; scaBbard, 
pummel, &c. ^ 

SYLLOGISM, in logic, an 

argument or term of reasoning, consisting of 
three propositions ; the two first of which 
are called premises, and the last the conclu- 
sion. f ' 

SYMPHONY, in music, properly denotes 
a consonaude or concert of several sounds 
agreeable to the ear. whether vucul or instru- 
mental, odled also harmony. 

SYNGENESIA, in botany, the name of 
the nineteeth class in Linnaeus's system, con- 
sisting of plants in which tlie anthers, or male 
organs of generation, are united into a cylinder 
the filnments on which they are supported being 
separate and jistinct : this class cuniains the 
numerous tribe of compound flowers. 

SVNGNATITL'S, pipefish, a genus of fishes 
of the order nantes : the gpjjeric cliaructer is, 
snout suheylindric, with terminal mouth ; body 
Isngtheneif, jointed, mailed ; veiitial'liiiB none 
There are eight species. 

SYNOVIA, the name given to a liquid 
secreted within the capsular ligaments oi the 
joints, to flicititate motion by lubricating these 
parts. 

SYNTAX, in grammar, the proper con- 
struction, or due disposition of the words of 
a language, into sentences, or phrases : or 
the maimer of consfrueting one w'ord witli 
aiiotiier, with regard to the Mi lie rent fermina- 
lions thereof, prescribed by the rules of gram- 
mar. 

SYNTHESIS, the putting of severah things 
together, us making a compound medicine of 
seveial simple ingredients, &c. 

SY BINGE, an instrimient sf rving to imbibe, 
nr suck in a quantit)^ of niiv fluid, and to squirt 
or expel the same with violence. 

SVRINGIA, the lilac, a. genus of plants of 
the class of diaiidria and order of moiiogynia ; 
and in the natural system ranging under the 
44th order, sepiai;ia'. There are three species, 
the vulgaris, persirn, and siispensa. 

SYlilNTOLE, in anatomy, the coniracHon 
of the heart, hereby the blood is draw'ii out 
of its veiitriele.M into the arteries ; tlie opposito 
state to whi(4i is called (he din.stolc, or udatioii 
of the heart. 

SYZYGY", in astronomy, a term equally' 

sed for the coiijiiuctiou and opposition of a 
pianet witli (he sun. 


T. 


(he fiineteema letter of o^r alphabet In 
> abbreviations, amongst the Roman ^vriters, 
T. stands for T^s, Titius, &c. Ti. Tiberias ; 
TL F. Tibelii mius . T* L. Tiberii libertws ; 
Ti. JIT. Tiberii Nep«s; .T. J. A. V. P. V. D. 
teimwia jiidicem arbitmmve postulat ut det; 
T M. P. termlnunaiposuit ; T M. D D. termi- 


niim dedicavit: Tr. trans. 'rribiimis: Tr M. or 
Mil. tribuDus militiim ; T R. P L. D E 2i tri- 
bunijs pfebis di'signatiis ; T R. A E R. tribunus 
serarii ; T R V. C A P. triumviri capitules ; T. 
R. or TlllB. POT. tribanicia; Tul. li Tulius 
llostilius. 

TABASHEER. The •^ilicu which is Miind 
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in tlie hollow stem of the bamboo ia so named. 
Its optical propeKies are peculiar. They have 
been (Tescnbea by Dr. Brewster. Phil Trems, 
1819. / 

TABBY, in confraerce. a kind pf rich silk, 
which has undergone the operatiod of tabbying. 

TABBYING, the passing a silk or stuff 
throiigh a calender, the rolls of which are made 
of iron or copper, variously e^raven : which 
bearing unequally on*(he stuff, renders the 
surface unequal so* as to reflect the rays of light 
differently, making tlie representation of waves 
thereon. 

TABLE, in perspective, denotes a plane 
surface, supposed to be ^raiisparerA and per- 
pendicular tu the horizon. It is always ima- 
gined to be placed at a certainadistance be- 
tween the eye and the object, for the objects 
/o be represented thereon by means of the 
visual rays passing truni every point thereof, 
tlirough the table to the eye; whence it is 
called perspective-plane. 

Table, among the jewellers, a tabic-diamond, 
or rather precious stone, is that whose upper 
surface is quite flat, and only the sides cut in 
angles ; in wliirli sense a diamond cut table- 
wise, is used in opposition to a rose-diamond. 

Table, in inatliematies, systems ol' numbers 
calculated to be ^eady at hand for the expes- 
ditiiig astronomical, geometrical, and otli#r 
operations: thus we say, tables of the sbtrs ; 
tables of signs, tangents, and secants ; tables 
of Ingaritliins, rhumbs, &;c. sexagenary tables 

TACHYGIiAPUY, the mt of writing fast, 
or of short hand. Sec Sthnorbaphy. 

'J’ACIv, in a ship, ii great rope having a 
wale-kaot at one end, which is seized or 
fasteAed into the clew of the sail : so is reefed 
first through the chess-tiees, and then is 
brought througluf hole in the ship’s side. 

TACKLE, or 'I’acklinr, among seamen, 
denotes all thi' rupes or rot doge of a ship, used 
in laanogfrig the sails, &c. 

'J’ACTICS, in their general acceptation, 
relate to those evolutions, inunt^iUTos, and 
positions, wbieb constitute the imiin spring of 
military and naval finesse: they are the means 
whendiy discipline is made to support the ope- 
rations of a campaign, and are, in everjr regular 
service, studied for the purnosc of tnuniiig all 
the com|H>nent parts according to one regidar 
plan or system; whereby cpierity, precision, 
and stiT'ngth are combined, anu the whole 
rendered completely eflicient. 

TASNIA, the Tape- worm, in zoology, a 
genus of animals belonging to the class of 
vermes, and order of intesrina. 'Vlw body is 
long, depressed, and jointed* like a clinin, and. 
•contains a month and viscera in each joint. 
According to Ginelin, there are 92 species; 
all which inhabit the intestines of various 
animals, particufhrly of quadrupeds. ^ 

Gmelin has divided them into sections as fol- 
low ; A. Those found in other parts besides 
tlie intestines, and furnislied with a vesicle 
behind. B. Tho^ found in the intestines only, 
and without a terminal vesicle. C. Those with 
the head unarmed with hooks. The worms of 
the first section are found intl'sting mammaiin, 
reptiles, niid fish. I'hose of tlie seciAid sec- 
tion are found in the mammalia, in birds, and 
ia tisli ; and those of Jtlie third saction infest 
Viammalia, birds, reptiles, and fisli. This 


genus of worms are destined to feed on the 
juices of various animals, and are usually 
(bund in the alimentary canal, generally at the 
upper part of it. They are sotnetimes found in 
great qumbers, and occasion the most distress- 
ing disorders. They have the power of repro- 
ducing parts which have been broken off, ^d 
are therefore removed with the utmost diffidRty: 
they are oviparous, and discharge thuir eggs 
from the ^ertures on the joints. 

TAFFETY, in commerce, a fine smooth 
silken stulY, remarkably glossy. See Silk. 
There are taffeties of all colours, some plain, 
and others' striped with gold, silver, &c. 

TALa Of tl iis mineral, Professoj^a meson’s 
sixth sub-species of rhomboidnl niicaT there are 
two kinds ; common talc, and indurated talc. 

1. Common talc. Colour greenish- white. 
Maslive, disseminated in plates, imitative, and 

^sometimes crystallized in small six-sided tables, 
\vhich ^re druses. Splendent, pearly, semi- 
metallic. Cleavage single, with curved folia. 
Translucent Flexible, Init not elastic. Yields 
to the nail. Perfectly seclile.- Feels very 
gre^y. Sp. gr. 2.77. It occurs in beds in 
mica-slate and clay-slate. It is found in Aber* 
deeiishire, Banffshire, and Perthshire. The 
finest spe^mens come from Sultzbiir^^ the 
Tyrol, and St. Guthard. It is an ingredient in 
rouge for tb* toiletl**, along with carmine and 
benzoin. This cosmetic communicates a re- 
riarkable degree of siiTtnes.s to the skin, and 
IH not injurious. The flesh polish is given- 
to gypsum figures, by rubbing them with talc. 

2. Indurated talc, or talc-slate. Colour 
gn'cnish -grey. Massi\e. bVagmenti; tabular. 
Translucent on the edges. Soft. Streak white, 
leather seefile. Easily frangible. Not flexible. 
Feels greasy. Sp. gr. 2.7 to 2.8. It occurs 
in primitive mountains, where it forms beds in 
clay-slate and serpentine. It is found in 
Perlhsbire, BanHshiie, the Shetland Islanils, 
and ahiindaiidy on the coiitiaeiA! It i.s_ eni- 

E loyed lor drawing lines by carpenters, tailors, 
fit-makers, and glaziers. 

TALEN r, money of account amongst the 
ancients. Amongst the Jews, a talent in weight 
was equal to sixty mniieh, or 113 lb. 10 oz.*l 
dwt. lOj gr. • 

TALES, i. p. tales de circumstantilms, liy- 
staniiers, is used in law, for a supply of nicn^ 
impnnnelh'd on a jury, and not appeariDg, or 
on their appearance challenged and disallow c<{, 
when the judge upon mofitpi ^orders a supply 
to be made by tbe^sheriff of cue or more siicli 

f iersons as are present in court, to inalfe up a 
ull jury. 

TALIO, lex tglionis^ a species of punish- 
ment in the Mosaic law, whereby an evil is re- 
turned similar tu that committea against us by 
another; hence that expression, eye for eye, 
tooth for tooth. • 

TALLOW-TREE. See Croton. 

TALLY, in law, a piece- of wood cut in two 

E arts, whereon accounfli were anciently kepf,^ 
y means of notches ; one part of the tally 
being kept by t||e debtor, aid tlie other by tl)p 
creditor. * 

TALMUD, ofThaijuud, among the Jews, 
a collection of the doctrines of their religion or t 
niorBiity. It is the. corpus juris, of body of the 
laws and customs of the Jews, who e^seni it 
equal to the scriptures tliemselves; 
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TALPA/ MpLE, a Renaa of the qnadnipcds 
of the order fene. The generic character is, 
front teeth in the upper jaw six, unequal ; In 
the lower jaw eight; canine teeth, one on each 
side, die upper ones largest ; grinders seven in 
the «fmcr jaw, six in the lower. 

Talpa J^ropaa, the common mole. The 
whole form of the niplc is eminently calcu- 
lated nature for its obscure and subterra- 
neous life. The body is thick and cylindric ; 
the snout sl'^ndcr, but very strong and ten- 
dinous; the head not distinguisiied from the 
body by anv appearance of neck; the legs 
so extremely short as scarcely to project 
pcrceptiKt' from the body; the skin is much 
thicker and tougher in proportion than in other 
ciuadrnpeds, anrf the fur with which it is 
coverea equally surpasses that of other animals 
in lineness and softness. The muscular sti^ngth 
of the mole is very great, and it is enabled 
force itself into the ground W'ith an e:ftraordi- 
nary degree of celerity. The general length of 
the mole is about live inches and three quarters, 
exclusive of the tail, which measures one inch. 

2. Talpa raeBala, radiated mole. T^s is 
somewhat smaller than the rommoh mole, and 
is of a dusky or blackish colour. In general 
form/ it resembles the preceding spf'cies, liaving 
broad £'>re legs with long claws ; the hind legs 
scaly and with much weaker claws ; the nose 
long, and beset at the end with a circular series 
of radiated tendrils; (Sie length from nose to 
tail is three inches and three qiiarrers. It is an 
inhabitant of North America. 

TAMAKINDUS, the tamarhid-treef a 
genus of {jlants arranged by Linnwus under the 
class of triandria and order of monogynia ; but 
\Vo«)dvilie, Schreber, and other late botanists, 
have found tliut it belongs to the class of 
monadelphia, and ord r of triandria. fii Ihe 
natural system it is ranged under the lo- 
mnntacea*. Jhere is only one species, 
Indica, whi^i fs a native of both Indies, of 
America, of Arabia, and of Egypt. The 
timber of the tamarind tree is heavy, firm, and 
hard; sawn into boards, it is converted* t 
many useful purposes in building, 'i’l . fruit is 
dsed both in Iboa and medicine. In many parts 
ot ffcmerica, particularly in Curacao, they '^at 
abundance of it ran, without any inconveuif nee. 

In Martinico also, they eat tiie unripe fruit, 
even of the most austere kind. 

TANNIN. .This, which of ib- 

imrneiliatc principles of vegebihles, vvas fiist 
disting'iisliea by oeguiu frl\ia the gallic acid, 
with f/hich it had been confonnded under the 
name of the astringent principle, lie gave '•* 
the name of tannin, from itsinse in the tanning 
of leather ; which it efiVets by its characteristic 
property, that of forming witli gelatin a tough 
insoluble 'matter. 

it may be obtekied from vegetables by 
macerating them, in cold water ; and precipi- 
tated from this solution, which contains likewise 
gallic acid and extrimtive matter, by hy^ieroxy- 
ge^ized muriate of tin. 

V TANKING. •The severui^kiods of leather 
are prepared from the skins of animals mace- 
ratea with lime and water, to promote the 
separation pf thip hair and wool, and of tlie fat 
and fleshy parts, in which recourse is also had 
lo tli^^sistance of mechanical pressure, scrap- 
ing, and the like. I he skin, when thus de- 

%i 


prived of its more putresclble part, apd bronght 
considerably toward the state of mere fibre, 
is tanned by maceration with certain' astringent 
suHhtenees, particularly tlie bark of the oak-tree 
The hidp consists aliiiokt wholly of gelatin 
and all that is necessary is, to divest it of (he 
hair, epidermis, and any flesh or fat adhering to 
It. This is commonly done, after they have 
been soaked in water some time^ and bdndied < 
or trodden to cleans^ them from filth, by im- 
mersing them in milk of Jime. Some, instead 
of lime, use an acescent infusion of barley or 
rye-meal, or spent ten ; and others recommend 
water acidalated with sulphuric acid. Similar 
acidulous f.vateis ard afterward employed for 
raising or swelling the hide, when this is neces- 
sary. 

The skins, thus prepared, are finally to 
undergo what is properly called the tanning. 
This is usnally done by throwing into a pit, or 
cistern made in the ctouikI, a quantity of 
ground oak-bark, that has already been used, 
and on this the skins and fresh bark in alter- 
nate layers, covering the whole with half a foot 
often, and trqpdingit well down. The tanning 
may be accelerated by adding a little water. 

TANTALITE, in mineralogy, a metallic 
fossil of an iron black collar on (he exteriial 
Kiirface, but internally between bluish-grey, and 
itoii-blark. It occurs imbedded, iif masses of 
the size of a hazel nut, which have a tendency 
to the octahedral form, 

TANTALTUM, a metal discovered by M. 
Ekeberg, in the mineral jnst mentioned ; and 
in another named Ytrotantalite. , 

TANTALUS, or Ibis, a genus of birds of 
the order grallm. The generic character is, 
bill long, Hiil)ulate, roundish subarched'; face 
naked ; nostrils oval; feet four-toed, palmate at 
the base. There are 19 spePies. 

TANTA LUS S CUP. See II vnn aumcs. 
'PAPE- icwrwi. See I'/Enia. * 

TAPESTRY, a kind of woven hangings of 
wool and silk, frequently raised and enricheil 
with gold anil silver, representing figures of 
men, animals, landscapes, iiistories, 

TAPIR, n genus ol miadnipeds of (he order 
beliine. The generic cliorHcter is, front teetli 
ill both Jaws, ten ; canine teeth in botii jaws, 
single, inciirvated ; grinders in both jaws, (iv« 
on eacli side, very brotid ; feet with three liouf^ 
and a false hoof on the fore feit. 

TAR, a thick, black, uricfiions snbstence, 
obtained from old pines and fir trees, by hiirn- 
them with a close smotliering heat : it is used 
for coating and caulking ships, ike. and various 
other piirixAes. 

TARANTl'LA. See Aranea. 

TARE, is an allowance for the outside, 
package, that contein.s such goods ns cannot be 
qupacked without detriment, or for the papers, 
threads,»bnnds, Kjc. that iiK*lo.se or hind any 
goods imported loo.ic ; or, though imported in 
casks, chests, 3et cannot be unpacked and 
weighed net. 

l^RGUiM, a name whereby the Jews call 
the Chaldee paraphrases, or expositions of the 
Old Testement, in the Chaldee language. 

TARIF, or Tariff, a table or catalogue, 
contaiflijig the names of ditferent sorts df mer- 
chandize, with the duties to be paid, as settled 
by authority, ampugst trading ations. 

TAHRA»% or Terras^ r volcnnio eartli 
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nsecl as a cement It does not differ much in 
its principles fri^ pouz 2 o 1 ana ; but it is ranch 
more compact nard, porous, and spoiifi^. It 
is generally of a wliitish-yellow colour, And 
contains more heterdgeneoiis particles, ns spar, 
quartz, schorl, &c. and somcthing[ more of a 
calcareous earth. It cifervesces with acids, is 
magnetic, and fusible per s«.- When pulverized, 
it seizes as a cement, like poiizzolona. It is 
found in Germany and *lweden. 3^*0 Lime. 

1 aRTAH is deposited on the sides of casks 
during the fermentation of wine; it forms a 
lining more or less fhick, which is scraped off. 
This is called crude tartar, and is sold in 
Languedoc from 10 to 16*livref the^uipt'il. 

Tartar -is distinguished from its colour into 
red and wliite : tlic first is allbfded by red 
wine. 

'I'artar is purified from an abundant extrac- 
tive principie, by processes which are executed 
at Montpellier and at Venice. • 

The following is the process used at Mont- 
pellier : — The tartar is dissolved in water, and 
8iill«Te.d to crystallize by caoling. The crystals 
are then boiled in another vessel, with the ad- 
dition of five or six pounds of tne white argil- 
laceous earth of Miirviel to each quintal of the 
salt After this boiling with the earth, ,a very 
wliite salt is obtai/fed by evaporation, wbicb ii 
known by*the name of cream of tartar, or tbe 
acidulous tartrate of potasli. . 

TARTARIC ACID. The casks in which 
some kimls of wine are kept become inernsted 
witii a hard substance, tinged with the colour- 
ing matter of the wine, and otherwise impure, 
which has long been known hy the name of 
arejalf or tartar, and distinguished into red and 
whitf^ according to its colour. This being 
purified by solution, filtration, and cr>stalliza- 
tion, was termed or crystals of tartar. 

It was afterwards discovered, that it consisted 
of a peculiar arid combined vvitli potash; and 
the siippAsilion that it was formed during the 
fengentation of the wine, was disproved by 
Iloerliaavp, Neiimiin, and others, who showed 
that it existed ready formed in the juice of the 
grape. It has likewise been found in other 
fruits, particularly before they arc too ripe ; 
and in the tamarind, sumac, balm, curduus 
bencdictus, and the rootu of rest-harrow, ger- 
inunder, and sage. The separation of birtaric 
acid from (his acidulous sal^, is the first dis- 
cu\ery al Sclieele that is known. He saturated 
the supciduuus acid, hy adding cimik to a solu- 
tion of the super-tartrate in boiling water ns 
long as any ellervescence ensued, and expelled 
the acid from the precipitat(‘d tai^nite of lime 
by means of the sulphuric. , Or four parts of 
•tartar may he boiled in twenty ortweiity-foiir of 
water, and one part of snipluiric acid added 
gradually. By continuing (he boiling, the sul- 
phate of (lotasl* will full down. When (he 
liquonis reduced to one-half, ii is to III filtered ; 
and if any more sulphate be deposited by con- 
tinuing the boiling, the filtering must be repeated. 
VVhcu no more is^thrown down, the liquor is to 
be evaporated to the consistence of a syrup; 
and thus crystals of tartaric acid, equpl to half 
the weight of the tartar employed, Wll be ob- 
tainefl. • 

TARTRATS, salts formed with the tartaric 
acid. ^ 

TAURUS. See Astronomy. 

TAX. See Revenue, Custo^i^, fkc. 


TEy 

TAXUS, the Ybw-trbi^ a genoa of plants 
of the class of dioecia, and order cn mooadelphia ; 
afid in the natural system railing under die 
51 st order, conifers. There are four species; 
of which the baccate, or common yew-tree, is 
a native of Britain,^ France, Switzerland, &c. 
and of North America . It is distingiiishediMin 
the other species by linear leaves which girow 
very close^ and by the l^ceutacles of the male 
flowers being subglobosp. The wood is reddish, 
full of veins, and flexible, very bard and smooth, 
and almost incorruptible. Its hardness renders 
it very proper for turners and cabinet-makers. 

TEARS, a name for the linmid fluid secreted 
by the lachrymal glands, ana flowing on the 
surface of the eye ; either in cons^^ence of 
local irritation, or the emotiocs of grief. 

The tears have no smell, but a saltish taste. 
The fises of the tears are these : 1. They con- 
tinually moisten the surface of the eye and eye- 
lids, to prevent the transparent cornea from 
drying and becoming opaque, or the eye from 
concreting with the eye-lids. 2. They prevent 
that pain which would otherwise arise from the 
friction of the eye-lids against the ball of the 
eye from rontinnally winkin|:r. 3. They wash 
away dust, or any thing acrid, that may have 
fallen info eye. 

I’EETH. The basis of the substanci tliat 
Ibrnis the t^eth, like that of other bones, (see 
Bone,) appears to be phosphate of lime. The 
enamel, howc\er, .neegrding to Mr. Hatchett, 
differs from other bony substances in being 
destitute of cartilage ; for raspings of enamel, 
w’hen macerated in diluted acids, he found 
were wholly dissolved ; while raspingg of bone, 
treated in the same manner, always left a enr- 
tilnginons substance untouched. 

TELlilGBAPH, an instrument by means of 
which information may be uuickly conveyed to 
a considerable distance. telegraph is by 

no means a modern mvention. There is reason 
to believe that amongst the Ciire>ks there was 
some sort of telegrapli in nse. A Greek play 
begins with a scene, in which a watchman 
descends from the top of a tower in Greece, 
and gi\es the information limt Troy was taken. 

I have been looking out these ten years (sa^s 
he) to see when timt would happen, am^ this 
night it is done.” 

TJie telegraph however was not brought into^ 
general use till the bVench revolution. 

TE r.ES'COPE Se#OpTJrs. 

TELLI'RIUM. See CiiEMisniY. 

TEMPERAMlilNT. iniJtnsic, the accomiiio- 
dation or udjiistmCtit of the imperfect sounds by 
transferring a* part of their defects to thi more 
perfect ones, in order to remedy, in some de- 
gree, the false idbrvals of those instruments, 
the sounds of which are fixed; as the organ, 
harpsichord, piano-forte, &c. 

TEMPER AlllRE. Meteorology. 

TEMPERING of ste^ and iron, the render- 
ing of them either more compact and hard, oi 
soft and pliant, according as the different uses 
for which they are wanted may require. 

TEMPLARS^ or 'J'EMy.uRS, a religious 
order institutoA at Jenisalem, aboiA Ihe yerfh 
1118. Some religious gentlemen put tliemselves 
under the government of the patriarch of Jem- ^ 
Salem, renounced property, mad* the vow of 
rolibacy and obedience, and lived like <:j|mons 
regular. King Baldwin assigned tlwrh an 
apartment in his palace. 
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TENACITY. See ConssioN. 
TENAILLE, IQ fortitication, a kind of out- 
work, resemhlinij: a hornwork, but generaKy 
somewhat different ; for, instead of two demi- 
bastions, it bears only in front a re-entering 
angle between the same wings without flanks ; 
anir^he sides are parallel. 

Vf^NANT, signifies one who holds or pos- 
sesses lands or tenements by any kind of right, 
either in fee, for life, years, or at will. 

TENCH. See Cvfrinus. 

TENDER, in law, is an offer to pay a debt, 
perform n duty. This is often pleaded in 
t action as a bar to the plaintifTs recovery ; 
and wlie^ the money demanded by the plaintiff' 
bus beeioendereil or offered to lum before the 
commencement of the suit, and he has refused 
f o accept it, the plaintiff is barred of his action 
and costs. « 

Tender, a small ship in the service of men 
of war, for carrying of men, provision.^ or mif 
thing else tint is necessary. ^ 

TENDONS, are white, firm, and tenacious 

f tarts, continuous to, the muscles, and usually 
onniiig their extremities. 

'J'ENEMENT, in its common uccepbifion, is 
applied only to houses and other biiihlings ; 
but in its original, proper, and Uval sense, it 
signifiVs eveiy thing that may be nolden, pro- 
vided k be of n permanent nature, wliether It 
be of a substuutiul or of an unsubstantial and 
ideal kind. 

'I'ENXfS, a play at uhieh a ball is driven by 
a racket ; this play i^ much in use in most of 
the « apital cities of Europe. 

TfilNQN, in building, f^c. the s(|iiare end of 
n p ece of wood, or metal, diminished hy one- 
third of its thirkness, to be recei\ed into a hole 
ill another plare, called a mortise, for joiniing 
or fastening the two together. It is made in 
various forms, square, duve-taiied, for double 
inortiM'S, &c. 

TENORjmof, writs, records, &r. is the sub- 
stance or purport of llieiii, or a transcript or 
copy. 

Tenor, in inpsic, the second of the fnir 

f iarts in harriionicul composition, reckoning 
rom the bass. The tenor is the part ino.st ac- 
commodated to the common voice of man; 
froth which circumstance it has sometimes, by 
way of preference, been culled ^‘the hu'<tan 
voice.*’ Its general compas.s extends fro'u C 
above G gamut to G treble-clilf note. 

TenoR'c/?^ the name given to the C ri-if, 
when placed on tile* fourth line of the stave. 

Te.nor Violin, or Vioi^ a .stringed instru- 
ment W'esembling the violin, bifl lower io its 
scale, having its lowest note in C above 1/ 
gamut. Id concert diis in&trument takes the 
part next above the bass. 

TENSE, time, in grammar, an inflection of 
verbs, whereby they are made to signify or dis- 
tinguish the circumsiance of time, in what tliey 
affirm. 

TENSION, the st^ of a thing stretched. 
Thus animals su-staiu and move themselves by 
the tension of their muscles and nervea. A 
vhord Of string avatar or deeper 

sound, us it is in a greater nr less degree of 
tension, (hat is, more or less stretched or 
lightened. « p 

TENTER, a railing u«ed in the clotli-manu- 
factifii^, to stretch out the pieces of clotli, stnff^ 
Sen. or only to make thftiu even, and set them 


square. It is usaatlr about four feet and a 
half high^ and for length ex^eds that of the 
longest piece of cloth. « 

'f^NURE, the manner whereby lands or 
tenements ^re holden, or tlie service that the 
tenant owes to his lord. 

TEREBELLA, a.genus of vermes mollusca 
The generic character is, body pblong, creep, 
ing, naked, often enclosed in a (nbe furbished 
with lateral tufts ninlkranchim ; mouth placed 
before, furnished witn lips, .without teeth, and 
protending a clavate proboscis ; feelers nume- 
rous, ciliate, capillary, seat.'d round the mouth. 

TEREDO, in natural history, a genus of 
vermes hylunging to the order of testa ea. 
Theaniiiiul is a lerebella ; there are (wo valves, 
calcareous, (hemispherical, and cut off* before 
and two lanceolated. The shell is tapering, 
bending, and capable of penetrating wood. 

TERiVl, in geometry, is the extreme of any 
magnitude, pr that which bcninds and limits 
its extent. 

TERMS, of an equation, or of any quantity, 
in algebra, are the^evcrnl numbers of which it 
is composed separated from one another by 
the signs ■+■ oi^— . So, the quantity ax’ -1- 2hc 
— consists of the three terms ax and 20c 
and 3fra*-’. 

^ TeiIm.s, are those spaces of time vvheiein 
me courts of justice are open fur all that coni- 
jSaiii of wrongs or injuries, and seek their 
rights by course of law or action in order to 
their redre.ss; and during which, the courts in 
Westminster Hall sit and give jiidgiiieiits,^&4.'. 
hut the high court of parliaiii(?nt, the eliani'.ery 
and inferior courts, do not observe the tOrms ; * 
only the courts of king’s bench, romnuni pleas, 
and eYcheqiier, the highest courts at common 
law. Of these terms there are four in every 
year, viz. Hilary term, wiiick^begins the 23d of 
^.iniiary, and ends the 12lli ot February, unless 
on Sundays, ami the day after; Easter term, 
wbicii begins the W'edm.sday fortKigbl niter 
Euster-day, and ends the Monday next alter 
ascension day ; Trinity term, vvhian begins the 
Friday alter ’IVinitv Sunday, and ends tlio 
\Vednesday fortnight after; and Miclinelnius 
term begins tlie fith and ends the 2Sth of No- 
vember. 

Terms, /Ws/i, arc. the same as those in 
London, except that at Michaelinns, which 
commences October 13, and adjonrris to the 
beginning of November. , 

Terms, Cambridge. Tient teiip begins 
on Jan. 1.3. and ends the Friday liefore Palm 
Sunday. Easter term begins the Wedriesdic 
after Eastef week, and ends the week before 
Wliit-Sundny. Trinity term begins the Wed- 
nesday after* Tl^inity Sunday, and ends tl^e 
Friday after the roinmencenient Michaelmas 
term begins Oct. 10, and ends Dec. 16. 

1'erms, Oxford. Hilary^ or Lent term, 
begins dll Jan. 14. and ends the Saturday be- 
fore Palm Sunday. Easter term begins Rie 
tenth day after Easter, and ends (he Thursday 
before Whit-Siinday. 3 begins the 

Wednesday after Trinity Sunday, and ends 
after the act, sooner or later, as the vice- 
chaiicelSir and convocation please. Michael- 
mas term begins on Oct. 10, and ends Dec. 17. 

TerVis, Srotiish. In Scotland, Candlemas 
term liegins Jan. 23, and ends Feb. 12. Wh!(- 
siintidp tei^n begins Mfty 2^, and ends June 15 
Lammas term begins July 30, and ends Aug. HL 
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Mart'mmaB terns begins Nov. 8, and ends 
Nov. n 

TBRMES, ike while ant, n ^enns of insects 
of the d^de^ aptera : the f^eneric character is, 
legs six, formed for rnnning; eyes two; A- 
tenuse setaceous; month furnished «rith two 
jiaws. There are ten species, in two sections : 
A. antennie moniliform ; B. antenne setaceous. 

T. fatale, or while ant, is brown above ; 
thorax Vith tliree segments ; wings pale with 
a testaceous rib. A molb*curions account of 
this insect is given in the Philosophical Trans- 
actions, of which we shall notice a few parti- 
culars. The animals V this extraordinary com- 
munity, far exceeding in wisdom and policy 
tiie bee, the ant, or beavef, are, inhabitants of 
East India, Africa, and South America. They 
build pyramidal structures ten or twelve feet 
in height, and divided into appropriate apart- 
ments, magazines for provisions, arch«d rham- 
bers, and galleries of coinmnnication. These 
ore so firmly cemented tliat thev easily beat 
four men to stand iinon them, and in the plains 
of Senegal appear like the villages of the na- 
tives.^ With such wonder!sil dexterity and 
rapidity they destroy food, furniture, books, 
clothes, and timber of wbateve^ magnitude, 
leaving a mere thin surface; that in a few 
hours a larra beam will be eaten to a mere 
shell not thicker tllan writing paper. Larva « 
small, about a quarter of an inch long: six-# 
footed, pale with a roundish testaceous head ; 
eyes none ; mandibles short, strong, and tooth- 
•ed ; antennie ns long as the thorax, and ovate 
abdoyien.- These only are the labourers, who 
build the structures, procure provisions for 
the males and females, and take care of the 
eggs : they are the most ' numerous. Pupa 
larger, 'about half an inch long, with a very 
large ovale nolislied testaceous bead; eyes 
none; mandibles .projecting, as long as the 
bead, forked, without teeth, sharp and black ; 
thorax and abdumen palish. ^J'he% never woik, 
blit act as isupcnntendants over tlie labourers, 
or as guards to deii'iid their habitations from 
intrusion and violence. When a breach is 
made in the dwelling, iliry rush forward, and 
defend the entrance with great ferocity; some 
of them heating with thrir ninndibles against 
any hard siihstance, as a signal to the other 
guards, or as encotirageincut to tlie labourers; 
tliey tlien retire, and are succeeded by the 
hihourers, each with a burthen of tempered 
mortar iiiahis month, and who diligently set 
about to repair whatever injury has been sus- 
tairieik One of these attends every six or 
eight hundred labourers, who are building a 
wall, taking no nctiic part himself but fre- 
quently making the noise alxyre inentioneil, 
which is constantly answered by a loud hiss 
A'om all the labourers, who at this signal evi- 
lently redouble their diligence. 

TERIVITNATOM, in astronomy, a name 
sometimes given to the circle of illiiinfhation, 
from its property of terminating the boundaries 
.of light and darkness. This line will, of course, 
pass tlirongh the jwiles of the earth- at the 
equinoxes. 

TERRIER., a book or roll, wlierdu the 
fseveral lands, either of a private uersojl! or of 

town,«college, church, 8cc. are dpscribe^jl. 
TESSELLATED PAVEiMENTS, tliose 
of rich mosaic wurk^t made of i*uriou| squares 


marbles, bricks, or tiles, called iesse/e, Crom 
their resembling dice. , 

TEST, a vessel used in-metannray for ab- 
sorbing the scoriae of metallic bodies whed 
melted. 

* TEST- ACT. A statute 25 Car. II, cap. 2. 
which requires all oflicers, both civil andpii- 
litary, to take the oaths and test, viz. ^ 
sacrament, according to the rites and c^- 
monies of the church of England. Vnrion.s 
inefiectiial attempts have been made by the 
dissenters to obtain the repeal of this ait, 
which is evidently oflensive to the gemiini? 
principles of civil and religious liberty. Its 
natural anil unavoidable tendency is to iniTcnse 
the number of hypocrites in the cOuij^^ ; and 
to keep con-scientioiis men out of tlio.«ie situa- 
tiun.s in which they are so miicii wanted! 

'I'ESTACEA, in the Linmean system of 
naturul history, the third order of vermes. 
'Hiis Older comprehends all shell-fish, arranged 
liy Liiiny^.iis under thirty-six genera. Sliell- 
fish are animals with a soft bodv, covered by 
or inclosed in a firm, hard, and stony habita- 
tion, composed according to their tliree sepa- 
rate onlcrs. 

TESTAMENT, in law, a solemn and au- 
thentic act, whereby a person declores his will, 
as to the disf^sal cf his estates, eilects, hiyial, 
&c. Set* Will. 

TESTCJiy, the tortoise, in natural hfctory, 
a genus of amphibia of iiie order reptiles. 
Generic cliarnoter : body#tailed, covered above 
and beneath, defended by a bony covering, 
cohered by a homy, scaly, or coriaceous inte- 
gument ; a bony iiioiith, without di.stiiict teeth, 
and the upper inaudible i-.losiiig o>er thf lower. 
These animals feed on sea-weeds or on worms, 
are extremely prolific ; but in the state of eggs, 
and while very young, are the prey of va- 
rious animals. Their movements are slow, 
they ore capable of being tamed, and will in 
that state eat airiio,st any thing presented to 
them. I’liey exist lung in siicU oil* ns would 
he destructive to other animals of the same 
size, ami have such tenaciousness of life, that 
it is'statcd they will exhibit convulsive move- 
ments fur several days after their bodies have 
been opened, and even a titer their heads havo« 
been cut oil'. In cold latitudes the land tyr- 
toise is torjiid during the winter. There are 
thirty-live species, of which the principal is, ^ 
the testiido grKca, or the common tortoise. 
The weight of this animal is three pounds, 
and the length of its shell aboiik seven inche.s. 

It abounds in the qouritries*sai rounding the 
Mediterranean, an(> particularly in Greece, 
wherp the inhdbitants nut oulv eat its flesh 
and eggs, but fremiently swallow its warm 
blood. In Septemlll^r or October; it conceals 
itself, remaining torpid till February, when it 
re-appears. la June il lays its eggs, in holes 
exposed to the full beams of the sun, by which 
they are inuturc^d. The mriles will frequently 
engage in severe conflicts, and strike (heir 
heads against each other with great violence, 
and very loud sounds. Tortoi.ses attain most 
extraordinary longevity, and one was ascer- 
tained toiiave lived in the garcuMis of Limheth 
to the age of nearly 120 years. Its shell is 
preserved in the archiepisconfil palace. So 
reluctant is the vital principle to wiiit these 
animals, that Shaw informs us, from Uedi, one 
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of them livec! for six months after all its bralo 
was taken oin, moving its limbs^ and walking 
as before. * 

TESTUDO, in the military alt of the an- 
cients, was a kind of cover or screen w'hioii 
the soldiers, e. .a whole company made 
tb^teiselves of their bucklers, by holding them 
iq^ver their heads, and standing close to each 
other. This expedient served to shelter them 
from darts, stones, &c. thrown upon them, 
especially those thrown from above, when they 
went to the assault. 

Testuoo was also a kind of large wooden 
tower which moved on several wheels, and 
was cr^red with bullocks* hides, serving to 
shelter The soldiers when they approached the 
walls to mine them, or to batter them with 
rams. 

TETRACHOED, in the ancient mrsic, a 
concord consisting of four degrees or intervals, 
and four terms or sounds ; colled also by tlTe 
ancients diatessnrron, and by us a foifrth. 

TETUADYNAMIA (ntraapif, four, and 
Su*a/uif, jioiver,) four powers; the name, of 
the ).5th class in Tiinnaens’s sexual system. 

TETRAGYNIA {rtaa-apts, four, and yuvij, 
a woman,) the name of an order, or secondary 
divijiion, in the 4th, 5th, Gth, ^th, and l.^tu 
classes in the sexual system. 

TETRANDRIA [Ttcffaptg^ four, and rnyyip, 
a ftan or husband,) the name of the fourth class 
in Linna.Mis's sexual s('stem. 

TETRAO, m ornithology, a genus of birds 
belonging to the order of gailinie, and thus 
characterised by Linnmiis : ^ tliere is a spot 
near the eyes naked or papillose, or covered, 
though more rarely, with feathers. There are 

venty-three species, of wliicli tlie following 
are best deserving of notice : 

T. urorjallus, or the cock of the w'ood, is of 
the size of a turkey, and is found from Russia 
to Italy, preferring the elevated and inoun> 
tainous pafts temperate coiiatries, as it de- 
lights in a cold temperature. Its eggs are 
deposited on moss, and whenever left by the 
female, who it unassisted in the process of 
incubation, are covered over with leaves. The 
, males ati<l females live separate, except during 
th^ months of February and March. Their 
ibod consists of various plants and grains, and 
of buds of trees* The seeds of the pine and 
fir (hey are particularly fond of. 

T. ietrix, or the black grouse, is larger than 
a comtiiou fovil, and abounds in the British 
islamis, particulrflly in the northern districts. 
The birds of this snecies,* and of the last, do 
not |feir like other birds, and Ihe male w '/e- 
nentlly seen with several fcrnnles in his tram. 
They subsisb on set I's anfl In rhage, and are 

S nrticnlarly fond of the seeds of the birch and 
ilierian poplar. 

T. hgojnis, or the ptarmigan grouse, is four- 
teen inches long, *Vind inhabits the north of 
Europe. It is not unconimun in the Orknies 
and the Hebrides, and is sometimes found in 
Cumberland, 'ilicse birds subsist on seeds, 
fruits, and berries, and are like the last, silly 
<4ind inaflvericnt to danger. «• 

T. perdrix, the common i^rtridge, is about 
nineteen incheit lonjr, and is principally found 
in temper^ regions of Kiii oin; ; in England 
ft is a favourite , delicacy at the tables of the 
riclf'i^ The manners of the partridge* much re- 
icmble those of poultry in general. 


' T. eoturnix, or the quail, is between seven 
and eight inches long, and inhabits' almost 
every country of the old world, but is not found 
io^ America. It is migratory, and moves in 
spring towards tbe colder climates, returning 
southerly in autumn. In these progresses 
quails fly in immense mnltitudes, and are taken 
ill the islands of the Archipelago in such num- 
bers as for a ^ort time to bf the pnincipa^ 
aiiicle of food for t^|v inhabitants, and to con- 
stitute an important source of income and 
revenue. Within a few miles, along the coasts 
of Italy, a linndred thousand are said to have 
been taken in a single day. 

TECTJONIC OIWER, a military order of 
knights, established towards the close of tlie 
twelfth ceivtiiry, and thus called as consisting 
chiefly of Germans or Teutons. The origin, 
&c. of (he Teotoiiic order is said to be tliis : 
The ClirKtinns, under Guy of Liisignan, laying 
siege to Acre, a city of Syria, on the borders 
of the Holy Land, some Germans of Bremen 
and fjiibec, touched with compassion for the 
sick and woimd^ of the army, who wanted 
common necessaries, set on foot a kind of hos- 
pital mider (f tent, which they made of a ship’s 
sail, and here betook themselves to a charitable 
attendance on theta. This excited a thftlglit of 
estabiishing u third military order, in iinitutioii 
^of the templars and hospitalers. rtTlie design 
was approved of by (he patriarch of Jernsalem, 
tlie arclibishops and bishops of the neighbouring 
places, the king of .lernsalem, the masters ot^ 
the temnie and hospibd, and the German lords 
and prelates then in the Holy Land, and pope 
Calixtus III. confirmed it by bis bull, and tfid 
new order was called the order of Tciitouic 
knights of the house of St. Mary at Jenvsulem. 

TEXT, a relative term, contradistinguished 
to gloss or commentary, and rignifying an origi- 
nal discourse exclusive of any note or interpre- 
tation. This word is particiih'rly used fur a 
certain passage of scripture, chns*’n by a 
preacher to he the subject of his sermon. 

TIf ALLITE, a stone found in the fissures of 
mountains in Daiipliiny, and on Chariioiini, in 
the Alps. ft is soiiioiitnes amorphous, aiul 
sometimes ciystullized. The primitive form of 
its crystals is a rectangular prism, whose bases 
are rhombs with angles ot 114 deg. 37 min. 
and G5 deg. 23 min. The most usual variety is 
an elongated four-sided prism, (often flattened) 
terminated by four-sided incomplete pvrarnids ; 
sometimes it occurs in regular six-sided prisms. 
The crystals arc often very slender. Its texturt; 
appears fibrous. Lustre 2. Glassy. Causes 
single reflection. Brittle. Specific gravity 
3.45 to 3.46. ..Colour dttrk green. Powder 
white or yellowish green, und feels dry. ^t 
does pot la^rrinie electric by heat. Before the 
blowpipe, froths, and luelta into a black slog, 
borax melts into a green bead.’ 

THE^, the i»a-iree, in botany, a genus 
of the class an<l order polyandria monogynio. 
TTie corolla is six or niiie-petniled ; the calyx 
five or six -leaved ; the capsiit tricoccoiis. There 
are two A|)ecies, or at least principal varieties ; 
the viridis or green, and the bohea, whicli 
again aAiiit of various subdivisions or varieties. 

The, tea plant is a native of Ja]»io, Chinn, and 
Tonqiiin, and has not been found growing 
spoiitnnroiisly in any other part of the world. 

’i his plurif delights in Valleys, and is frequent 
on the sloping sides of iiiouutains and the 
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otiikft W rivens whm It ei^oys a flotitli(*rn 
exposoie. II luMriMhes in the northern lati- 
tudee of Pekin as well as round Canton ; ^iit 
attaina the greatest perfection in th^ mild tem- 
perate regions of Nankin. In this country 
teas are generally divided into three kinds of 
green, and five of bohea: the former are, ]. 

• ImM#ial, or bjoom tea, with a large loose leaf, 
light green colour, and jir faint delicate smell. 
2. Hyson, so called from the name of the mer- 
chant who first imported it : the leaves of which 
are closely curled and small, of a green colour, 
verging to a blue. 3. Singlo tea, from the name 
of tlie place where it is cnliivatejd. The boheas 
are, 1. Souchong, which imparts a yeTlow-green 
colour by infusion. 2L Ganiho, 8<% called from 
the place where it is made; a fragrant tea, 
with a violet smell ; its infusion pale. ^3. Congo, 
which has a larger leaf than the preceding, and 
ts infusion somewhat deeper, resembling com- 
mon boliea in the colour of the leaf. 4. Pekoe 

white flowers mixed witli i(. 5. Cominon bo- 
hea, whose leaves are of one colour. There are 
other varieties, part icniarly a kiial of green ten, 
done up in roundish balls, culled gunpowder ten. 

THEPr, in law, an unlawful felonious taking 
away another inasi's tnoveahle and p(*r.sntia^ 
goons Hg^viist the owner’s will, with intent to 
steal them. It is divided into theft or larceiif, 
properly so called, and petit tiieft, or petit 

^ . larceny ; the former whereof is of goods above 
the value of 12d. and is deemed feloiiv ; the 
otli^r, which is of goods under that value, is 

• not felony. 

THEODOrJTE, a malheniatiral iiistrnment 
iniiclijised in surveying, for the taking of angles, 
disluiires, Ike. 

TIIEOHEIM, s^jroposition uliirli terminates 
in theory, and which considers the prci|jerties 
of things alres^dy made or done. Or a theorem 
is a specdiiafive jiropositioii, deduced from 
several definitions compared togethep. 

'rHEllMOMErER. An instrument for 
measuring heat, founded on the principle, that 
tl*e ex|>aiisions of matter are proportional to 
the angmentations of temperature. A common 
thermometer, therefore, is merely a vessel in 
which very minute expansions of mercury may 
be rendered perreplihle ; and, by certain rules 
of graduation, be compared with expansions 
made on the same liquid, by c4.her observers. 

Air is the most expansible fluid, but it does 
not receive nor part with its heat so quickly as 
mercury. Alcoiiol does not expand much hy 
beat, in its ordinary state it does not bear a 
much greater heatJliin 176° of Fabrenlieit; but 
when highly rectinra it can Rear a greater de- 
cree of cold than any other liqnor hitherto em- 
ployed ns a measure of temperature. At 
Hudson*# Bay, Mr. Muennb, by a mixture of 
vitriolic acid ana snow, made it to dqgcend to 
69° below 0 of Fulirenneit. There is an incon- 
venience, however, attending the use of tliis 
liipior is not p^sihle to get it always of tiie 
same degree of strength. As to oil, its expan- 
sion is about 15 times greater than that of 
alcohol ; it sustains a heat of G00°, and its 
freezijig point is so low that it has not betm de- 
ieriniiied ; hut its viscosity renders it uifeless. 

Mercury is fur superior to alcoiiol und oil, 
and is much more manageable thnnmir. 1. As 
far as the experiments nlrcmly inade can deter- 
tiiine, it is of all tlie« fluids hillicrk) employed 


in the constnictinri of thermometers, that whieft 
ntl-asures most exactly equal dilfereiiccs 
of heat hy equal dilferences of its bulk ; its 
dilatations are, in fact, very nearly proportional 
to the anpnmrntationa of heat applied to it. 
42. Of all liquids it is the most easily freed faoni 
air. 3. It is fitted to measure high degref^of 
heat and cold. It sustains a heat of 600° of 
Fahrenheit’s scale, and does not cungetd till it 
fall 39 or 40 degrees below 0. 4. It is the 
most sensible of any fluid to beat and cold, 
even air not excepted. Count Uuniford found, 
that mercury was heated from the freezing to 
tlie boiling point in 68 seconds, wh^ water 
took 2 minutes 13 seconds, and coniflmi air 10 
minutes and 17 seconds. 6. Mercury is a ho- 
mogeneous fluid, and every portion of it is 
equally dilated or contracted by equal varia- 
tions of heat. Any one thermometer, made of 
^ure mercury, is ctHeris paribns, possessed of 
the snnii; properties with every other thermo- 
of pure mercury. Its po\ 
expansion is indeed about six times kss tliaii 
that of spirit of w'iiic, hut it is great enough to 
answer most of the pni poses for which a ther- 
mometer is wanted. The fixed points, which 
arc now iiniiersally chosen for adjusting tlier- 
riiumeters a scale, and to one anflther, 
are the boiling and freezing water points, fn 
order to eif^uie tinifoniiily, therefore, in the 
cunsfrnctioii of tliermunu>ters, it is now agreed, 
that the bulb of the tube ne plunged in the water 
when it boils violently, the barometer standing 
at 30 English inches, and the temperature of the 
atmosphere 56 degrees. 

As artists may be often obliged To adjust 
thermometers under very diilerent pressures of 
the atfiiospherf , philusojihers have been at pains 
to discover a general rule which might be ap- 
plied on all occasions. 

1. To convert the degrees of Ueaumur into 
those of Fahrenheit; 

2. To convert the degrees of Fahrenheit into 

those of Ueaumur — nil. 

To such readers as are unacquainted with tliiS 
algebraic expression of arithmetical forniuljt;, it 
will be sulflcicnt to express one nr two of these 
in words to explain their use : 1. Multioly the • 
degree of Ueaumur hy 9, divide (he product by 
4, and to (he quotient add ^2, the sum ex- 
presses the degree of (he senile of Fahrenheit 
2. From the dtgre^ of Fahrenheit subtract 32, 
multiply the xemainder by 4, and divide the 
product by nine, the quotient is the degree 
according to the s^ale of Ueaumur, &c. 

Thermometers have been made of a great 
variety of shapes and sizes. ^ 

The most common form is represented hy 
Fig. 3, plate XXXIV. # This figure sho\v4 
merely the tube and index-plate ; these aie 
fitted up in rases of various kinds, according to 
tlie uiirpose for which tifey are wanted. 

Tlie common contrivance for a self-register- 
ing thermometer, now sold insiiicst ot the ‘Lon- 
don shops, consists simply of tw o ^enfionieters, 
one mercurial, and the oilier ol alcohol. Fig. 

4. having their stems horizontal; (he former 
has for its index a small bit of nia^etical steel 
wire, ond the latter a aiinute thread of ;|la6s, 
having its two ends formed into small fnobs, 
by flision in the flame of a c|mdle. 

2X2* 
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f Thu mftgnotlcal bit of wire lies in the vncant 
icpane of (he niercorial thermometer, and tis 
pushed ibrward by the mercury whenever the 
temperature rises, and pushes that fluid RKaii^ 
It ; but wlieti the temperature fails, and the fluid 
reljlK*Sf this index is left behind, and conse-, 
iftiCatly shows the maximum. The other index, 
or bit of glass, lies in tlie tube of the spirit 
thermometer immersed in the alcohol;^ and 
when the spirit retires, by depression of tem- 
perature, the index is carried along with it, in 
apparent contact with its interior surface ; but, 
on increase of temperature, the spirit goes for- 
ward fwd leaves the index, which therefore 
allows (nb.iiiiiiniiim of temperature since it was 
set. As these indexes merely lie in the tubes, 
their resistance to motion is altogether incoiv- 
siderable. The steel index is brought ip the 
mercury by auplving a magnet on the outside of 
the tube, ana the other is duly placed at (h%r 
end of the column of alcohol, by induing the 
whole instrument 

THORACIC, a term applied to an order 
of lislies ia the Liimeean system; the charac- 
ter of this order of fishes is, that they have 
bony gills, and ventral fins placed directly under 
the thorax. 

THRASHING or Threshing/' in ngricnl- 
tnre, (]ie art of lieating the corn out of the 
ears. * 

THRAVE, or Threave of com, twenty-four 
sheaves, or four slioct.s of six sheaves to tlie 
shock, though in some counties, they only 
reckon twelve shocks to the thrave. 

THREAD, a small line made up of a num- 
ber of ftje fibres of any vegetable or nriimal 
substance, such as flax, cotton, or silk ; from 
which it takes its name of linen, cotton, or silk 
thread. 

'J HREATENING LETrER. See Let- 

TEKS. 

THRUSH. See TniiDus. 
THUMlifkSTONE. See Mineralogy. 

THUNDER, the noise occasioned by the 
explosion of a flash of lightning pussitig through 
the air : or it is tliat noise which is excilt d 
by a siiddtn explosion of electrical clouds, 
V, hich are therefore railed thunder clouds. 

The rattling in the noise of thunder, which 
makes it seem us if it passed through arches, 
is probably owing to the sound being excited 
among clouds liungiiig over one another, end 
the agitaU'd air passing irregularly betwp<»ii 
fhein. * 

THYMUS, TipMF, a pniis of plants of 
the djiss didyiiamia, and oraer g,v>»uosp<^fnda ; 
ond in the natural system ranging under fh*' 
4‘id older, verticillaife. Th^ calyx is bilabiate, 
and its throat closed with soft hairs. 'I'here 
are ^2 species; of which only two arc natives 
of Britain, the serp>llijm and aciuas. 

• I'IDRS. See Astronomy 

TIERCE, or Teikce, a measure of liquid 
things, as wine, oil, &c. containing tlie third 
part of a pijie, or ibrty-two gallons. See 
Mrasurr. 

TIGER. Seef'ELis. 

Tigkrcsiiell, a l)cautif(il secies of voluta, 
of a dusky-red colour, spotted all over with 
large irregular bkitches ot wdiite : it is brought 
from the East Holies, and is about two incites 
and half in length, pnd about an inch in 
diameter. ^ 

TILE, in biirldii|^g, a sort of thin brick, used 


on the roofs of houses ; or more properly^a kiiifl 
of clayey "eartli, kneaded and nioiildied of a 
jiis^ tliickness, dried and hur^d in a kiln, Irke 
a brick and used in the covering and paving of 
diUerent kfnds of military and other buildings. 

TILLER <f a ship a strong piece of wootl 
fastened in the head of the rudder, and in smal 
shms and boats called the helm. • 

TIMBER, include^ all kinds of felled ana 
seasoned woods. Ot all the diflerent kinds 
known in Europe,^ oak is the best for building 
and even when it lies exposed to air and water, 
there is none equal to it. Fir-tiinlier is how- 
ever perh^s more f^nerally useful than any 
other, iris dsed for flooring, wainscoting, 
and the ori^amental parts of building within 
doors. Elm is the next in use, especially in 
England and France; it is very ton^h and 
pliable, ifud thereforq^easily worked ; it does 
not readily split, and it bears driving of bolts 
and nails better than any other wood Ash 
is chiefly used by wlieelrights, and coach, 
makers, for shafts, naves, icc. Beech is also 
used ibr many piirplbse.s ; it is very tough and 
white, when ycAing, and of peat strength, hnt 
liable to warp very much when exposed to the 
weather, and to be worm-euten when used 
witliim doors; its greatest ^ise is for pluiA.<<, 
bedsteads, chairs, and other hopseho^l goods. 

' The goodnes.s of limber not only depencr.H 
CH) the soil and situation on wiiich it stands, 
but likewi.se on the season wherein it is felled. 
In this, people disagree very iruich ; some are 
for having it felted as soon as its fruit is ripe, 
others in the spring, and many in the autumn. ' 
But as the sap and moisture of timber is cer- 
tainly the cause that it perishes much sponer 
than it otherwise would do, it seems evident 
that timber should be felled when there is tlio 
least sap in it, via. from the tiiRe that the leaves 
begin to full, till the trees begin to bud. 1'liis 
work Dsually commences aboih th^ end ot* 
April in England, because the bark (h^'ii rises 
most freely ; for where a qnnntity of timber is 
to be felled, the statute requires it to be done 
then, fur the advantage of tanning. 

After timber has been felled and sawed, it 
must be seasoned; for whicli purpose some 
advise it to be laid up in a \ery ary airy place, 
yet out of the wind and sun, or at least free 
from tlie extremities of either ; and that it may 
not decay, hut diy evenly, they recommend it 
to be daubed over with row-dung. It fnust not 
stai^ upright, but lie all along, one piece over 
nnouier; only kept apart by short blocks, inter- 
posed to prevent a certain inouldiness, which 
they otherwise are ant to cc^ract in sweating on 
one another ; from whu.h arWs frequently a kind 
of fiiDgns, especially if there be ony siippy parts- 
remaining. Others advise the planks ol tim- 
ber to be laid fur a few days in soma pool or 
ninnifig ^tream, in ordiT to*extract ihe sap, 
and ul^rwards to dry them in the sun or air. 
By this means, it is .laid, they will be prevented 
from cither chopping, casting, or cleaving, but 
against shrinking there is no^emei]y« 

TlMBER-'rREES, in law^are properly oak 
ash, and elm. In some particular countries, 
by local custom, other trees, beiug commonly 
there wade use of for building, are conslHered 
as timber. Of these, being part of the free^ 
hold, larceny cannot be committed ; but, U 
they l»e severed at one time, and ca'*ned away 
at another, Ihen the stealjpg of then^ ) larceny 



And by several late statutes, th«^ eteallikg of vearly arising and renewing froiMthe pn)Atsof 
them insthe first instance is made felony, or lands, the stock upon lan<», and the fiersonah 
incurs a pecoriiary forfeiture. For the better industry of the inhabitants. And lieiwe they 
preservation of roots) shrubs, and jdants, it is are usually divided into three kinds, prrediaL 
enacted by 6 Geoige III. c. 48, that every mixed, and personal. 

person convicted of damaging, destroying, or . TITLE, in law, denotes any right \vhinl 4 ^ 
carrying away any timber-tree,^ or trees, or person has to the possession of a £ing ; objtn 
•trees likely to become timber, without consent authentic instrument, whereby he can provehis 
of the owner, See. shalk forieit for the first right. 

offence not exceeding;^, with the charges TOBACCO, in botany, a genus of the 
attending ; and on non-payment shall be com- pentandria monogynia class and order. Na- 
uiitted for not morerihan twelve, nor less than tural order of Loridn. Essential character, 
six montljs ; for the second offence, a sum not corolla funnel-form, with a plaited border ; 
exceeding .^30, and on r^n-pavment shall be stamina inclined ; capsule two-valv^ two- 
cominitted for not more than eigiiteen, and not celled. There are seven species, ofsvffiiicli N. 
less than twelve months; and f(y the third rnstica. English tobacco seldom hses more 
offence, is to be transported for seven years, than three feet in height, having smooth alter- 
All oak, beech, phesnut, walnut, ash, elm, nate leaves upon short foot-stalks, dowers in 
cedar, fir, asp, lime, sycamore, ana birch- small loose branches on the tops of the stalks of 
trees, shall be deemed and taken to be timber Is yellow colour, appearing in July, which are 
trees, within the true meaning and provision of succeeded by rounnish capsules, ripening in 
this act. ^ the autumn. Sir Walter luleign, on his re* 

TIME, a succession of phenomena in the turn from America, is said to haVe first iutro- 
universe ; or a mode of duration, marked by dneed the smoking of tobacco into England, 
certain periods or measures, chiefiy by the mo- In ^e house in which ha lived at Isliugtoii, are * 
tion and revolution of the sun. The idea of his arms, with a tobacco plant on the top of 
time, in general, Mr. Locke observes, we the shield. It is remarkable that tobacco has 
acquire by considering any part of infinite prevailed ovtr the original name, petiim, in all 
duration lys set out by penonical measures;* the European lan^uam, with very little^varia* 


duratlon lys set out by penonical measures;* the European lan^uam, with very little^varia* 
the idea of any particular time, or length cf tion, and even in Tartary and Japan. To- 
duration, as a day, an honr, &c. we acquire bacco is derived from the island Tobago. 


^ first, by observing certain appearances at Petum is the Brazilian iJhme. 

' regular, and, seemingly, at equidistant periods. TODUS, the iodv, io ornitliology, a genus 
Tih^iE, astronnmical, is that taken purely belonging to the order of picas. The beak is 
from the motion of the heavenly bodies, with- slender, depressed, broad, and the base beset 


out any other regard. 


with bristles ; the nostrils arc small tihd oval ; 


Timjb, vivilf is the former time accommodated the toes are placed three before and one be- 
to civil uses, and fiirmed and distinguished inio hind; the middle are connected to (he outer. 


yejirs, raontlis, da^^s, &c. 

Time, io nmsfe, is an ’affection of sound, 
whereby we denominate it long or short, with 


There are 15 species, according to Dr. 
Latham. 

TOLUIFERA, the balsam of tolu4ree, a 


gard to jts 'continuance in the same degree genus of plants of the class decandriq, and order 


of .lime. 
'I'lN. 


See Chemistry. 


monogynia. The calyx is five-toothed, bell- 
flhapeu; petals five, obcordate; style none. 


TINNING. I’in combines with iron, and There is only one species, the balsamum. 
adlieres stroiiijly to its surface, forming a thin This balsam possesses the same general vir- 
eovering. This is one of (he most useful com- tiiea willi the balsam of Gilead, and that of 
binations of tin, for it renders the iron fit for Peru, It is, however, less heating and stinin • 
a great many valuable purposes, for which, lating, and may, tlierefore, be employed yith 
otherwise, on nccoiim of its strong tendency to more safety. Jt lias been chiefly used as a 
oxidation, or rusting, it would be totally inap- pectoral, and is said to be an rfiicacions cor- s 
plicable. This is well known thy the name of roboraiit in gleets and seminal weaknesses. It 
tin-plate, *or white iron. The process of tinning is directed by the Pharmacopoeias in the sy- 
iron is the following: the plates of iron being rupus tolutanus, tinclura tolijpiAa, and syrupus 
reduced to the proper thickness, are cleaned balsamicus. j 


reduced to the proper thickness, are cleaned oaisamicus. j 

by means of a weak acid. For this purpose TOMBAC,^ mclal composed of copp^ and 
the surface is firs^lcaned with ^and, to re- arsenic. See Arsenic. 


the surface is firs^lcaned with sand, to re- arsenic. See Arsenic. 
move any rust tliat^nay liavtl fonned. They TON WEIGH'p, 20 hundred 
ifre then immersed in water, acidulated with a I'ONE, or Tune, in music, a propi 
small quantity of sulphuric acid, in which they sound whereby it comes under the reli 


nre kept for twenty-four hours, and occa- grave and acute ; or it is the degree of eleva- 
sionally agitated. * They are then weli rubbed tion any sound has, from|the degree of swift* 
with cloths, that the surface may be perfectly ness of the vibrations of file parts of sonorous 
clean. The tin is fused in a pot. the surface of bodies. 

which is covered^ with an oily or resinous TONNAGE, a custdhi or impost due for 
intitter, to-ffrevenfits oxidation. merchandize brought or carried in tons from or 

The plates of iron are then immersed in the to other nntions^after a certifii rate in Overj 
melted tin, and are either moved about in the ton. ^ ^ 

liquid metal, or are dipped several diflerent TONTINE, a species of increasing annuity 
times. They are then taken out, and tubbed on which money is sometimes borrowed, either 
wit I saw^diist or bran, to remove the impurities for the service of the state, or wr erecting 
from the surface. ' . • * bridges, churches, theatres, taverns, and other 

'rrrANlUM. Sec Chemistry. expensive buildings. It is usually dividt« into 

IJ’llIES. arc the tfiith part of foe increase a certain number of shares, Jorcach ot winch a 
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life is nominiCofl , and a certain nnnaat warn 
being set apart for payment of interest on tiie 
money advanced, the same sum is to continue 
to be annually^ divided among the surviving no- 
minees, by wjiich means their annuities increase 
as^e number of shares are reduced, till the 
v^le are extinct. 

TOV-nauticalt an instrument to serve in- 
stead of the common artificial^ horizon used at 
sea for astronomical observations. The idea, 
we believe, originated with Mr. Serson, who 
was lost on-boara of his Majesty's ship Victory 
about the middle of the last century. IJe oh- 
servedte tliat when a top was spun, its uppev 
surface directed itself, in the course of two mi- 
nutes after it was set op, in n truly horizontal 
plane ; and that this plane was not at all dis- 
turbed by any motion or inclination of the box 
on which it was placed ; from which he inlerred 
that it mij^ht he used advantageously as an artit 
licial horizon. The ingenious Mr. Ijroiighton 
has recently taken up the idea which had been 
long abandoned, and has brought the instrument 
to a great degree of perfection. It consists of 
* a brass cylinder open at bottom, and terminated 
at the top by a circle of dark glass ; the diame- 
ter about four inches, and the depth about 1 J 
inclu The newest form, howeverfis that of an 
inverted frustum of a cone ; the base or lovijcr 
surface about four inches, its height about 2^ 
inches ; and the upper surface about six inches 
in diameter. The refiecting plane rests on a 
steel cup, half an inch wide, and on a steel 
point, which descends about half an inch below 
the upi^r surface of the frustum. To this beau- 
tiful coiiirivance motion is comintinicnted by a 
train of wheel work. When the velocity is 
considered siiflicient, the top is suddenly disen- 
gaged from the wheel work, and rcvoi\es alone 
with a velocity which has been calculated to be 
about 30 miles an hour. While thus revolving, 
the images of the objects reflected from the 
plate of glass ffppear to be absolutely fixed. 
TOPAZ. See Minsk alogy. 

TOPOGRAPHY, a description or draught 
of Honie particnlar place, or small tract of liand, 
as that of a city or town, manor or tenement, 
•field, garden, house, castle, &c. such ns survey- 
ors set ont in their plots, or make draiiedits 
of, for (he information and satisfaction of the 
» prrnmetors. 

TORNADO, a sndden and vehement gust 
of wind from al^ointsof the compass, freque nt 
on the coast oPG^iinea. 

A tornado seems to partake much of the 
nature of a whirlwind, or^'riiqps of a water- 
spout, hut is more violent in its eflects. ft con- 
niences very suddenly, several clouds being 
previously drawn together, when a spout of 
wind, proceeding from them, strikes the ground, 
in n round spot of a few rods or perches dia- 
^netcr, and procee^ thus half a mile ora mile. 
'Pile proneness of its descent makes it rebound 
from the earth, throwing such things as are 
moveable before it, hut some sideways or in a 
lateral direction from it. A vapour, mist, or 
ruin', descends \vtii it, by which the path of it 
*is murkr^d with wet. 'Ine following is a de- 
scrlfition of one which h^iened a few years 
since at l^icesfer, about fifty miles from Bos- 
ton, in Netv E/!|r|nnd : it happened in July, on 
a hot day, about four o’clock in the ufferiioou. 
A clouds having gathered westward, and 


coming oveihead, a sudden motion of tfj^drmtN 
ning together in a point being observe!^ imme- 
diately a spout of wind struck the grourid at the 
west of a nouse, and instantly carried it awav, 
with a negro man in it, who was afterwaras 
found dead in the path of it. Two men and o 
woman, by the breach of the floor, fell into the 
cellar; and one man was driven forcibly |q) into 
the chimnev-corner. These wtre pr^erved, ‘ 
though much bruised : mey were met with n va- 
pour or mist, as were the Remains of the floor, 
and tbi^ whole path of tlie;. spout. This wind 
raised boards, timbers, 8zc. A joist was found 
on one end, driven nearly three feet into the 
ground. Clie spout firobably took it in its ele- 
vated state, and drove it forcibly down. The 
tornado moved with tlie celerity of a middling 
wind, and constantly declined in strength till 
it entirely censed. 

Tonrano. SeeRAV. 

TORTOISE-SHnLL, the shell of the testa- 
CCOII.S animal called a tortoise ; used in inlaying, 
and in various other works, as for snnfl-boxes, 
combs, &c. ‘ 

TOUCH, FEELING, sense of , The sense 
of feeling differs from the otlier senses in be- 
longing to every part of tlie body, external or 
internal, to which nerves aj^e distributed. 'Hie 
*term touch is most correctly applied to tlie 
lensibility which is diffused over th^ surface of 
the body. Touch exists with the most exquisite 
degree of sensibility at the extremities of tlie 
fingers and thumbs, and in the lips. The sense • 
of touch is thus very commodtously disposed 
for the purpose of encompassing smaller bodies,! 
and for adapting itself to tlie inequalities of 
larger ones. 

The sensations acquired by the sense *of feel- 
ing are those of heat, hardness, solidity, rough- 
ness, dry'uess, inutiOn, distafisc, figures, &c. and 
all those corporeal feelings which arise from a 
healthy or diseased state of the werves, and the 
part of the body to which they belong. • 

The pains of this sense are more numerous 
and vivid than tho.se derived from any other 
sense ; and tlierefure (he relicts of them coa- 
lescing with one another, constitute the greatest 
share of our inental pains, that is, pains not im- 
mediately derived from sensation. On the other 
hand, its pleasures being feint and rare, in com- 
parison with others, and particularly those of 
the taste, have hat a small shore in the furinatiun 
of the mental pleasures. • 

TOlJCH-NgEDLE, among assayers,. refiners, 
&C. little bars of gold, silver, and copper, com- 
bined together in all the different proportions 
and degrees of mixture ; the use of which is to 
discover the degree of j^ty of any piece of 
gold or silver, by comparing the mars it leaves 
on the touchstone, with those of the bars. 

TOURMALINE. See Mineralogy. 

TOURNEQUET, in stirgtery, an instrument 
made oi rollers, tompresses, screws, &c. for 
compressing any wounded part, so os to stop 
hsmorrhages. 

TOW to, in naval* aflairli^ is to ^w a ship, 
or boat, forward in the water, by means of a 
rope attached to another vessel or boat, which 
advances by the effort of rowing or sailing. 

I'OWER, any high building raiseil almve 
another, consisting of several stories, usually of 
a round f^ni, tlioiigh sometimes square orpoly- 
gumd ; a ior(*'css, a citadel. Towers are omit 
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Cbrfoimsseg, prisons, &c, os Ihe tower of the 
Bastiler which was destroyed by the inhabitants 
of Pari«ftn 1789. 

TRAGHINUS, Webber, a t^enus of fisl^s 
of the order jagulares : the generic character is, 
head slightly roughened, compressed ; nll- 
Diembrane six-rayed; gill-covers serrateiT on 
the ed^ ; body compressed, veat sitnated near ^ 
• the bfraat. • 

TRADE, the practiceiof exchanging goods, 
wares, money, bills ond other articles of value, 
with tt^ vie w of ad vanta^ or profit. It is gene- 
rally distinguished iifto foreign trade, or the ex- 
port and import of commodities to and from 
other countries, and the iniernaLor hf me trade, 
or that which is carried on within the country, 
which two branches, however, area rather dis- 
tinct in appearance than reality ; for a very 
considerable portion of the internal trade, aria* 
ing from manufactures carried on to supply fo- 
reign markets, could not subsist without foreign 
oonitiierce, while a large part of the returns for 
manufactures sent abroad bein^ articles for con- 
sumption, or raw materials vdnch are converted 
to use in the different manufactures, depends 
upon our internal trade, so that th^ one supports 
the oilier, and by their mutual connection uiid 
dependence, the foreign and the domestic tra^ 
of Great Britain hSve risen together to* their* 
present unparalleled height, ^ 

TRAGACANTH. This substance, which 
is viilrarly called gum-dragon, exudes from a 
« prickly bush, the astragalus tragacanthfu, Linn, 
whic^i grows wild in the warmer climates, and 
/endures the cold of our own, but does not here 
yield any gum. Tliis commodity is brought 
chiefly from Turkey, in irregular lumps, or long 
vermicular pieces bent into a variety of shapes : 
the best sort is white, semitransparent, dry, 
yet somewhat soft.lo the toRch. 

Tragncantli is usually preferred to the other 
gums for making up troches, and other like pur- 
poses, and'is supposed likewise to be the most 
effectual as a medicine ; hut on account of its 
imperfect solubility, is unfit for liquid forin& It 
is commonly given in powder with the addition 
of other materials of similar intention ; thus, to 
one part of gum-trngacanth arc added one of 
gum-arabic, one of starch, and six of sugar. 

TRAGEDY, a drama which represents some 
grand and serious action, and wliicli has fre- 
qiieiitly*a fatal issue or end. Its gennine object 
is to purify and moderate the passions, by ex- 
liihifiiig them in their excess, and to hold forth 
such a picture of the crimes and miseries of 
niunkina as may teach us, by fear, to be pru- 
dent, for our own sake; and, by conniassion, to 
he charitable, for the sake of others. 

, TRAJECTORY, a term often used, gene- 
rallv for the path of any body moving either in a 
\ oirl, or in a medium Uiat resists its motion ; or 
even for any curve^passing through a given num- 
ber of iioinfs. ^ • 

TRAMMELS, in mechanics, an instrument 
used by artificers for drawing ovals upon boards, 
&c. One part of itjL'onsists of a cross with two 
grooves at right angles ; the other is a beam 
carrying two pins which slide in those grooves, 
and also the describing pencils. 

I’R A NSC ENt)ENTAL or Tr ANsesmANT, 
something elevated or raised above other things, 
which passes and transcends the nature of other 
inferior things. * 

The tenii has been ostentationsly^applied to 
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the metopbysical specnlations o^Kant, h?xii>B 
(^led the transcendental philosi^hy; bat with 
wnat degree of propriety this na fum p t i q {a 
madei remains to be proved. 

TRANSIT, in astrjnqmy, signifies the pas- 
sage of any planet, just by or over a fixed ^r. 
or the sun; and of the moon in partic^r* 
covering or moving over any planet ^ 
Transit Instrument. See Obsbrvatort. 
TRANSmON, in music, the softening a 
diiyunct interval by the introduction of interme- 
diate sounds. In harmony, transition is the 
changing the genus, or mode, in a sensible but 
regular manner. * 

Transition Rocks. See Minera^gt. 
TRANSMUTATION, the act cfdz^sform 
ing, or changing one nature, into another. Na- 
ture, Sir Isaac Newton observes, seems delight- 
ed with transmutations : he goes on to enume- 
rate several kinds of natural transmutations; 
gross bodies, and light, he suspects, may be 
mutual l)rtransmuted into each ottier; and adds, 
that all bodies receive their active force from 
the particles of light, which enter their composi- 
tion. • 

TRANSPARENCY, in physics, a quality 
in certain bodies whereby they give passage to 
foe rays of light, in contradistinction to opacity, 
or that quality of bodies which renders Them 
inipervious to the rays of light • 

TRANSPbUTATION, the act of convey- 
ing or carrying a thing ^om one place to ano- 
ther. 

Transportation is a kind of punishment, or 
more properly an alleviation or commutation of 
punishment, for criminals convicted o J felony ; 
who for the first offence, unless it is an extraor- 
dinary one, are generally transported to tlio 
plantations (at present to New South Wales), 
there to bear hard labour for a term of 
years; witliin which, if they return, they are 
executed without further trial than identifying 
foeir persons. • ■ 

TRANSPOSITION, in algebra, the bring- 
ing any term of an equation over to the other 

**TRANSUBSTANTIATION, in theology, 
foe conversion or change of the substance of the, 
bread.aiid wine in the eiicharist, into the b^v 
and blood of Jesus Christ, which the Romish 
church hold is wrought by the consecration of ^ 
the priest. This is a main point in the Romish 
religion, and is rejected by the protestdnts, the 
former maintaining the transnbstantiation to be 
real, the latter only Qgurative^ interpreting the 
text, hoc cst coipus*iiieuin, this signifies wy 
bwly but thfi council of Trent stood iij» stre- 
nuously for the literal sense of the verb sjl, and 
say expressly, tluft in transubstantiation the 
body and blood of our Lord Jesus Christ are 
truly, really, and substantially, under the species 
of bread and wine. The controversies about 
this point arc almost innSnierable, a circum- 
stance not to be wondered at when we reflect 
on the little attention paid bv foe generality^ of 
foe Christian world to Uie lang'iage in which 
Jesus expressed himself, was purely 

symbolical. • 0 

TRANSVERSE, something that goes across 
another, from corner to conifr ; tnus bends 
and bars, in heraldry, are transverse pieces or 
bearings. 

'fKAP, ill mineralogy, is a SwedisVee^ 
sigiiii^ifig stair. It was first applied to mrig- 
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luite a certaiii^clasii of mounCuins, coinj^ccl of 
nearly horizontal btrati, with per(>eTOic(ihir 
breaks, which were siipposetl to give a rude 
resemblance to a 6ight of stairs. 

TUAPEZrUM. Sea^EOMETRY. 

^fiU AVERSE, in law, signifies sometimes to 
dmy, sometimes to overthrow or undo a tiling, 
or ro put one to nrove some matter ; much used 
in answer to hills in chancery: or it is that 
which the defendant pleads or says in bar to 
avoid the plaintitr’s bill, either by confessing 
and avoiding, or by denying and traversing tlie 
material part tliercof. * 

TRAvES'nr, or TRAVEsri, a French term, 
derivecN^om the verb truvestir, to* disguise 
one's self; or to appear in masquerade : and 
hence, travesty is applied to the disfiguring of 
an author, or the translating him into a style 
and manner different from his own, by Hvhicli 
means it beronies difliciilt to know him. . 
TREACLE. See SiiG\n, &c. ^ 

TREAD-wi//, a mill erected in a prison for 
the purpose of grinding corn, differing fioin 
other mills only in this, that the moving pow'er 
' is supplied by (ho prisoners who are stationed 
on tile main wheel for this purpose. 

TREASOV, in law, is divided into high 
treason and petty treason. iiig/ji treason is 
deliiied to lie an olfence committed against the 
spciirhy of the king or kingdom, ^'hethcr it tie 
by imagination, word, or deed ; ns to compass 
or imagine the deathu of the king, ^neen, or 
]irince, or to deflower the king’s wife, or his 
efdest daughter unmarried : or his eldest son’s 
wife ; or leiy war against the king in his realm, 
adhere (o his enemies, coiinterfeiUiis great seal, 
privy seal, or money, or wittingly to bring 
false money into this realm, counterfeited like 
(he nionev of England, and utter the same ; to 
kill the king's chancellor, treasurer, justices 
of either bencli, justices in eyre, of assize, or 
<if oyer utid terminer, being in their place 
doing this'ofBoie ; forging the king’s sign manual 
or privy signet, priiy seal, or foreign coin cur- 
rent here, or clmiinishing or impairing current 
money. In ease of Ifeasoii, a man shaU be 
drawn, hanged, and ip'.artt'rcd, and forfeit his. 

• land.s and goods to the king. 

^Treason, yieZ/V. >\’lieiiever a wife murders 
her hfishund, a servant liis master, or niis'-^ess, 
or au eccles’fiilic a prel ite, or to whom he 
owes qbedieiue^ every one of these otfewct i is 
petit treason. 

As every pvtit treason implies a murder, it 
follows, tliat thd mere Igliin;’, of a hnshiind, 
master, or prelate, is not llways petit treason';, 
for tf there are not such cireitinstaiices in the 
rase of killing one of these persons, os Would 
have made it murder m th(’ cast* of killing any . 
other person, it doc.« not amount to this olfence. 

There can be no acccs.sary in high treason. 
And it seems to be always agreed that what 
would have made* a man an accessary before 
the fart in any other felony, makes him a prin- 
cipal in high treason 

TREASURE TROVE, is where any money 
or «oin, gold, sc^er, plate, or bullion, is hidden 

• in the ^arth, or other private place, the owner 
r;*^ing unknown: in which case, the lrea.sure 
oelongs to theming, or some other who claims 
by the kipg’s ffrant or by prescription. But if 
he that bid it is known, or aflcrwards found out, 
the^woer, and not the king, is entitled to it. 
If it is found in the sen, or upon the ciiitli, it 


does not belong io the king, but to thcifluder> 
if no ow iicr appear. 

TREASURER, an officer to whom the trea- 
sii^ of a prince, or corporation, is committed 
to be kerntf^and duly disposeil of. 

TREMELLA, a genus of plants of (he class 
of eryptogamia, and natural order of algae. It 
*is of a gelatinous nieriibranoiis substance ; the 
parts of the fructification scarcely ifisibte. i 
There are eleven spedSes. 

TREMOLITE. See Mineralogy. 

TRENCHES, in fortification, are ditches 
cot by the besiegers, that they may approach 
more securely to the place attacked ; whence 
they are ai|so cqlled Knes of approach. 

TRESPASS, is any transgression of the law, 
under treasOn, felony, or misprision of either. 

TRET, in commerce, an allowance made for 
the wastr or the dirt, that may he mixed with 
any commodity, which is always four pounds 
in every hundred and four pounds weight 

'I’RIAL, tlie proceeding of a court of law, 
when the parties are at issue, such as the 
e:i;pmiiiation of witnesses, &c. to enable the 
court deliberately weighing the evidence given 
on both side.4][ to draw a true couclusion, and 
administer justiee accordingly. 

TiyANDJUA, in the LinuGean system ot 
[.botany, a class of plants, ^the third in order; 
^mmrehending all such plants as* have her- 
niapnrudite flowers, with three stamina, oi 
male parts, in each ; whence the name. 

TRIANOLE. See Geometry. , 

TRIANGULAR COMPASSES, ore such 
a.s have three legs, or feet, whereby to lake off 
ai.y triangle at once ; much used in the construe. ■' 
tioii of maps, globes, &.c. 

THICHECUS, the walrus, iti natural history, 
a genus of iiiaininalia of the order bruta. 
Generic charactera no fosjL-tecth in the full 
grown animal, above or below; Insks in the 
upper jaw solitary ; grinders with wrinkled sur- 
faces: body oblong; lips doubled hind feet 
stretrhed, uniting into a fin. 'J'hcse animals 
are alt natives of the sea, and feed on seu-vveed.s 
and slielLfish, but are never known to eat flesh. 
There are three species, of which (he principal 
are, Tric/uetts rosmarus, the arctic walrus, or 
the morse. This is an animal of a very inele- 
pnt structure. It lias a small head to a vast 
body. Its under lip is covered with bristles 
nearly of the thickness of a crow-quill. In its 
upper jaw it Iths two large tusks fioorti one to 
two feet in length, and weighing from tliree to 
twenty pounds. The walrus sometimes grows 
to tlic length of eighteen feet, and the circiun- 
ference, ^ont the thickest part, of twelve. It 
is principally fiHind in the high latitudes of the 
Northern Ocean. These animals ure gregarious, 
and are often seen upon floating masses of ice, 
in immense numbers, the greater part sleeping,^ 
but some always on tbe wat^ h to give notice of 
approafhing danger. They are harmless when 
not provoked, but some accounts represent 
them as highly formidable in a state of irrita- 
tion, the efforts of many hc^ng combined against 
the enemy, and fastening with their teetli 
against boats to make holes in tliem, or draw 
them to the bottom. ^ ; 

IVickecus borealis, or the*whale-tayed ma- 
nati, inhabits the seas between Knmtschatka 
and America. Theae animals live in families^ 
general l}'**con8iating of a male and female, ana 
two young; ones of different ages, and the at- ■ 
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(achimnC of the male to the female fs so 
that ha will clefi'nd her when attacked to the 
last extremity ; end if she liappeiis to bejpde- 
stroyed and dragged to the shore, he will swim 
for some days off the fatal and dusted spot. 
The manati apjproachea \ery nearlv to the cete 
tribe, and its feet are little more than pectoral 
t tills.* It attajps the immense length of twenty- 
seven feet, and the iwiglit of four tons. In 
winter it is extreiQely lean, and its ribs maybe 
distinctly numbered. K will, when pierced 
M ith harpooniisometimes adhere to rocks 
with its feet with iincornraon tenacity, and 
when forced from them by a cord drawn by 
tliirty men or more, is foimd^o hr'^e left part 
of the skin of the feet behind. \jl^hen any in- 
dividual is harpooned, others are stated to 
swim to its aid, eudea\ curing, some to overturn 
the boat, others to break the cord, find others 
again bv blows with their tails, striving to dis- ' 
lodge the harpoon. Their sounds Aornewhat 
leseiiiblc the snorting of a horse. They are 
never seen on land. 

TKICIJIIJRUS, a gcAis of fishes of^he 
order apodes ; the generic eliamcter is, head 
strete'i^d forwards, with lateral gill-covers ; 
teelii ensiforin, semisagittate at the tips; gill- 
uieiiihiane seven-^fayed ; body ensiforur, t;om- 
presseji, with subulate linless lail. * 

THIFOlilL'M, trefoil or clover^ a genus fif 
plants of tile class diailelphia, and order de- 
(aiulria, and in tlie natiirul system ranging 
* under the 22d order, papilionarea*. ^I’he flowers 
ar^ geneially in round beads; the |>od is 
* scarcely longer tliau the calvx, univalve, nut 
opening, deciduous. The leaves are three 
together. There arc 51 species; of which 17 
are natives of llritain. 

TinOONOMprUY. The business of this 
important science is to find the angles where 
the sides are given ; and the sides of their 
respective rafi 08 , when the angles are given; 
and to* find sides and angles, when sides and 
angles are partly given. To effect this, it is ne- 
cessary nut only that the peripheries of circles, 
hut also certain right lines in and about circles, 
he supposed divided into certain numbers of 
parts. The ancients, feeling the neeessitjr of such 
a pre-division, portioned the circles into 360 
ecpial parts, which they called degrees ; each 
flegree was again dividid into 60 ecpial parts, 
called lyinutcs ; and each miaute comprised 60 
ecpial parts, called seconds. The modems 
have improved upon this division by the addi- 
tion of a nonius, or vernier, which may be, 
carried to any extent, bnt is iisuallv limited to 
decimating the seconds ; noting ea€h tenth part 
thereof. • ^ 

> Tile following definitions will be found use- 
fill : 1. The complement of an arc is the dif- 
ference thereof irom a quadrant: thus, if an 
arc measures 6l) deg. the complemfnt is 30 
deg. 3. A chord, or subtense, is a right line 
drawn from one to the other end of an arc. 3. 
l"lie sine, or right sine, of an arc, is a perpen- 
dicular fulling from one end of an arc to the 
radius drawn, at riirlit angles thereto, towards 
the other end of tlie arc. Hence it is clear 
that an arc of fiO deg. must have its secant, its 
ritcliiiA, nnd its chord, all of the snni^ length, 
lonning an equilateral triangle. The secant and 
radius both proceed from the cewtre, but oil 
sines are parallel to a vertical line passing 
tliruugli the centre qnd invnriubly fall upon a 


drawn perpendiculefi* to that righ' 

Kne. 

For the same reason that we avoided giving 
a system of arithmetic in this little work, we 
may perhaps be expected to pass by the doc- 
trill ortngonometry; but as works oi^dbis 
subject are much more expensive than ^rks 
on common arithmetic, we shall here suborn 
the leading rules for plane trigonometry. 

Case 1. When two of tlie three given 
things are a side and its opposite ang^, to 
find (he rest. 

Rule. The sides of any plane triangle are 
to e.'ich, other as the sines of their^pposite 
angles, and vice versa : — That is, 

As any side is to the sine of its opposite 
angle, so is (he sine of any other angle to its 
oppq^itc side. 

^ Or, As the sine of any angle is to its opposite 
^gsidc, so is the sine of any oUier angle to its op- 
posite ade. 

Ilence, to find an angle, begin the proportion 
with a side opposite to a given angle ; and to 
find a side, begin with an angle opposite to a ^ 
given side. 

Krample I. In the plane triangle ABC, fig. 

5, plate LI^ ^ 

. € AC 236 > yards. Required the 

Given <.BC 350 } other parts. * 

38° 40' 

Bv CALfrLATION. 


As side AC 

236 

2.3729120 

Is to sine / B 
So is side BC 

38° 40' 

- 350 

7.6270:^80 

9.7957330 

2.54106S0 

To Sine Z.A 67° or nr 112° 6' 

9.96,;S890 


3S^40' aS'^dO' 

Slim lOfiOop or 1500 46'. 

Subtract ISOO 0' 0' 

• Leaves 73° 26' or 29° 14' Z_C 

Then, 

: Sine Z. B 36° 40' 9.79573.30 

0.2042670 * 

: Side AC 2.36 - 2.3729120 

: : Sine /. C 29° 14' 9.6887467 

: Side AB 184.47 ^.2659257 

Cask U. When two sidls nnd their includ- 
ed angle are gAen*to find the rest. 

Rule as the sum of any two sides of if plane 
triangle, is to their difference, so is the tangent 
of half the sum of their opposite angles, to tiie 
tangent of half their difference. 

Then the half difference of these angles, 
added to their half sum, nvesthe greater angle, 
and subtracted from it gifes the less. 

And as all the angles are now known, (be 
remaining side niny be found by Case I. 

Note. Instead of the tangent .A' half the sum 
of the two unknown on^les^*wo may use the 
Go-tangent of liilf the given angle, fjfr the taif- 
^nt of half its supplement, which are all equal 
to each other. % 

Example. In any plane triangli* ABC, 

Given \ BC •]:»! ( 

I /.n 340 46' ^ 


m 


TRl 


TRI- 

Hi; CAtCDIiATIOM. 

AB+BC 34C9 - 3.S4 

6.4S979S7' 

. ^4B 09 BC 1319 ai309448 

. jq^an. 72037' 10.5043702 

Tan. 60° .S2' 10.0844107 

ASiim 12309- /_A 

Did: 2205' /IC. 

Then, , 

: Siii^i^vA 1230 9' or 560 51' 9.9228509 
0.0771491 

; SirleHC. - 2.394 - 3.3791241 

: ; 8ine Z. B - 34° 46' - 9.7560o44 

ASideAC . 1630.5 - 3.2J 23276 ' 

Case HI. When the three sides are given, 
to find the angles. 

Rule. Make the longest side the base, and 
let fall a perpendicular upon it from the oppo- 
site angle. 

Thep, as the base or sum of its sgipionts, is 
to the sum of the other two sides, so is the dif- 
ference bt those sides, to the dill'ereuce of the 
segments of the base. ' 

And half this diiference, being added to half 
the base, will give the greater segment ; and 
subtracted from it, will give the less. 

Then, in each of the right-angled triangles, 
formed the perpendiculars, there will be 
known two .sides and an angle opposite to one 
of them ; from whence the other angles may 
be found, by Case I. 

Example 1. In any plane triangle ABC, 
fig. 6. 

OivenJxC 2Sjy<*ra*. Required the 

Ibccoo) “"S'*®- 

By Calculation. ^ 

Ha\ ing let fall the perpendicular AD, it will be 
i : BC or BD + DC 690 - 2.8388941 

7.1611.509 

: AB + AC 812 - 2.9(H)5560 

;;ABc»AC 116 - 2.0644580 


: BD «) DO 


136.51 2.1351649 


Hrnce =413.55 = BD. 

A„, 6il:;^5i = ip6.ri=CD. 


Then, in the triangle A BD, right-angled at D, 
: AB 464 - 2.6665180 

: BD - 4J3.25 - 2.6162129 

.Sine Z. r> - - IO.OOOOOOO 


Sine Z bad 62^ 57' - 9.9496949 

90^ 0' 


" ^ 270 3'ZLH 

And, 'n the triangle ACI), rigbtnngled at D, 
. AC - f 348 - 2..54J6792 

; DC • - #276 75 - 2.4420876 

i » Sine Z. D 90^ 0' - 10.000DOOO 


SinoZlCAD52<^40' 
900 0' 


9.990508^ 


370 20' /-C 

Ala^ 620 5rZ.BAD 

And 62° 40'/. CAD 

Makes nSO^f/BAC. 

Whence Z. B — 270 3', ^ Ccc= 370'i5, 
and Z. bag = 11,5037'.'- 
Cask IV. In any right angled triangle. As 
radius is to the tangent of either of the acute 
angles, so is the side ndjacetit to that angle, 
to die side opposite to it ; and vice versa. 

Example D In any ri^lit-angled plane triangle 
ABC, 6g. 7. 

5 Be 32t > Required the other 

imrts. 

By Calculation. 

: Rad. or sine - 90« - 10.0000000 

: 'ran. /. B - 530 7' 48 ' 10.1249371 

: : Side BC 324 2.5105450 


! Side AC 


2.6354821 


: Sine / A or cos. /. B 5.3o 7' 48' 9.7781524 

; Side BC - - .324 - 2.510.5450 

«i : Rad. or sine Z. C - 90* - 10.0000000 

T Side AB - - 540 - "2.7323926 


And 900 530 7® 48^ — 360 52® 12" /. A. 

TRILLION, in arithmetic, a billion of ^iL 
lions. 

TRIM cf a shipf her best posture, proiiortion 
of ballast, and hanging of ntT masts, olc. for 
sailing, 'i'o 6nd the trim of a ship is td find 
the best way of making her sail swiftly, or how 
she will sail best. **■ 

TRINGA, sandpiper, a genus of birds be- 
longing to the order of grallie.* The bill is 
somewhat tapering, and of tlie length 'of the 
head ; the noatriLs are small : the toes are four 
in number and divided, the bind toe being fre- 
quently raised from the ground. According to 
Dr. Latham, there are 45 species, of which 18 
are British. 

TRINITARIANS, those who believe in the 
trinity : those who do not believe therein, being 
called anti-trinitarians. 

'rRINITY-^oi{sc, a kind of college at Dept- 
ford, belonging to a comiianv or corporation of 
seamen, who, by the king's charter, have power 
to take cognizance of those persons who de- 
stroy sea-marks, and to get reparation of such 
damages ; Aid to take care of other things be- 
longing to navigaWon. At present, many gentry 
and some nobility are members of that coni> 
munity. 

TRINOMIAL, or Trinomial root, in 
mathemi^cs, is a root consistvng of three parts 
connectKl together by the signs + or — , as 

+ z, or a 4 * A— c. 

TlilO, in music, a part of a concert wherein 
three persons sing; or more properly a musical 
composition consistiojc of three parts. Trios 
are the hnest kinds ot composition, and these 
are what please most in concer/.s. 

TRK^LE time, in music, a time consisting 
of three measures in a bar; the two first of 
which are^beat with Of ^bot down 

and the third marked by its elevation 
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ThTPOLT, a mioeral fouad sometimps in an nONAGE, the mayor ai\J commonal^ of 
earthy form, but more generally indurated. Its ^y of London, are ordained keepers of 
texture is earthy. Specific gravity 2 to 2.& It the beams and weights for weighing merebanfa ‘ 
absorbs water, feels harsh and drr. Scircely commodities, with power to assign clerks, 
adheres to the tongue ; takes no pmish from the porters, &c. of the great beam and balance. 


“ail; does not stain the fingers. Colour gene< which v 
also different kinds tronage. 


of wAow, brown, and white. 'I’KUI'/KOIjUJM, the indtan cress, dTnar- 

TRlS£GTION,orTp[88BCTloK, the dividing sfuriiwn, a genua of the octandria-monogynia 
a thing into threei ^ Tm term is chiefly used in class of plants, the flower of which consists of 
geometry, for the division of an angle into three five roundish Mtals inserted into the divisions 
equal parts. ^ Tha trisection of an angle geo- of the cap ; the two upper petals are sessile ; 
metrically, is one of those great problems the three others have very long and barbated 
whose solution has be^ so much sought by ungues : the fruit consists of three cravex cap- 
mathematicians for these t\i^ Uu^sand years, sules, Tulcoted, and striated on o^ie^ide, and 
being in this respect ou a foq|iiig with the angular on the other ; the seeds ate three, gib- 
Quaaratiire of the circle, and the aiiplicature of boiis on one side, and angiilated on the other, 
ihe culm angle. but^ upon the whole somewhat roundish, and 

TRITICUM, wheat, a genus of {ilants of the striated deeply. There are five species, 
class triandria, and order digynia, and in fhe*^ TROPHY, tropaum, among tne ancients a 
natural system rangini^ under Uie fourth order, pile o^lienp of arms of a^nquished enemy, 
grainina. The calyx is bivalve, solitary, and raised by the conqueror in the most eminent 
generally containing three florets ; the corolla is part of the Held of battle. The trophies were 
bivalve, one valve being^ bluntisli, the other usually dedicated to some of the gods, especially 
acute. There are 19 species. • Jupiter. The name of the deity to whom they* 

TRITOMA, a genus of insects of the coleop- were inscribed, was generally mentioned, us 
tera order. The generic character is, antenme was that also of the conqueror, 
clavate, the clii^ perfoliate; lip emnrginate; TROPICS. See Astronomy, ani^ Gko- 
anterior^feelcrs hatched-sbaped ; shells as loflg .grapiiy. 

us the bo 'y. There are 10 species. * I'ROVER is the remedy prescribe by the 


which weighing of goods and wares iscalled 
tronage. ^ 

THOPASOLUM, the Indian cress, or nar- 


us the bo 'y. There are 10 species. * I'ROVER is the remedy prescribe by the 

TRITON, a genus of vermes mollnsca. The law, where any person is in possession of the 
generic character is, body long: moutli with an property of another, which he unlawfully de- 


uivolnte spiral proboscis j tentarula, or arms tains, 
twelve, viz. six on each side, divided nearly to TROUT. See Salmo. 

the base, tlie end ones clieliferous. There is TROY-foe/r/^t, one of the most ancient of 

only a single species. tiie difl'erent kinds used in Britain. iThe ounce 

TJdOCHAIC VERSE, in the Latin poetry, of this weight was brought from Grand Cairo 


n kind of verse, so called because the trochees 
cltieHy prevail,^ us the iambm does in tin 

r i.:_ ti. .11 r. i_ .i* i*, I 


‘n Egypt, about the time of the crusades, into 
Europe, and first adopted in Troyes, a city of 


iambic, (i geiferally consists of seven feet and Champagne, whence the name. The pound 
a syllable * the odd feet, for the most part, con- English troy contains 12 ounces, or 5760 
sist of irgciieies, though a tribrachys is sometimes grains. 

adniitited, except in the seventh foot ; these tuo TuoY-weigkt, Scots, waj established by 
feet are likewise used in the other places, as is James VI., in the year 1618, who enacted, that 
also the siiondeeus, dactylii.s, and urinpsestus. only one weight should be used in Scotland, 
'J'he following is an example : viz. the French troy stone of 16 poijnd.s, and 

1 2 3 4 5 6 16 ounces in the. pound. The pound contains 

Solus I out rex ) autpo | eta | nonquot | auiiis| 7600 grains, and is equal to 17 oz. 6 dr. avojr- 
7 k diipois. The cwt. or 112 lb. avoirdiipoi^ ^w..- 

nasci | tur. tains only 103 lb. 2 A oz. of this weight, though 


'J'he following is an example : viz. the French troy stone of 16 poijnd.s, and 

1 2 3 4 5 6 16 ounces in the. pound. The pound contains 

Solus I out rex ) autpo | eta | nonquot | auiiis| 7600 grains, and is equal to 17 oz. 6 dr. avojr- 
7 k diipois. The cwt. or 112 lb. avoirdiipoi^ ^w..- 

nasci | tur. tains only 103 lb. 2 A oz. of this weight, tnoiigh 

TROCHEE, in the Greek and Latin poetry, generally reckoned equal to 104 lb. Th^ 
a foot consisting of two syllables; the first long weight is nearly, if not exactly, tlif same as 
and th*e second short, as in the words mfisH that of Paris and Amsterdam ; and is generally 
and ven tf/. known by the name of Dutch weight, 'riioiigli 

1'ROCHILUS, humming bird, a genus of prohibited bv the articled of union, it is still 
birds belonging to the order of picte.— Tlie used in weigningr iron, hemp, flax, most Dutch 
rostrum is subulate, filiform, anfl longer tlian and Baltic goods, meal, butchers-iiiAit, un- 
(he head, the apex being 4ub'ular ; the upper wrought pewte^ and lead, and some other 
mandible sheaths the lower. The tongue is articles. 

filtforto and tiibulous, the two threads coa- TRUCE, in war, denotes a suspension of 
jescing ; the feet are slender and fit for walking ; arms, or a cessation of hostilities between two 
the tail has ten*feathers. There are^ speciea, armiea, in order to settl^articles of peace, bury 
none of which are natives of Britain. They are tlie dead, or the like. • 
all remarkable for the beauty of their colours, ITIUFFLES, in natural histoTy,^ a k*ad of 
and most of tbeiafor the smallness of tlieir size, subterraneous puff-ball* being a s^iecies of fungi, 
thniigb some are\iglit or nine inches in lengtli. which grows under the surface of the earth. 
'J’hey are divided into two families, viz. those See Lycoperdon. ^ ... 

with crooked bills, and those witli straight TRUMPET, the loudest of all prjrtable whid 
bifls. ; instruments, and consisting of a folded lube 

TIROOON*, or curucia, a genus of birds of generally made of brass, kud sometimes oj’ 
the order piew. The generic character is. Iiifl silver. ... . * 

shorter than the lieacl, sharp edged, hooked. Trumpet, is aji instrument to assist 

llie mandibles serrate, at the edge ; feet formed the hearing ot persons who are deaf.ieJnstrii- 


for climbing. They; are nine spieics. 


incuts of this kind are formed of tubes, with a 
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tirio* noutb, and termbatSng So a imall ckoA, middle, tad dimSntshing towards Ita two 
which is applied TO the ear. The form ofwmse girt abont With hoops, and nwd lor stwng 
instruments evidently shows how they conduce several kinds of fnerchandoe, for conveimnee 
to assist the hearing ; for the greater quantity of of carriage ; os brandy, oil, nigar, skins, hats, 
the weak and languid pulses of the air being &c. This word is also used for certain vessels 
received and collected by the large end of the of extraordinary bigness, serving to keep wine 
t(ihe,^re reflected to the small end, whefO they for several years. 

are ejected and condensed ; thence entering Tun is also a certain measure for liquids, as 
the ear in this condensed state, tliey strike the wine, oil, &c. r * 

tympanum with a greater force than they conld Tun is aim a certaia weight, whereby the 
naturally have otherwise done. burden of ships, &c. are estimated. 

I'UUIMPET, speaking, is a tube from six to TUNE, or Tons, in music, that property of 
fiflecn feet long, made of tin, perfectly straight, sounds whereby they come bnder the relation 
and with a very large aperture ; the mouth-piece of acute and grave to one another, 
being lar{|v enough to receive both lipsi* It is TUNGSl^N.^ Se^CiiEMiSTRY. 
used for ma^ifying sound, particularly that of TUNGSTEN, a mineral found in Sweden, 
speech, and thus causing it to be heard at a of an opaquei^ white colour and great weight, 
great distanc e. whence its name tungsten, or ponderous stone. 

TRUNCATED, in general, is an appellation This ore w^s nnalysed by Scheele, who found 
given to such things as have, or seem to have, fhat it was composed of lime and a peculiar 
their points cut ^earthy-like substance, which from its properties 

TRUNCEiEON; a short stafiT, or b^toon, he called tungstic acid. > 


used by kings, generals, and great officers, as 
a mark of their command. 

* TRUNNIONS, or Trunions of a piece of 
ordnance, are those knobs or bunches of the 
gun’s metal which bear her up on the cheeks of 
the carriage. ^ ^ 

T^IUSS, a biimlle, or certain quantity of hay, 
straw, &\:. A truss of hay is to contain flfty- 
six pounds, or half an hundred weight; thirty- 
six trusses make a load.,. * 

Truss, is also used for a sort of bandage or 
ligature, made of steel, or the like matter, 
wherewith to keep up the parts, in those who 
have hernias or ruptures. 

TRUST, is a right to receive profits of land, 
and to dispose of the land in equity ; and one 
holding the possession and disposing thereof 
at his will and pleasure, are signs of trust 
TUBE, in general, pipe, conduit, or canal ; a 
cylinder, hollow within side, either of lead, 
iron, wood, ^lass, or other matter, for the air, 
or some other fluid, to have a free passage or 
conveyance throogh. ^ 

Tude, in astronomy, is sometimes used far 
a telescope, or, more properly, for that part into 
wjiicli the lenses are fitted, and by which they 
are directed and used. 

TUBULARIA, a genus of zoophyta : stem 
pibiilar, simple or branched, fixed by the base : 
animal proceeding from the end of the tube, 
and having its head crested with tentacula. 
There are ^ species. 

TUFAS, beds of lime deposited on vege- 
tables, which by their destrilctian give great 
lightness and porousness to the m&ss. 

TULTPA, tulip, a genus of plants of the 
class hexandria, and ordt r ntooogynia, and in 
the natural aystem ranging under the lOtb 
order, coronaria*. The corolla is hezapetaloiis 
and campanulated, and there ia no stile. The 
specie a of Uiis genus^are five; the sylvestris, 
or Italian yellow tulip, a native of the south of 
Europe ; the gesneriam, or common tnlip, a 
native of tim Levant; the breyniana, or (jape 
hilip, a native of«itlie Cape of Good Hope, tne 
bklora, the snavolens. «. 

TUMOUR, or Tumor, in medicine and snr- 
gery, a pretemaii|’al rising or hard swelling on 
^uiiv imrt of t^bodfL 

Tun, or Ton, orimnaliy signifies a large 
f • ssefq^r cask of an ublang form, biggest in tne 


TUNGSTIC acid, Tiie substance called 
tungstic acid by Sche/*le and Bergman was dis- 
covered by Scheele in IT'S!. This philosopher 
obtained it from*ihe tungstat of lime, by treating 
it with nitric acid and ammonia alternately. 
The acid dissolves the lime, and the ammonia 
cqmbine's with the tungstic niid. The ammo- 
niip;al solution, when saturated with jiifric or 
muriatic acid, deposits a white powder, which 
is the tungstic acid of Scheele. 

TUNICA, a kind of waistcoat or under- 
garment, in use amongst the Romans. 

TURBO, the wreath, in zoolo)^, a genn/of 
insects belonging to the order of vermes tes- 
tacea. The animal is of the snail kind; the 
shell consists of one spiral solid valve, and the 
npertiire is orbicular. There are 66 species. 

TURDUS, the thrush, a gefips of birds be- 
longing to the order of passeres. The bill is 
straight, bending towards the point, and slightly 
notched near the end of the upper manpible. 
The nostrils are oval, half covered with aniem- 
brone ; the corners of the mouth are furnished 
¥nth a few slender hairs, and the tongue is 
slightly jagged at the end. Gmelin enumerates 
135 species, the principal of which are : 

Ttirdus viscivorus, or the missel-thmsh. 
This bird is well known thronglioiit Europe, 
and some tiiink confined to it. In England it is 
stationary, in some other countries migratory. 
It builds its nest 'of moss End leaves jn low 
trees, or rather shrubs, and lays four eggs. It 
feeds on the berries of holly, hawthorn, and 
other trees, and on caterpillars and insects. 
It is valned^or food,*but far more for that 
mdody, which ought ever to be its security 
from the gun of Ihe spertsman, and which it 
frefj^uenUy commences so early as the very * 
beginning of the year, animating the dnlness, 
and softening the ngoiir of the ^ason by its de- 
lightful sofig. 

IStrtkw tmuictu, or the throa'Je, is nine inches 
long, and weighs three ounces, i ting considei^ 
ably less than the former. I^breeds so early 
as the beginning of April, ana sometimes again 
in earh of the two following months. Its nest 
is made of earth, straw, and moss, and plastejred 
inside wjth clay. It is never seen in compunies 
in England, where it remains through the whole 
year : in France it is migratory. Its song com- 
mences earfy in tne seuhon^ and continues tor 
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ninekonthA, and ita notes are so rich and 
variofB, that, in the laniniage of Milton, they 
can ** ^harm^ all sadness oat despair.’* 

*rurdujB pHariSf or the field-fare, is ten inches 
long, puses the winter in Englancj^ when the 
season is eatreinel^ rigorons, in immense^ flocks, 
but in small parties when the winter is mild. 
These birds are said to have been much es- 
teemed for4he table by the Romans. In 
Sweden they build in h^h trees. They subsist 
principally on various sorts of berries. 

Turdua merula, or the blaok-bird, is ten 
inches long, and :foiind generally throughout 
Europe. It is fond of solitude, and never, or 
very rarely, seen in fl<vcks.^ In summer it 
haunts orchards and gardens. ' In winter it se- 
cludes far from hntiiaii society imthe recesses 
of the woods. It lays four or five eggs of a 
dusky green colour, marked with, irregular 
spots. The note4if the male is extremely fine, 
hut too loud for any place except the woods; it 
begins to sing early in thop spring, continues its 
music part of the summer, desists in the moult- 
ing season, but resumes it for some time in 
September and the winter months. 

TURKEY. See Meleagrm. 
TURMBRIC. See Curcuma. 

TURNING, the art of forming hard bodies, 
as wood, ivory, <jr iron, into a round ior ovaj 
shape, by, means of a machine called a lathe, pf 
which there arc various kinds, and several in* 
struraents, as gouges, chisels, drills, formers, 
and screw-tales, used for cutting what is to be 
turned info its proper form as the lathe turns 
rouSd. The lathe should be Axed in a place 
veiy well lighted ; it should be immoveable, 
and neither too high nor too low. The puppets 
should neither be so low ns to oblige the work- 
man to stoop in order to see his work proiierly, 
nor so high tiui^ the little chips, which he is 
continually driving otf, should come into his 
eyes. 

To succeed in turning iron, it is necessary to 
have 0 lutlie exceedingly strong in nil its parts, 
and exceedingly well Axed. The puppets 
should be short, and the rest well Axed very 
near the work ; the hack of the rest should be 
two or three lines lower tlian the iron to be 
turned. 

For turning ovals, n lathe of somewhat dif- 
ferent construction is used. I'iie axis or spindle, 
having on it the pulley over which the bund- 
cord passes for turning the lathe, is Axed be- 
tween the two puppets so as to turn round 
easily ; one end of it pusses through one of the 
puppets, and to it is firmly fixed a circular plate 
of brass, so that it turns round nlpng will) the 
spindle. Upon this plate two |va%en segments^ 
of circles are fastened, the(*cireumfercnces of 
* which correspond to the cirenmferenre of tlie 
plate, their chords ore purullel and equally dis- 
tant from the cejptre of the plate, so that they 
leave a distance between tiiem. They have a 
groove in each of them ; in these grooves another 
plate is placed, which exactly Alls up the space 
between the twa|^gi*ooves, but is shorter thun 
(he diameter of tlie larger circular plate on 
which it is laid. I'his plate is made to slide in 
the ffrooves. To its centre is amiexetl a short 
spil&alc, on xy^iich the piece of wood to be 
turned is Axed. When the lathe is set*a going, 
the circular pinte mo\es round, and carries the* 
piece aloii|j[ witli if ; iltf plate of hrRss on which 
(be piece is Axed, being Axed loosely in the 


grooves ilready deacribei ditki down a liUh 
eyerv^time that the grooves lecQiiie periieo- 
aicular to the floor (and there> are particular 
contrivances to prevent it from sliding dow'n too 
far) ; and by these two motions combined {the 
circular one of the large plate, and tlie straight 
one of tlie small), the circumference of the^ece 
of wood to be turned necessarily descril^ an 
oval ; and gouges or other tools being applied 
in the usual manner, snppor^d on the rest, it 
is cut into an oval accordingly. The small 

{ date may be made to slide, either more or 
css, in the grooves ; and by this contrivance 
the transverse diameter of the oval, or rather 
ellipse,, may be made linger or sjinrter, at 
pleasure. . ' 

The art of turning is so extensively applica- 
ble, that it would require a volume to describe 
its vises, and the methods of practising it. 
Every round thing which is made hy human 
^hands, may be referred to thjs art, as one of 
its prdAucts. The largest columns, the most 
ponderous artillery, and the minutest pivots 
of watch-work, with all wheel-work, rotatory 
machines, vessels, &c. are worked in this, 
method. . 

TURNPIKE, a gate set up across a road, 
watched by an officer for the purpose, in order 
to stop travellers, waggons, coaches, Kc. to 
lake toll of them towards repairing or keeping 
tlie roads iA* repair. 

TU IIPENTJNE,'' a Resinous juice extracted 
from several trees. Common turpentine is ob- 
tained largely in the pine forests in the south 
of France, in Switzerland, in the countries on 
the north ofthe Pyrenees, in Germany, and in 
many of the southern States of North^ America. 
The greater part of what is consumed in this 
country is -imported from North America 
'Jhe method of obtaining it is by making a 
series of incisions through the bark of the tree, 
from which the turpentine exudes, niid fails 
down into holes, or other receptacles ut the 
foot. 

'JUTENAG. This name is given in India 
to,the metal zinc. It is sometimes applied to 
denote a white metallic compound, brought 
from Ciiitia, culled also Chinese copper, the 
iirt of making which is not known in Europe. 

It is very tough, strong, inalleahle, may be 
easily cast, hariirnercd, and polished ; and th ^ 
better kinds of it, when well mauufnctured, » 
are very white, and not more disposed to tar- 
nish than silver is. Three irigredients of this 
compound may be discovered by analysis; 
namely, copper, sr sic, and iron. 

TWILI(«HT, that light, whether lin the 
morning before sun-rise, or in the evening 
alter sun-set, su^osed to begin and end when 
the least stars that can be seen by the naked 
eye cease, or begin, to appear. By means of 
the atmosphere it hapfiens, that though none 
of tlie sun's direct rays csin come to us after it 
is set, yet we still enjoy its retlected light for 
some time, and night ypproaciies by degrees ; 
for after the sun is hidden from our eyes, the 
upper part of our atmosphert^remaius tor some 
lime expiisi*(l tq its rays, aitti from tiieuc^tbo 
whole is illiiminated hy reflection. 

The beginiiiiig and end of^wilight has been, ■ 
variously slated, by diAcrem observers ; biit,^ 
ill our latitude, it may be said to jjegin and 
end when the sun is^ about eighteen ,^»greea 
below the horizon : hence, when refraction is 
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dllowof] for, tlif nlmospliere mnAt be cnpable 
of retloctin;? sensible light at (lie lieignt of 
about forty miles, ' 

TYORR. See Feus. 

TYMFAN, among printers, is a double 
frame, ^belonging to (he press, covered with 
parcliinent, on which the blunk slieets are laid, 
in orJlilr to receive the impression. 

TYMPANUM, or Tvmpan, in mechanics, 
a kind of wheel placed round an axis or cylin- 
drical beam, on the top of which are two levers 
or fixed staves, for the more easy taming the 
axis, in order to raise a weight reipiired. 

'Fympanum qf a macfdne, is also used 
for a lublow wheels wherein one ox more 
people, or other animnls, walk to turn it ; such 
us tiiat of some cranes, calenders, &cc. 
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TYPR, a copy, image, or resrmb attire of 
some model. IHiis word is mucli used illnoiig 
divines, to signify a symbol, sign, or of 
Bombing to come. 

Type, ainong letter-fountlers and printers, 
the same with letter. 

TYPHA, cafs-Unl, a genus of plants of 
the class nionoecia, and order triandira r sad 
in the natural system ranging nnder the' third 
order, calamarist. Tba amentum of the male 
flower is cylindrical; the calyx is scarcely 
distinguishable; there is no corolla. The fe- 
male has a cylindrical amentum below the 
male ; the calyx is composed of villous hair ; 
there is no ^rolla, and only one sei^d fixed on 
a capillary papiis! Two species. 
TYPOGRAPHY. See Printing 



TT or V, the twentieth letter of oiir alphabet. 

9 III numerals V stands for five; and with 
a dnsh added at top, thus V, it signifies five 
thousand. In uSbreviations, amongst the Ro- 
itiiins, V. A. stood for vetersini assigyuti ; Y. B. 
viro boiio ; V. B. viri boni arbitratii ; V. B. F. 
vir bonas- fidei ; V. C. vir consularis ; V. C. C. F. 
vale, coiiiiix ebarissime, fcliciter'^ V. D. I). 
loto dedicafur; V. G. j erbi gnitiu; Vir. Vc. 
virgo vestalis; VL- videlicet; V. N. qiiinto 
iiodiinnn. 

VACATION, in law, is the whole time 
betwixt thp end of one term and tl^ beginning 
Of anolher. This word is also applied to the 
f'nie from the death of a bishop, or other spi- 
person, till the bishopric, or dignity, is 
supplied with another. 

VACCINATION. Inoculation x%ith the 
vaccine virus, lor (he purpose of securing 
against the irtfectjuii of the small-pox. 

VACCIMUM, the tvhorile-hen y, or 
hprnj, a genus of plants of tlie class urtaudria, 
and order moiiogyipa; and arranged in the 
natural system under the IStli order, bieornes. 
TJte calyx is superior; the corolla inoiiopefa- 
lousr.the filaments in.serted info the receptacle ; 
the berry quadrilorular and poKspermuiis 
3’liere arc twenty-sr wn species. 

► V’ACUI^^M, in philosophy, deiudts a KpatJ! 
t*mptv, op de\ftid, of all matter or body.- 
VADE MRCUM, or Veni MEruM, a Latin 
phrase, used in fXiglish t(^ express a thing 
that is very handy and faiHiKa^, and whieii 
one iiMally carries about with them ; chiefly 
applied to som** favourite hook. 

V.AGI VvXLIS, n geniH of^iirds of the order 
gndlee; the generic character is, bill strong, 
thick, conic-convex, compressed, the upper 
mandible covered above with a moveable, horny 
sbeafli ; nostrils snl^ill, pldc*-d before (he 
sheath; tongue above round, beneath flatten- 
ed, pointed at the tip; sface naked, pupdiotis; 
wings with an obtuse excrescence under the 
flexure ; legs strciig, four toed, naked a little 
abofe th^ knees :*^taes rough •beneath, claws 
gi'ooved. xliere i.s but a single .species. 

VAGRANTS^ are all persons tlireatening 
run away and Ti ave their wives and children 
to the pafisli. All persons unlawfully retiirn- 
ing td|^be parish or nlice whence they have 
been legally removed oy order of two justices. 


without bringing a certificate from the parish 
or place wiiereto tliey belong. All i>ersons 
who have not*'wherewith to maintain them- 
selves, live idle, and refuse to work for the 
usual wages given to other labourers in the 
l^e wotk, in the parishes or places where they 
ar^ All persons going from door to^lour, or 
placing tiiemselves in the streets, highways, or 
passages, to beg dt gather aims in the parishes 
or places where they dwell. All these shall 
be deemed idle and disorderly persons, and 
one justice may commit such ufienders (b(-4ng 
(hereof convicted before him, by his own view, 
confession, or outli of one witness,) to the 
house of correction, to hard labour, not ex- 
ceeding one month. And any person may 
apprehend and carry before a jy.stice, any sricFi 
persons going from door to door, or placing 
tlieiii.selves in the streets, bigli\\ays, or pas- 
sages, to beg alms in the parishes or place s 
where they dwell; and if they .shall resi.st, dr 
escape fiom (he p<^rson apprehending tlieiii, 
they' shall be punislied as rogue.s and vagaboiirhs. 

VALERIANA, u gemw of plants ol llie 
cla^s triandria and order moiiogynia, and in 
the iiatiirul sy-stem arranged under the 4.Stli 
order aggiegatse. There is hardly any calyx ; 
the corolla is rnonojietalous, gibbous at the 
Ifftsc, situated above the gerrneu ; theie is only 
one seed. 'riiirty*-one species. „ 

VALLISNKKIA, in botany, a genns of the 
dia'cia diundria class of plants, with a moiio- 
petalous tripartite flower; its fruit is a long, 
rylindraccoqii, and unilocular capsule, coiituiu- 
mg numerous (wwa! seeds. Two species. 

VALVE, in hydraulics, pneumatics, &c. is 
a kind of lid or cover to a tube, vessel, or’ 
orifice, contrived to open one way ; but whieh, 
the more forcibly it is pressed the other way, 
the rlnseiAit shuts tin a[M.'rtiire, like the clapiK'r 
of a ludlows. 

Valve, in anatomy, a thin membrane np- 
plied on several cavities a|;d vessels of the 
Dody, to nllbrd a passage to certain hiiiiioiirs 
going one way, and prevent their rctliix to- 
wards the place whence they came. ^ 

VAI^ in sea-language, denofes the for^^most 
division of any naval armament, or tiio part 
that usually leads the way to battle, or a<l- 
vunces first fn the order %)!' suiling. 

> ANE, ill a .riiip, ike, a thin slip of some 
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kimtUf mntter^ placed on lii^h In tlie open air, 
turiiiiK easily roiiad otf an axis or spindle, 
and \*ered aboat by the wind, to shew its dU 
re?tion or course. m 

VANES, in inathcmatical or diilosophtcal 
instruments, are sij^hts made to slide and move 
upon cross-staves, fore-staves, quadrants, &c 

VAPOUR, in meteorology, a thin humid 
maMer, wlucli, being rarefied to a certain 
degree by the action heat, ascends to a par- 
ticular height i IV the atmosphere, where it is 
suspended, until it returns in the form of dew, 
rain, snow, &c. • 

VARIABLE, in geometry and analytics, 
is n term applied by mathematicians to such 
quantities as are considered* in W variable or 
ehungeable state, either increasing or decreas- 
ing. Variable quantities are generally denoted 
by (he last letters of the alphabet, z, y, x, 6cc. ; 
while the constant ones are denoted by the 
leading letters, a, b, c, &c. S 

VARIANCE, in law, signifies any alteration 
of u thing formerly laid in a plea ; or where 
the declaration in a cause difiers from the writ, 
or from the deed upon wnich it is grounded. 

VARIATION, in geograplif and navifnition, 
is the deviatioQ of the niagiietical needle, in 
the mariner's compass, from the true north 
point, towards either the east or wett; or it 
IS an ar|;h of the horizon, intercepted between 
tlie meridian of the place of observation find 
the magnetic meridian. See Magnetism and 
Navigation. 

VAKNlSIf, a thick, viscid, shining liquor, 
titl'd by painters, gilders, and various other 
artificers, to give a gloss and lustre to their 
works ; as also to defend them from the wea- 
thes, dust, &c. 

A coat of varnish ought to possess the fol- 
lowing propertii|jS : 1. It must exclude the action 
of the airfsbecause wood and nictuls are var- 
nished to c^tTend them from decay and rust. 
2. It must resist water; for otherwise the effect 
*of the varnish could not be {KTiiianent. 3. It 
ought not to alter such colours as are intended 
to be preserved by this means. It is neces- 
sary, therefore, that a vainisli should be easily 
extended or spread over the surface, without 
leaving pores or cavities, (hat it should not 
crack or scale, and that it should resist water. 

Resins arc the only bodies that possess 
these properties, consequently they must form 
the bfp<is of every varnish.* For (his purpose, 
they must be dissolved, us minutely divided as 
possible, and combined in such a inaiiiier, that 
the imperfections of those that might be dis- 
posed to scale, may be corrected hyCMhers. 

Lac-vornishes or lacquers cynsist of dilferent 
resins in a state of sohitior/* of which tlie most 
comniofi are mastich, saiidaruch, lac, benzoin, 
copal, umber, and asphaltiim. The menstriia 
are either expressed or essential oils, ns also 
alcohol. For*a lac-variiisli of tlua first kind, 
the common painter's varnish is to be united 
by gently boiling it with some more inastich or 
colophony, andJhen diluted again with a jittle 
more oil of tnrpeiitiiie. The hitter adilifioii 
promotes both the glossy appearance and dry- 
ing of (he varnish. 

varnish Jbf (he consistence of thin turpen- 
tine is obtained for aerostatic imiL^ines, by 
tile digestion of one part of elastic ijiim, or 
caoutchouc, cut iiito^ niall pieceS| in thirty-two 
parts of rectified oil oi' tiirpeu*iuc Previously 


to Its being used, however, it mnst be passed 
through a linen cloth, in ord«r that the imdia 
Solved parts may be left behind^ 

Varnish, among medallists, signifies the 
colours antique medals have acquired in tlie 
earth. 

VAULT, in architecture, an aibhed^roof, 
so contrived that the stones which ^m it 
sustain each other. Vaults are, on many oc- 
ca^ons, to be preferred to soffits or ceilings, 
as they give a greater height and elevation, 
and are besides more firm and durable. 

VECTOR, in astronomy, a line^ supposed 
to be drawn from any planet moving round 
a cen(fe, or the focus pf an ellip^, to that 
centre or focus. p 

VEER, a sea-term variously used. Thus 
veering out a rope, denotes the letting it go 
by hand, nr letting it run of itself. It is not 
used fur letting out any running-rope, except 
the sheet. ♦ 

VHtiETABLE. A vegetable is composed 
of a root, stem, leaves, flowers, fruits, and 
seeds ; and when all these dilfereut parts are 
fully developed, the vegetable is said to be 

{ lerfect. When any are deficient, or at least 
ess obvious, the vegetable is said to be im- 
perfect. 

VEINj^among miners, is that spurt* which 
is hounded vviUi vvoiigiis, anil contains ore, 
spar, canck, clay, chirl, croil, browheii, pitcher- 
cliiit, cur, which the philosophers rail the 
mother of metals, aifd Rometimes soil of all 
colours. VVJien it bears ore, it is called u 
quick ve in; vvlieii no ore, a dead vein. 

VELVI 9 , a rich kind of stufC, all silk, 
covered on the outside with a closef-shoit, fine, 
soft shag, the oilier side being a very strong 
rlose. ti.s8ue. The nap, or shag, called also 
the velveting, of this stulT, is formed of part of 
the threads of the warp, which (he wot k man 
puts oil a long narrow-channelled ruler or nee- 
dle, which he afterwards cuts, iiy drawing u 
sharp steel tool along the chQ*unel of the netMlIu 
to the ends of the w'arp. 

^ VENEERINO, or Vaneering, a kind of 
inlaying, whereby several tin slii " ler- 
of nne woods, of diilerenl kinds, are applied 
and fastened on a ground of some coiinubn 
wood. Tlierc are two kinds of inlay ii.g: the 
one, wliieli is the most commoii and inure 
ordinary, goes no further than the making #f 
compartments of dillereut woods;* the other 
requires much more art, in representing flow- 
ers, birds, and the likj ngiires. The first 
kind i.s propip-ly fulled veneering; the latter is 
more properly called marquetry. The w ood 
used in veneering is first .sawed out into slices 
or leaves aboiitsU line in thickness; f.e. the 
twelfth i^art of uii inch. In order to saw 
them, the blocks, or planks, are placed up- 
right, ill a kind of sawing press, liiese slices 
are afterwards cut ii)lo narrow slips, aud 
fashioned divers ways, according to the design 
pro^s^d ; then the jqjnts having been exactly 
aiiu nicely adjustcil, and the pieces brought 
down to their profier thic^ess, with several 
planes for Ihejinrpose, thc§^ are clued down on 
a ground or block, with good Arong gme. 
The pieces being thus joiqlt^d and (flued, tlie. 
work, if small, is put in impress; it large, it 
is laid on a bench covered witif a board, and 
pressed down with polea or piecek ofi wood 
one end of which reaches to the ceiling of th< 
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rnom, and tlie' other bearii on the board. 
\VIien the glue 'is tlioroughly dry, it is taken 
out of the press and finished; first with little*' 
planes, then with divers scrapers, some of 
which resemble rasijs, which take ofi‘ the dents, 
&c. left by the planes. After it has been snf- 
ficiehtly scraped, tliey polish it with the skin 
of a ii<}a-dog, wax, and a brush, or polisher of 
shave-Kniss; which is the last operation. • 

VENTRILOQUISM, an art by which cer- 
tain persons can so modify their voice, as to 
make it appear to the audience to proceed 
from any distance, and in any direction. Some 
faint traces of this art are to be found in the 
writings Sbf the ancients ; and it is the Opinion 
of M. De la Chapellc, who in the year 1772 
published an ingenious work on the subject, 
that the responses of many of the oracles were 
delivered by persons thus qualified, to serve 
the purposes of delusion. As the ancient ven- 
triloquists, when exercising their art, seemed 
generally to speak from their own bellies, the 
name by which they W'ere^ designed was abiin- 
dantl]^ significant: but it is \\itli no great 
propriety that modern performers are called 
ventriloquists, and their art ventriloquism, 
since they appear more frequently to speak 
from the pockets of their neighbours, or from 
the roof or distant corners of the room, than 
from theh- own rnuiitlis or their own bellies. 

llie history of ventriloquism amirds some 
very striking instances the power which it 
exercises over the imagination. About the 
beginning of the last centurv, the famous Tom 
King, who is said to have been tl^ first man 
who gave nuhlic lectures on expe^ental {dH- 
losopliy in^this country, w-as attended by die 
whole fashionable world, for a succession of 
many nights, to hear him ** kill a calf.*’ This 
performance was done jn a separated part of 
the place of exhibition, into ^vhich the exhibitor 
retired alone : and the imagination of his po- 
lite hearers was <axed to supply tlie calf and 
three butchers, besides u dog who sometimes 
raised his voire, and was checked fur his un- 
necessary exertions. It appears, from tradi- 
tional narrati\e, that the calf was heard to be 
in, not without some eflbrts and con- 
versation on the part of the butchers, and 
noisy resistance from the calf ; that they ron- 
^uirsed on Uic qniilities of the animal, and the 
profits to be expected* from the veul ; and that, 
os they proceeded, all the imises of knife and 
steel, ol suspending tiie cri'aturc, and of Uie 
last fatal catastropfle, w ere beard in r.ipid 
succession, to the never-failftig Satisfaction of 
the alteJidants ; who, upon the rise of the cur- 
tains, saw that all those imaginary persona;;^ s 
had vanished, and Tom Kitig^ alone remained 
to share the praise. 

VENUE, in law, the neighbourhood whence 
juries are to be summoned fur trial of muses. 

VENUS, in astronomy, one of the inferior 
lanets, revolving round the snn in an orbit 
etween that of Mercury and the Earth. 

VENUS, in zoology, a genus of insects be- 
longing to the ordi.^ of vermes testacea. This 
anSmal is -a tethys ; the shell id bivalve ; the 
hinge with three teeth near each other, one 
ulaced longitudinr^ly and bent inwards. 

VEPRECULi®'!, diminutive from vepres, “a 
briar or brsmbW,” the name of the 31st order in 
Linnwi'r's Fragments of a Nntuial Method. 

VER II, in griuiiriiar, a word serving to ex- 


press what we affirm of any subject, or att^mte 
to it • 

VERDEGRIS, is an acetat of copper, Useful 
in thtliarts as a pigment. 

^ VBRDEROR, a judicial officer <.f the 
king's forests, chosen by the king’s writ in the 
full county court of the sqme shire, within the 
forest where he dwells; he is sworn to main- 
tain and keep the assizes of the foK‘st, anh to 
view, receive, and ^enrffi the attachments and 
presentments, of all manner of trespasses of 
vert and venison in the forest. 

VERDICT, the answer of ’a jury made upon 
any cause, civil or criminal, committed by the 
court to thei' exnrainatbii : and this is twofold, 
general or special. A general verdict is tliat 
which is given or brought into the court in like 
general terms to the general issue ; as guilty or 
not guilty g .nerally. A special verdict is, when 
*hey say at large tnat such a thing they find to 
^be done by the defendant, or tenant, so declar- 
ing the course of the fact, ns in their opinion it is 
proved ; and as to the law upon the fact, they 
pray the judgment of ^he court : and tin's special 
verdict, if it contain any ample declaration of 
the cause from iSie beginning to the end, is also 
called a verdict at large. 

VERDITER is a blue pigment, obtained by 
adding chalk or whiting to thff solution oi cop- 
pern in aquafortis. 

VERGE signifies the compqss of the king’s 
court, which bounds the jurisdiction of the lord 
steward of the household, and which is thought 
to have been tw'elve miles round. 

The term verge is also used for a stick or 
rod, whereby one is admitted tenant to a copy- 
hold estate, bv holding it in his hand and swear- 
ing fealty to the lord of the manor. 

VERGERS, certain officers of the coiii^ of 
king’s-bench and common-pleas', whose business 
it is to carry white wands before "he judges. 
There are also vergers of cathedrals, who carry 
a rod tipped with silver before the' bishop, 
dean, &.c. 

VERJUICE, a kind of harsh, austere vine- 
gar, made of the expressed juice of the wild 
apple, or crab. The French give this iiaiiie to 
unripe grapes, and to the sour liquor obtained 
from them. 

VERMES, in natural history, the Inst class 
of the animal kingdom, according (o the Liii- 
noian system. The animals in tliis class are not 
merely those commonly known by the name of 
worms, but likewise those which have the ge- 
neral character ot being “slow in motion, of a 
soft snbsbmce, extremely tenacious of life, ca- 
pable of *p:t)during such parts ot their body 
as may have bi^t p taken away or destroyed, 
and inhabiting' moist places.*’ There are li\e 
orders In this class, viz. the 

Infusoria Testacea 

Inlesiina Z^ophyta 

Mnltiisca. 

VERMICELLI, a composition of flour, 
cheese, yolks of eggs, sugar, and saflron. reduced 
to a paste, and formed into lo.^g slender pieces, 
like worms, hy forcing it with a piston tlirough 
a number of little holes. 

VERNIER SCALE, a scaje exceller'ly 
adapted ft>r the graduation of mathcma(icf'«i in- 
struments, thus called from its inventor Peter 
Vernier, a pe^rson of distinction in the Franchc 
Gomptf . Vernier’s method is derived from the 
following princiule If two equal right lines. 
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or circular arcs, A, B, are so diviilcJ, that the 
iiiimbcT of equal divisions in B is one less than 
Hie number of equal divisions of A, then \yiH the 
excess of one.division of B above ^ne dJlj|ision 
of A, be componnded of the ratios of oiie of A 
to A, and of one of B to B. 

VERSE. SeePoVTRY. 


arch. 

VERTICAL circle, in astronomy, a preat 
circle of the sphere passing through ^e xenith 
iiid nadir, and cutting tj^e horizon at right an- 
gles : it is otherwise called nzhuutH^ 

VESPA, tmsm, a genus of insentf of the order 
hymenoptera. The generic character is, month 
with jaws, without proboscis; upper winn 
pleated; sting concealed ; eyes lunated; body 
smooth. 

1'he genus vespa is of great extent, 140 spe- 
ries ; and is remarkable, like that of apis or 
nee, for the singular dexterity with which it 
constructs its habitation, which in many species 
is of considerable *81x6. The coJnmon wasp, or 
\c,spa vulgaris, is kno^n to every one. The nest 
<»f this species is a highly curious structure, and 
is ])repared beuer^h the surface of softie dr^ 
l)ank, or other convenient situation. Its shape 
is that of an upright oval, often measuring ten 
or twelve inches at least in diameter : it consists 
tof several horizontal stages or stories of hexa- 
gonal cells, the interstices of each story beinx 
ronheeted at intervals by upright pillars ; and 
the exterior surface of the nest consists of a 
great many layers or pieces, disposed over each 
other ill such a manner as best to secure the 
interior cavity from the eflccts of cold and 
moisture ; the wh<;le nest, comprising both walls 
and cells, is composed of a substance \ery 
much reseml^ing the coarser kinds of whitish- 
Iq'own paper, and consists of the fibres of various 
dry vegetable substances, agglutinated by a te- 
ij.irious fluid discharged from the mouths of the 
hisects during their operations. The female 
trasps deposit their eggs in the cells, one in 
Mch cell appropriated Tor that purpose; from 
these are hatched the larvee or maggots, which 
bear a near reseinblanre to those of bees ; they 
are fed hy the labouring wasps with a coarse 
kind of honey, and when arrived at their full 
size, close up their respective cells with a fine 
tissue of silken filaments, and, after a certain 
Iicriod, emerge in their complete or perfect 
form. The male insert, like the male bee, is 
<h'stitnte of a sting. The society v jfVvurm of 
the common wasp, consists vast number of 
jMiitral or labouring insects, a much smaller 
'number of males, and still fewer females. They 
do not, like bees, prepare and lay up a store 
of honey for winter use ; but the few which sur- 
vive the season of .their birth, remain torpid 
during the colder months. Wasps in general 
are both carnivorous and frngivorous. 

VESPERTILIQ, bat, a genus of mammalia, 
of the order primates, generic character 

is, teeth erect, sharp-pointeu, approximated; 
hand^ palmated^ with a membrane surrounding 
the Dod^ and giving the animal the pqwer of 
fliglit. Bats fly only by night, in quest of tlieir 
food, consisting of gnats and moth^ and when 
deprived of their eyes,' appear to feel no want 
of themj having a supplemental power of per- 


ception, by which they avoid ohfects in the way 
with nearly as moch precisionifAin their perfect 
state. Tn cold climates they pass the winter in 
torpor, assembling in holes and in cavenia. in 
which they are occasionally seen adhering in 
great nnmbers to the walls, and sometimel«iM- 
pended by their hind legs. The bones ^ the 


enabled to unfold optionally, for flight, or to 
witlidraw into a very small compass, when they 
wish to impose. The general division is into 
those wjiiHi huve tails, and those wirxh have 
none. There are twcniy-fne stpeies. The 
common bat is well known, the most remarka- 
ble of the species is the vespertilio vumpyrus, or 
vanipyre bat. 

This remarkable animal is an inliabitant of 
'ilndia and South America, is about twelve inches 
long, a^d the extent of its wings is four feet, 
and in some extraordinary instances, it is said, 
six. Its tongue is pointed, and terminated by 
sharp prickles. It is reported to suck the blood , 
of cattle, by insertin^the point of its tongue 
into one of their veiim during sleep, so as to ’ 
excite little or no pain. This is said to he done 
by them v^th respect to men also. Vtnions 
writers, of general respectability, concur in 
these staterftents, and have obseried, that in 
some parts of Sonlh America, and in India, it is 
on tliis account highly nangeroustu sleep in (lie 
open air, or in apartments with open window .s. 
Inis property of sucking the blood of liiiinan 
beipgs has long been aflirmed of the bats of Eu- 
rope; but though assertions of this 'fiat ure me 
incapable of being contradicted, tliere does not 
appear to be any detail of well autlienlicated 
facts in their support The two last species 
have no tail. 

VESTIBULE, in architecture, a kind of en- 
trance into a large building ; bring a place be- 
fore (he hall, or at the bottom of the staircase 

VESTRY, a place adjoining to a church 
wl\ere ilie vestments of tb.e minister are kept ; 
also a meeting at such place where the* minister, 
churchwarden, and )>rincipal men of most paj 
rishes, at this day^ make a parish vestry. 

VESUVfAN, a mineral found in la\R, Espe- 
cially at Vesuvius, and formerly confoniided^ 
with hyacinth. Its colour is brown or gi ecDisji."' 
It is found in masses, but usually crysmiized in 
rec tangiilar i iglit-sided pristur Ttie primitive 
form of its crystal is the ciibe. The specific 
gravity is fiom 3. «^0. to S. 4. 

VETERI>i»AUV AR'IV or FARRiEKy, ac- 
cording to the. niodeni acceptation of the term, 
comprehends tlie riiedical treatment of the horse. 
The lirst object that comes under notice is the 
mechanical operation of shoeing. 

Shoeing ofnorseH. — ^I'he, shoes should be made 
three times us thick at tl.t? toe as at the heels, 
so that by this means the frog may come down 
to the ground. The uojls are alt placed for- 
ward, tour on each side, but not approaching 
too near tlie heels. They ^iild be counter 
sunk in conicab or wedge-snaped holes. Fcrr 
horses which go in shafts, or ore used in hunt- 
ing, it i|[ usual to make shoes vjith only one heel, 
which ishould be outward. The .bone’s heel 
must be rather lowered on that side,, and the 
inner heel of the shoe somewhat thickenej ko as 
to balance and bear equally. The best breadth 
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for tbf riioe of a mediam-oized horse it said tq of thread, rass over the head and point ^f (lie * 
be one inch at the toe, and tliree quarters at the pin. in an alternate (i. e. a figure of 8) direction, 
heel; the weight about eighteen or twenif and .wake fast. ^ 

ounces. In order to fit the shoe without causing Breakittfj^down, proceeds from a rupture of 
the ^crse to stand too much on his heels, the the suspensory ligaments. The* fetlock nearly 
under part of the crust, or wall of tlie hoof, is touches the ground, but the foot can be ber.t 
pare^way to receive the excess of thickness when raised. Few cures are made, tl engh 
in front ; for the hotlom of the shoe ought to be much palliation may be efifected^by redocing • 

f ierfectly flat, without any stuhs or calkings in the inflammation. * 
root Faring away the heels is a most destruc- Btohn uind^ is supposed to proceed from a 
live practice, except in case of absolute excres- rupture of the cells in tlie lungs. The folloiring 
cence in those parts ; nor should the bars, (or are among the most frequent causes, viz. 

1 ,1 e 1 i. • -Pl I 




the frog, oripentral projection, ever be dbt more 
than is abrolutety proper for the purpose of 
keeping them in a clean and healthy state. A 
niod open heel is the indication of a powerful 
foot ; hence the sides of slices ongiit not to be 
mneh contracted. When the heels are tender,^) 
what is called a bar-shoe ought to be wplied. 
On the frog the horse chiefly depends for a 
spring; or resistance, at the bottom of his foot 
If this part does not touch tlie ground, tlie whole 
^motion will be derived from the up^r parts of 
Hthe limbs and a very iin#sy gait will inevitably 
follo^k This points out the necessity for leav- 
ing it lolly at liberty to come in contort with the 
ground. 

Teeth and age of horses, — ^Thc hiuse has 24 
grinders, four tushes or single teeth, and twelve 
fi'ont teeth oi^atherers.*' Mares in general have 
no tushes, llie black mark or cavities denot- 
ing the age are to be found in the corner front 
teeth, adjoining tlie tushes. At four years and 
a half oldi the murk teeth are just visible above 
the gum, and the cavity is very conspicuous. At 
five, the remaining colt’S'teetlwire shed, and the 
tushes appear. At six, the tushes are up, and 
appear white, small, and sharp ; near wiiich is 
observable a small circle of yonng growing 
flesh. The Jiorse’s mouth is then complete, the 
corner teeth beifljg filled up. At eight the black 
marks disappear. 

. DISEASES. « 

Horses are subject to various diseases.- Anar- 
ojrca, or dropsy of the skin, generally called the 
toaisr^ farcy, is known by pits remaining after 
the skin lias been pressed by the finger. The riire 
«'s effected by stimulant applications and by di’i 
reties ; smart friction ana gentle exercise au t 
tiourishing food are highly serviceable. When 
only the lower ekti^mities are diseased, rollers 
dint in spirits or in oil of tui^entine. will gene- 
rally remove the complaint. ' , 

In ilsetfes, or dropsy of the belly, every 
means should be used for strengthening and 
accelerating the secretion in general. Drastic 
purges, diuretics, sweating, and, in some cases, 
mercury, seldom fail to render important ser- 
vice- ^ 

Bleedhng should be performed with a lancet 
of a suitable size ; the fleam being vei^ uncer- 
tain and dangerous. Tile jugular vein is usually 
opened. A pieceof thin cord should be passed 
rpimd'the horse’s wck a little above the withers, 
and the ptrt be wetted, so as tfl shew the \cin. 

. The quantity tnui^. depend on the case ; but one 
i or twoooarts forwriodical bleeding are«nough 
to he nrawfi from a full-sized horse in good 
coildiftion*. When the bleeding is to be stopped, 
sfackefi the line, and |»S9 a pin through the lips 
( of the oriflee ; then^ with a few hairs, or a piece 


drinking frrely ;rgirtii^ too tight; being sud- 
denly put into not stables after standing out in a 
cold air, Slc. &c. The food should be compact 
and nutritious, such as corn and old hay. Car- 
rots are eicellent in this case, ns are parsnips 
land beet roots. The exercise ought to be regu- 
lar; but never beyond a walking pace. 

Canker, le a sharp humour, called the thrush, 
which in some instances, attacks the sole of the* 
foot, rising like a fungous excrescence, covering 
the diseased [mrt Cut away Irecly from the 
horny sole, ana dress ihcisurface with tow dip- 
ped in a solution of lunar caustic. 

Catqxrh, otlen cuiled tnof foundering, i* 
usually the effect of cold. If Aute fever attends 
it/ the CTentest service will be rendered by 
warm diluting drinks, or by mild purges, aided 
by bleeding. The stable ought not to be kept 
too hot, as it would render the horse tende ' 
in his lungs. Encourage the running nt^he 
nose. 

Corns, consist of extra vasated blood or lymph, 
collected between the crust or wall of the hoof 
and the bars. Cut away as far as the extVava- 
sntioD, and apply a pledget of lint, dipped in 
tincture of myrrh, or iu balsalh of Peru : then 
turn the horse out to^grass without .sboe.s, or let 
a chambered shoe be put on, S(7 us to avoid 
pressing tlie part, 

Cough, The following has proved servicea- 
ble in chronic cough : Tar eight pounds, lime 
welve pounds, water six gallons, mixed. Give 
a quart every morning. 

Cracks in the heels proceed from a gross ha- 
bit, filth, or washing the legs without rubbing 
llieni Ary, Wash with strung simp suds, lower 
the fooa, give mild purges, or diuretics, and if 
the habit be full, bleed iireely. 

Diabetes, or a profuse discharge of flrine, is 
generally incurable. It is often brought on by 
violent diuretics. Bad food is also a frequent 
cause. Opium, bark, and other tonics, will give 
relief. ^ 

Diaarrhaa ih sometimes critical: in which 
instance it slionld not be checked, but treated« 
with copious diluents: when induced by hard 
labour, with bad stabling, or had food^ it is to 
be treated with great caiitiotf; lest ih should 
degenerate into dysentery inject the anodyne 
clyster, and give twice daily, opium two 
diachnis, ipecacnannha three drachms, prepared 
chalk four ounces, tliiu starcK^ a pint. If it does 
not answer the intention witiiin four days, give 
alum whey, and encourage sweat by means of 
good clothing. Litter well, and allow a lobde- 
rate cunrent of air if the stable 6e hot * 

Dysentery, commonly called moUengreastl is 
-a most da^rous complaint. The animal is 
usually afflicted with tenesmus, and voids a 
great quantity of sliroy^, ronens. The safest 
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pnili;e;iD the firnt sfago, is aliont nqnnrt of cas- at tlie toea rarely fails of giving great relief 
tor uiU If that Hoes not remove the fasces, apdeavoar to prevent the collection of uiatten 
give dilomel four drachms, gum arable two Purge well, and keep uie feet Cool by the ire 
drachms, with honpy enough to form a bolus, quent application of salt and water, or 2ogar ^ 
ample clysters of gruel, linseed, Vater, &r. lead in water, or sal-ammoniac and vinegar, 
should be^ frequently injected. In obstinate Parc away the crust, so as to liberate tl^t^t 
cases administer the following : take ten poppv- from its nsual constriction. When recovering, 
hea(h|, boil them in six qnarts of water till only tiim the animal ont into a rich soft padddtk,- if 
a galTon be left, and starch enough to soften the season permits ; or into a soft straw yard, 
into a thin mucilage, thnAv np three or four times Allow no corn, unless when the horse is ex- 
daij]^ Internally the following may answer: tremely weak; and tlwn scalded malt, &ic 
Opium two drachm^, ipecacuanha four drachms, will answer best 

nnz vomica, in powder, one drachm, port wine Qrease, If it proceed from redundanry, 
one quart. Mix and ropeat morning and oven- bleed, purae, and use gentle exerci^, ^ith 
ing. liCt tlie horse W well clo&ed, SO as moderam friction. When from wMkness, or 
to keep his skin moist; the stoble should over-labour allow rest and noiirialung food, 
not be hot. If the Hung smells ooensively the giving good standing, and preserving perfect 
stable must be fuiuigatea and kept extremely cleaqjiness. 

clean. ^ Gripes, have remissions of pain, which His- 

Farcy is easily removed when it consists of *4'ngaish them from inflammation in the bowels, 
merely a superficial inflammation, by burning as doe§ the disposition to roll on the back, 
the bud or swelliill^ with a hot iron, or bv caus- llake well, thspw up clysters as warm as can 
tic ; blit wlien the blood is fnfected, (wnjeh is be borne, and in large quantities. If the pain 
known by the buds being ulcerated and a dis- be very acute and obstinate, bleed copiously, ^ 
charge at the nose,] a scruple of <^rrosivc siibli- and give a lump of opium, about the size of a ^ 
mate, levigated, mixed with butter, or in gruel, large hazel-nut. But this must be done before 
roust be gn en in two doses, i. e. night and morn- any symptoms of inflammation appear. Foment 
ing. If the sublimate should prove too pon erlnl, the bowels 'H’itli hot v\ ater b 5 pmeans of bluMkets. 
substitute a drachn? of calomel, night and morn ^ (live a draught of castor-oil, one pint^ oil of 
ing. C!r«en food is ppcnlierly seriiceabU. ])rppcrmint,»one drachm; mix them with the 
Destroy the clothing after a cure, or the disease solksof two eggs, and add a pint of water, 
will be regenerated. ^ If the bowels have not tern well opened, give 

Fever. If the common inflammatory symp- ^nlomel, half an ounce ; gumgamhoge, one 
nma^arc indicated by the pulse, (he eyes, and drichni ; Castile soap, liulfnn ounce; made into 
,fl)e general action of the horse, bleeding, eme- bolus, with honey, and given at night; keep- 
tics, and glyster, are necessary. A\nid what- iiigonwariii clothing, and cautiouslyavoiding 
e\er is heating ; let the animal be kept in a cold a di aught of wind. 

stable/ and clothed moderately. I^t him have Hepaiil'n. may he known by a yellowness of 
plenty of warm drink ol'a dilinmt kind. When the eyes and mouth, attended with considerable 
a fever is symptofllktic, the caqse mast first he fetcr. Bleed i'leely, and blister the sides, ap 
removed ; in the meanwhile soothing palliating plying numerous rowels imdernerdh. Bake 
treatment shotfld be resorted to. When the and clyster ; then purge well, by gn ing the fol 
fewer is of a malignant species, and the horse is lowing bolus night and morning^ till it operates 
in a robust state, bleed copiously : but if ema- fieelv. Ciiloinel, halt a drachm; aloes, one 
ciated, or of a weak frame, avoid that evacua- drachm and a half; Castile soap, twodiaclnns; 
tion. Wash the body with warm \inegdr, in niix*with honey. 

which aioinatic herbs have been boiled : renin\e Inflammation, in whatever part is generally 
the dang instantly, and change (he bedding the index to blood-letting. But local inflanima * 
twice or thrice within the day. Burn nitre tions which Seem to be crificak and piishlbr- 
cseiy half hour, so as to occasion a thick smoke, ..'ard to suppuration, slionld rather be rocoii- 
and let a piece of touchpaprr be always smother- laged than resolved ; unless tlicy settle upon 

ing in a corner of the stable, »whicli ought t some part emlangeriiig the life. When the 

he very 'cool. Keen the body opeji with hrnm is inflamed, the lancet prist he freely 
antiseptic pniges, and iist little ciofhing. Bn- used, as iimst the hlisterigg ointment and 
courage every sore which may appear, and purges. The q^a^ust, when in a state ot 
open rowels. This complaint being highly irritation he keyit cool, and the habit low^^red. 
infectious, no other horses or liorifed cattle, Mdd solutions of white lifiiol, added to a few 
should be allowed to stand aitfiin the same drops of extract ol osatiiin, sliould be applied, 
oyea. ♦ in the form of poulfice, cold and frcqiieiiily^ 

Fistulous withers, w very troublesome com- When the stoniac h is intl lined, bleed, and 

plaints. Great cleanliness is necessary; and clyster with sot t coOling liquors. In inflamed 
the part piould btf laid hpen, if the litnatiou bladder a\oid diuretic.s; ^Iminibfer clysters, 
may admit: or, atall events, thata seton should and give mucitaginoiis, soothing drinks. When 
be passed through the bottom of the sore, the iranpys are in(lamed, 9 (he aDimai ought to 
whence the matter might be discharged. Keep be kept very low, afttr ample evacuations, 
the body open, and* let the diet be soft and both by bleeding and geptle popi •/. 
cooling ; allow free ventilation, and approach Lampas, is a swelling of ttit*T>:.i') in the roof^ 
the animal gently. of the mouth, cliiellv in young hoist - Rub the 

Fotkt^r, is an«aflec(ion of the feet. When part with alum uucl honey ; if tkey do not sub- 
all the feet are affected (he horse lies tfown, side, you may srarify the pan very slightly 
nd iA unwilling, and perhaps unable to rise, with a sharp instrument guarded witli t^W, &c. 
The complaint requires tery copious*bleeding, near its point, so that yon cannot, in jptlse 
and ease and test. The shoes ought to he taken of accident, do injury by making too deep a 
off, and very soft litter Jie allowed. ^Bleeding wound. I 
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XeMor^, is tccsrioned by too mat bdet^« iofteii the diin ; and if the fliei are irtffibel- 
mination of blood tow|rda the nead« ^ Biee4 eome, mix a very amall quantity of tobaA/O ia 
freely, gnless when the debility ig great { open thtjjpr^, . ' * 

body oy active pKirgea, 


bility i$ greati open the 
die body by active rake; and diyster. Warbler, from nnder the aaddle. in conae- 

nnd endeavour tO excite perapiration. Give Ouenoe of ‘tnequal pressure. Perfect r^t is 
nitre*' three drachms; resin;, three drachms; the best remedy; but a solntiou of sugar of 
i reaiDof tartar,, three ‘dracbnis; all dnely lead in vinegar will greatly promote dispersion, 
fiowdered, and mixed with honey into a bdus : If .they become firm, blister them, or fully 
repeat every morning, until, the discharge of ^xtirimto py the knife. $> ‘ * 

urine is abundant. *' ^ Wind-galh must be A?rooved by firm pres 

Mange, commonly arises from filth, or from sore on a bolster that immediately sits Upon 


ttie body by active rake; and clyster, 

nnd endeavour to excite perspiration. Give 
nitre*' three drachms; resiO;, three drachms; 


poorness of condition, and is extremely iiifec- the swelling ; when subdued, the part should 
fioHs. Wash well with soOp-socIs, and a|^3r be fired, to prevent recuri^nce of the corn- 
common brimstone, levmted. eight ^itces ; plaint. The sweating blister, made by steep- 
of almn ai^t white vitriol, each five dflicbms ; ing Spaoislufliesbin vlbegar, often has a good 
hone turpentine, three ounces; lard, half a eflect. 

pound ; rnixmud rub frequently. . Worms, When a horse rubs his tail, and 


pound ; rnixmnd rub fiequently. ^ ^ . Worms, When a horse rubs his tail, and 

Pole evil, arises chiefly from the frictipn of a yellow matter appears at times about the nniis, 
the collar at the back of the cars, or other such worms msy be suspected. Common salt is one 
cause : it often forms a tumour, which must b%«*of the most powerfni remedies ; hut subjects the 
brought forward, unlestf by blistering, |lrc. the horse to considerable inquietude. The root of 
rtoid -can be removed. Take care to open below the male fem. levigated, and given fresh, is 
the abscess, else there will be danger of si- highly extolled, as is soot also. Strong doses 
I liases. ' ^ of calomel and gamboge will be found the most 

Stag>eml, or locked jaw, is often caused by efficient, provided they be persevered in so as 
sudden chaws from heat to cold. The core to scour for a number o£ days ; but this must 
will chiefly depend on opium, the warm bath, greatly depend on the condition and coiistitu . 
and fither antisplhmodics. Sonf&times the tion outhe horse. 


and fither antispdhmodics. Sonf&times the tion 


sudden application ' bf cold water iu great * Vll: 
qnpntities has been serviceable. * ckiror 

daggers, or phrenay. is a variety of lethargy ; which, 


• VIBRATION, in mechetbics, a regular re - 
clororal motion of a body, as a pendulum, &c. 
which, being freely suspended, swings or 


or is a variety of lethargy; which, being freely suspended, swings or 

inly tw the pressure on the brain is extreme, oscillates, first tliis way, tlien that, 
ana the animal rendered ootrageous. To etfect VICAR, one who supplies the place oP 
a cure, bleed copiobsly, from three to four another. The priest of every parish is called 
quarte every right hours, until the symptoms rector, unless the proedial tithes are affpro- 
abate. ^ ffiiKer head and neck with Spanish printed, and then he is styled vicar ; and when * 
files mixed in spirits of turpentine : rake well, rectories are appropriated, vicars are to sup- 
and administer a strong clyster. Ivet the stables ply the rector's place. 

be very cool, and sprinkled with hot vinegar. VICARAGE. For the most part vicarages 
Give a Dolos composed of calomel two dr 


be very cool, and sprinkled with hot vinegar. VICARAGE. For the most part vicarages 
Give abolos composed of calomel two drachms ; were endowed upon appropriations ; but .soiiie- 
aloes six drachms, Castile soap two drachms, times vicarages have been endowed wilhoiit 
mixed with hc^pey. Allow very little drink, any appropriation of the parsonage ; and there 
In desperate cases sling the horse, and throw are several churches where the (itlies gre 
cold water over his head and neck. wholly impropriated, and no vicarage endowed ; 

Strangles. This disease nsually begins with and there the impropriators arc bound (o 
a fever, a cough, a running at the nose, arid a maintain curates to perform divine service, &i:. 
^swelling at the sub-maxilla]^ glands. Repel, if VICE, in smithery, and other arts eni- 
possible, by copious bleediugH, opening the ployed in metal, is a machine or instrument, 
body, exciting perspiration, and by gentle serving to bold fast any thing they are at 
^ diaretics. Give,^ night and morning, nitre six work upon, whether it is to be filed, bent, 
^ drachms, trenni of tartar six drachms, emetic rivetted, &c. 

tartar a' drachm and a half, warm groel one Vice, hand, vi a small kind of vice srrv Ing 
quart • to hold the lesser works, that require often 


Swelled legs. Oentle exercise and friction laming about. 


will be found the safestVan^ most effectual Vice, is also a machine used by the glaziers 
remedy. • to turn or draw lead into flat rods, with 

Thrush or rttnnisg-thrush, is a discharg ' grooves ofi each side to receive the edges of 
from the sensible frog. The running ought to the glass. 

be dried, taking care to bring the frog into VICINAGE. Ofitemon of vicinage is, 
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action, by lowering the heels ........ ......r-, — 

bearing upon it by means 'of a bnneh of tow. lie contiguous, have niraally inter-cominoned 
I! sc as warm as ittian be borne, a wash com- with oqp another, thd beaste of the one stray- 
posed of tar two ounces, and six drachms of ing mutually into ihe other's fields without any 
oil of vitriol. Gentfo purges and mild diiAtics molestation from either. 

• will greatly aid towards a cure. VILLAIN, or Villein, in our ancient cus- 

Ukers i^qaice soft dressings, and their toms, denotes a man of sAvile and base con- 

• edjges ahonld be*kept low, ipid free from cal- ditioo, via. a bondman 6r servant ; and there 
Ions matter. Dress often, and in case of a were anciently two sorts of bonflmen or vii- 
sinua be carefri to have the vent downvrards, lains in England : the one termed a viltein in 
so that the dil^afge may be free. If fungous grosa| who was immediately boond to <he per- 
flesh arise, or ihe edges become lia'rd, touch sod of his lord and his heirs ; the other n vil- 
vrifii bine vitriol, or with Innar caustic, and lain rensdant to a mpnor, he being bound to ' 
alteratives must be given. When the wound his lord as a member belonging and annexed 
cientrh^as, applp a Tittle lard very gently to to the mfRsor whereof the lord was .owner. 


into VICINAGE. Otnmon of vicinage iji, 
and where the inhabitants of Jiwo townships, which 
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VINE. See Vms^ 

VIhEOAR is a liqnid of a reddish or yeU 
lowisp colour, a pleasant sour taste, a^an 
njrreeable odour. , Its specifio jfravity wiries 
frong|.0135 to 1.0^1, nna it dideft also in its 
other properties according^ to the liquid from 
which it has been procured. It is verysiih- 
ject^o decomposition : but Scheele discovered 
that if it is* made to boil for a few moments, 
it 11^ be kept afterwards for a lone time with- 
ouiVteratioii. ^ Besides acetic acid and water, 
vinegar contains , several other ingredients, 
such as mucilage, tartar, a colouring matter, 
and often also two qr more vegetable acids. 
When distilled at a tenAerature ndl exceeding 
thnt of boiling water, til! about t^o thirds of it 
have passed over, all these impurities ere left 
behind, and the product is pure acid dilated 
witli wabT. • 

VINEYARD, a plantation of vines. _ ^ * 

VIOL, a stringed instrument resembling in 
shape and tone the violin, of which it was 
origin; that impressive and commanding in- 
strument being little mofo than an improve- 
ment of the old viol. • 

VIOIiA, a tenor violin. This instrument is 
similar in its tone and formation to the violin, 
hilt its dimensions are somewhat greater, and 
its compass a filth lower in the great seal! 
of sonnrhi. • 

Viol 4, a genus of plants of the class synge- 
nesia, order monogynia ; in the natural system 
‘arranged under the 29th order, campanaresp. 
Thf^ calyx is petilapliyllous ; the corolla tive- 
uotalied, irregiihir with a nectarinm behind, 
fiorn-shaped : the Capsule is above the germen, 
tliree-\alvpd, nifiiiolocular, species. 

VltlLIN, or Fiddle, a well known stringed 
instrument <»f brilliant tone and acfi\e execu- 
tion. Tlie four Vfrings of which it consists, are 
tuned ill fifths Irom em h other. The pitch of 
the lo\M sj stilug IS (j, iindei the second ledger 
Irhe in* the treble stave; consequently that of 
the next is D, under the fiist line of the stave; 
<hf pitdiol the next above that A on the se 
t nnd S|>f ce ; and that ot Uie upper stiing, E on 
the liMiith sp,n*e. 

Vl()LON(M^LLO, a bass viol, containing 
fi'iir sti ings, the lowi st of whh h is turned to 
diiilile C. The strings aie in fifths, ennse- 
(|u>'ntl> (he pitch of that next (he gta\est is 
(!! gaiMiit ; that of the next, Ih on the (hiid lino 
in (he bass ; and that of the upper s(ring, A on 
111 * fifth line. 

VIPER. See Serpentfs. 

VlRtlO, in astronomy, one of the signs or 
constellations of the zodiac, aiyi uie sixth ac- 
Lording to order. • 

• YITTS, a genus of the class pentandria, and 
order monogynia ; and in thenatuial system ar- 
ranged under the 46th order, pectoracs. The 
petals cohere at die lop* and are witlitred ; tne 
fruit is a berry with five seeds. There aie 
12 species ; the most important of which is tlie 
vinitem, or common vine, which has naked, 
lobed, biniiated lelVes. There are a great many 
varieties ; l^iit a recital of their names would be 
tiresome without being useful. All the sorts 
are j^pagated ^either from layers or cuttings ; 
thettd'iner of which methods is greatly prac- 
tised in England, but the latter is much pre- 
ferable. • * 

VITRIOL, martial or sulphat qf iron. In 
commerce it is usiiplly denomiiAted green 


vitriol or copperas. It is not (prepared by dia>^ 
solving iron in sulphnric acid, oqt by moistenuBy 
the pyrites which are found vgitive in abnod^ 
auce, and exposing them to the openffir.^They 
are slowly covered with a crukt of sjMiat of 
iron, which is dissolved in water, aocfi%Rer- 
wards obtained in c^stals by evaporation. 
Sometimes the salt u foond reaov-fifhned, 
either in a state of solution in water, cr mixed 
with decayed pyrites. In some caues it is 
found necessary to roast the p]rrites bclore they 
can be made to andei]|p> spontaneous decom- 
position. Sulphat ,of iron has a fine green 
colour. Its crystals are transparent rbvnboidal 
prisms,* the faces of which are ibombs with 
smgles of 79 deg. 60 min. and 100 a^. 10 min. 
inmined to each other at angles of 96 deg. 37 
min. and 81 deg. 23 min. It has a very strong 
styptic taste, and always reddens vegetable 
»^lnc8. Its specific gravity is 1.8399. It is 
rolubl^in about two parts of cold water, and 
in fills of its weight of boiling water. Itis inr 
soluble in alcohol. 

VITUS'S DANCE. See Medicine. 

VIVERRA, a genus of quadrupeds of the 
order of ferae. The generic character is, cut- 
ting-teelh six, sharpish: canine teeth longer: 
tongue income smootn, in others acaleatea 
bacKward ; body of a lengthened forn^. This 
genus comprehends all the animals of the 
weasel kind, which seem to be somewhat 
unnecessarily separatefl by Linneeiis into two 
distinct genera, under tlie titles viverra and 
mustela ; in which latter genus the otters are 
also included. There are forty-five s)>ecies, of 
which the following arc principalljfdeserving 
of notice. 

Viverra, tWmeumon, or the ichneumon, of 
which there are two varieties, the Indian and 
tlie Egyptian. The Egyptian ichneumon is 
nearly three feet and a half in full length, and 
ol a pale reddish grey colour. It boars a mortal 
enmity to rats, and snakes, an8 other oiTensivo 
animals, with which Egypt is infested, and is 
domesticated (requently in that country for the 
salle of its services on this account. 

Viverra, striaA, is a native of Mexico, and 
discriminated by fi\e longitudinal stripes oT 
white on its hack of chocolate colour. AVhen 
irritated by fear or anger it emits a vapour ex- 
tremely fetid, ill coiiiparison with which ever^ 
other odour, geiK rally deemed repnlsive ana 
disgusting, is pronounced to bq the most exqui- 
site pertiime. • 

Viverra, cwetjflr, or the civet, is a native ot 
the warm territories of Asia and Africy, and 
above tv\o feet long, exclusivelv of the tail, 
ft suhsibts on smaller qaadrupeJs and birds. 
This animal is distinguished for its perfume, 
for which it was well known to the ancients, 
who considered it as one of tfie most powerful 
stimuli, and for which itris kept in a state of 
confinement in Holland at the present dhy, as 
w'ell as in the East. Thy drag prodoced by the 
civets is formed^ in a glandular receptacle, 
and is taken from it by its keqpersfeverBl .times 
in the course of p week ; the^uandty^enerallg 
procured from each civet at a time bragr about 
a drachm, but varying with state of the 
animal's health, and the nomvhina quality of * 
its food. , 

VAVBRA,yttror, or the feraet, resemblra the 
pole-cat both in form and’ manners, it is a 
native of Africa, whence i|k is stated to have < 
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4Kieeii nn^orted into Spain for tiie dfHtnu'tion of 
tlie rabbits, whiAi had multiplied in that coun* 
^ try to the most imiirioos excess, ft was ihenty 
io(Toddcedl<ioto other European countries, but is 
ili^ adapted to endure the rin^ours of a northern 
wint^l, bein^ particularly susceptible of cold. 

VrfmLVLKt vulgaris fW the common weasel, is 
about Viine inches lon^, including the tail, is 
elegant in its appearauce, and light in its move- 
ments, blit unpleasant by tKe i^nr which ac- 
companies it. it dwells under the roots of trees, 
and subsists on field mice, small birds, and 
even young rabbits. ' It is also particularly 
fond of eggs, it is oAen iatal to the hare itself, 
which appeiws to entertain for tlie weSsel ex> 
trorne terru^ and to lie overwhelmed at the 
sight of it into u complete incapacity fur re- 
sistance. It is a more formidable enemy to ruts 
and mice than c\en the cat itself, us it*hn.s 
grt^nier facility for pursuing them to their re - 
treats, and on this account it is inncli valued ^ 
uiid encouraged by the farmer. Its bite is said 
to he almost certainly, though not always im- 
mediately fatal. 

* VIVIPAROUS, in natural history, an 
epithet applied to such animals as bring forth 
their young ah\e and perfect, in contradistinc- 
tion t(»*.them that lay eggs, which s.rc called 
oviparous animals. 

ULIjAGE, in ^^auging, is so nnuh of a 
cash, or otlier vessel, as it wants of being full. 
See Gauging. • 

ULMUS, a genus of plants of the class 
pentandria, anil order digynia, and in the 
natural system arranged under the 53d order, 
scabridic. \ There art' six species, two of which 
are natives of Britain, vi.^. the camjjestris, com- 
mon eirn, and the iiiontuna, or wych elm. All 
the sorts of elm may be either propagated by 
layers or suckers taken from the roots of the 
old trees, tlie latter of which is generally prac- 
tised by tlie ^nursery gardeners. The elm de- 
lights ID a stiiT, strong soil. It is observable, 
however, that here it grows comparatively 
slow. lu light land, especially if it is rich, its 
growth is very rapid; but its wood is light, 
porous, and of little value, e^ipared with that 
vyhich grows upon strong land, which is of a 
closei', stronger texture, and at the heart will 
have the colour, and almost the heaviness and 
the hardness, of iron. On such soils the eim 
becomes profitable, and is one of the trees 
which onglit, in or' t'en nee to all others, to en 
gage the planter's c^teiition. 

ULVA, It genus of plantsmflhe class crypto- 
gamia,^nr1 order of algae. Jne l(uctiticatioD is 
inclosed in a diaphanous membrane. There 
are 26 species of British pl^ts. They are all 
sessile, and without roots and grow in ditches^ 
and on stones along the sea-coast. 

UMBELLIFEROUS PLANTS, are such 
as have their tops br^pched and spread ont like 
xn nmbrella, on each little aulMlivision of which 
there is groM'ing a small flower ; such are fennel, 
dilLVc. ^ 

U vlBER, sr ^BHE, umbria, among paint- 
er, Mcc. a kind dry dusky-coloured earth, 

whit !'), dXnted with water, serves to^ make a 
dark -brown colw, usually called with us a 
* hair colour. r 

TNCIA, ^ genaral, a Latin term denoting 
tlie tvelfOi part oi any thing, particularly the 
twelfUl part of a TOund, called in English an 
oun0e;or the Iwclttn part of a foot, called an inch. 


UNCI%k algebra, the numbers preBxed 
before the letters of the memt^rs of any jpwer 
produced from a binoiQial, residual, or mnHno- 
mial Voot Thus, in the fourth power of a •{•b, 
viz.fld + the ^icoe 

are 4, 6, and 4, being the same with whatdBers 
call co-efficients. 

UNDULATION, in physics, a kind of tre> 
mulous motion or vibration observable in i. li- 
quid, whereby it alternately rises and falls Uke 
the waves of the sea. Thus nndnlatory iii^||>n, 
if the liquid be smooth and at rest, is propagated 
in concentric circles, as most people have ob- 
served upon throwing a stone, or other matter, 
upon the siij^face ^of a (^^nant water, or even 
upon touching the surface of the water lightly 
with tlie liugeli'. or the like. 

UNOULA, in geometry, the section of a 
cylinder cict u(T by a plane passing obliquely 
/.hruiigli the idane of the base and part of the 
cylindric surface. 

UNFI'ARIANS, in church history, are those 
who believe that (here is but one God, the su- 
preme object of religious worship ; and that iliis 
God is tlic Father only, and not a Trinity con- 
sisting of Father, Son, uqd Holy Ghost. Tho 
prime article in the s}stcm of this religious body 
IS, that jfesns Christ was a mere man, and that 
therefore worship addi eased Co him is idolatry 
VNIV’ALVE.'sAe.Vv.in natural history, a tern 
used to express one of the three general classes 
of shell-fish ; the other two l>eiug the bivalves 
and multi valves. * « 

UNIVERSALISTS, those who hold that all 
future punishment is designed for correction ; 
and Hint, consctpiently, all rational beings will 
be ultimately rendered happy by the God of love 
and merev. 

UNIVfeiJSITY. This term signifies the 
establishment of many colleges in one parti- 
cular .situation, all of which are subject to the 
same general government, and wliu:h are formed 
by the residence of numerous professors iu evc^ 
branch of science, who teach them to studeiiU 
a.ssembled from all parts of Europe, and parti- 
cularly the countries possessing those seats of 
Icarnii^. 

VOLCANO, in natural lii.story, n burning 
mountain, or one that occasionally vomits forth 
tire, flame, ashes, cinders, &c. Volcanoc.s are 
peculiar to no climate, and have no necessary 
connection with ^y other inoiiiitains, hut seem 
to have some with the sea, being generally iu 
its neighbourhood; they frequently throw out 
matters which belong to the sea, as the relics of 
fishes, sca-weed, and sometimes sea-water itself. 
The most ct^ebrated volcanoes are those oL^tiia 
'ind'Vesiivin.s. * * 

The combustion of those enormous masses of 
bitumen, which are deposited in the bowels of 
the earu, produces volcanoes. They owe 
their ori^ more especially* to the strata of 
pyritons coal. The decomposition or action of 
water upon the pYrites determines the heat, and 
tile pronuction otn great quantity of hydrogen, 
which exerts itself against tile surrounding ob- 
stacles, and at length breaks them. Thisefiect 
appears to be the chief cause of eaTthqoakp.s ; 
but when the concourse of oif facilitatesptiie 
combustion of the bitumen and the hydvdgen, 
the flame is seen to issue out of the chimneys or 
vents which; are made: /ind tiiis occasions th< 
fire of volcanoes. 

As volcanoes cx.’ist iu our earth, tiicr.e is every 
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reasmi to believe that they exiet also in other 
eartl^ An appearance of this kind was dis- 
covered soiQe years ago hy Don Ulloa Jn an 
Vclipse of the snn^ It was a small brighrspof. 
likA stai*, near the margin of thf moon, and 
wlumriie at that time supposed to ha^e been a 
hole, with the sun’s light shikiing through it. 
Su<^.eeding observations, however, have in- 
duced nstrofkomers to attribute nppearances of 
tliis^ kind to the empt^n of volcanic tire ; and 
Dr.'^Herschel has particularly observed several 
eruptions of the Jiinar volcanoes, the last of 
wiii(;li he gives an account of in the Phil<Aiophi- 
cal Transactions for 1787. 

VOLVT^X, in zoolc^y, atgeniA of animals 
belonging to the onler of vermes ^iiisoria. The 
body is round, simple, and pellucid. There arc 
t^n species; all of which live in water. 

VOLITTA, in natural history, a giniis of ani- 
mals belonging to the class and order of vermcj^i 
tcstacea. 'j’here arc 144 species. 

VOLUTE, a spiral scroll, used in the Ionic 
and Composite capitals, whereof it makes the 
piincipal cliaracterisLic ttnd ornament. 8ee 
Arcititectuki:. « 

VOMITTNO. IVlEmciM?. 

VORTEX, ill the Cartesian philosophy, is a 
system or collect^ri of particles of matter niov 
ing the same way, and round the same axis. * 

VORTICELLA, a genus of vermes infiisurta. 
The generic character is, body contractile, 
naked, and furnished with ciliate rotatory ur- 
'gans. There are nearly sixty species of this 
geiuis. 

VOWEL, in grammar, a letter whicli affords 
a complete^ound of itself, or a letter so simple 
as oiily to need a bare opening ol' the month to 
make it heard, and to furni a distinct voice. Sec 
Orammar. 

The vowels ffi^ six in imrnlicr, viz. A, I'k I, 
O, U, Y, and are callid vowels in contradis- 
tinction to c«*t(ain other lelfcrs, which depend- 
ing un*a partif iilnr application of some part of 
the mouth, as the teeth, lips, or palate, can 
make no perfect sound without opening of 
the mouth, that is, without the Iditiuii of a 
vowel, and are tliereforc called i isonants. 

rPUPA, in ornithology, a genus belonging 
to the order of pirtc. The henk is arcuated, 
convex, and something blunt ; the tongue is ob- 
tuse, triangular, entire, and wry short; and the 
feet arc Htted fur walking. 'Khere are ten spe- 
cies, one of' which, the epops, hoopoe, or dong- 
bird, is frerpiently seen in Britain. 

UR A NA 1 1 See Chemistry. 

URANpSCOPUS, star-gazer, a genus 
fishes of the order jiigninres. TJe generic cha- 
racter is, head large, depres»d, rough ; mouth 
/nrnished with an internal cirrus ; gill-covers 
edged by a ciliated border gill-membrane 
five-rayed. There are only two species. 

UREA, the Constituent and chagactcrisfic 
matter of urine, may be obtained by the fiillow- 
ing process :~Evaporate. by a gentle heat a 
quantity of human urine, voided six or eight 
hours after a meal? till it is reduced to the con- 
sistence of a thick syrup. In this state, when 
put^.by to cool, it concretes into a crystalline 
ma#. Pour attdifferent times upon this mass 
four times its vveight of alcohol, and Apply a 
gentle heat ; a great part of the mass will be 
dissolved, and there will remain only a number 
of saline substances. Pour the alcohol solution 
into u retort, and distil by the heUt of a sand- 


bath tjjU the liquid, after boilmg roine time, is 
^odne^ to the consistence a thick syrup. 
The whole of the alcohol is now separated, aad * 
whet remains in the retort crystallizes as it 
cools. These crystals consist of the substance 
known by the name of urea. 

URIC This arid was disrovered by 
Scheele in thi^- y ear 1 776. It was at firsfcalled 
lithic acid. It constitutes one of the component 
parts of urinary calriili, and is also found in hu- 
mnn urine, lliere is one species of calculus 
which is almost entirely composed of this 
subst'ince ; it is that species which resembles 
wood in appearance and colour. This acid is 
o'ipid, inodorous, almost insohihlp in cold wa- 
ter, and soluble only in about .‘160 parts of boil- 
imr water. 

This r-xi re iiiiMititiuiis fluid, in its 
niiturul s( itr, i.s transparent, of w yellow colour, 

>a pecnlinr .smell, and saline taste. Its pro- 
dnetinf , as to (piaiititv, and in some measure 
quality, depend.^ on the seasons, and the pe- 
niiliur constitution of the individual, and 
likewise modified by disease. It is observed. 
that pers]>iration carries olF more or less ot 
the fluid, which would else have passed off by 
urine ; so that the profusion of the former is 
attended ft ith a diminution of the latter? 

From the alkaline smell of urine kfpt for a 
certain titw, and other circumstances, it was 
formerly supposed to he nn alkaline fluid ; but 
by its reddening papei^stsnncd bine with litmus 
or the juice of radishes, it appears to contain 
an excess of acid. 

Urine .soon undergoes spontaneous changes, 
which are more or less speedy andlextpnsive, 
according to its state, as well as the tempera- 
ture of the air. Its smell, vvlwn fresh made, 
and healthy, is somewhat flagrant; hut this 
pre.sently goes oil', and is succeeded by a pecu- 
liar ojloiir termed urinous. As it begins to be 
flecnmposed, its smell is not Vetyinilike that of 
sour milk ; hut this soon changes to a fetid, 
alkaline odour. It must be observed, however, 
that, turpentine, asparagus, and many other ve- 
gi'tnble substaiiecs, taken as medicine, or used 
as food, have a tery powerful eifect on the 
smell of the mine, its tendency -to pntrefa^ 
tion depends almost wholly on the quantity of 
gelatin and albumen if contains; in many cases, 
where ihe.se are ubuudaut, it cornea on Merf 
quickly indeed. 

Urine has been euinloyed ^r making phos- 
phorus, volatile alkali, agd sal aniinoniac ; 
moulds to the^prtlduce of nitre beds; and it 
is very useful in a putrid state for souring 
woollens. 

URSA, tlie bear, in astronomy, a name com- 
mon to two constellations of the northern hemi- 
sphere, near the pole, distinguished by major 
and minor. 

URSUS. bior, a genus^f quadrupeds of the 
order ferce : the generic cnaracteris, front teeth 
six both above aiid bglow: the two lateral 
one.s of the lower jaw longer than the rest, and 
lobed ; with smaller or seconjjary* teeth their 
internal banes; eanine teelh^solitary : grindeqs 
five or six on each side, the first apfiroximateu . 
to the canine teeth; tongue smooth ; snout pro- • 
iiiintnt ; eyes furnished with-ihiiicfitatingmem- * 
brane. 'I'hcre are ten species. 

Ursus, txrctus, tlie brown bear, is'met^with 
almost all the northern territories of Europe 
md Asia, and lives solitarj in remote forests. 
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quart of salt ii pot to three pints of the ^ioc< 
(ion, ond bottled op for nee. { 

USANCE, in commerce, ia a determinate 
timd fixed ^ the payment of bills of ex- 
change,^ reckoned either from the day the 
bills beini^ accepted, or from the day ofueir 


nsage and onsCbm of the places whereom they 
aw drawn. • 

USHER* an officer, or seirant, who has the 
care and direction of the door of a court, hall, 
chamber, or the like. . 

UsiiER the Black Boa, the eldest of the 
gentlemen-ushers daily craiters at court, whose 


subsisting principally on fruits and oth^r ve^- 
table suDsfanees, and occasionally oe\ oaring 
animals. It is particularly fond of honey, and 
is said to possess great sagacity in discovering 
it ; and will ascend high trees to obtain it. It 

freqaently resides in the hollows of trees, and ^ 

sometimes fixes its habitation in the banks of date ; and Urns called ^cause regulated by the 
riverl*, for the sake of fisli, which it sometimes 
takes and devours. Towards the close of 
autumn, it retires to its habitation in a state 
highly tleshy and fat, and remains for weeks 
together witnoiit food, and almost without mo- 
tion. 

Vfism Americarjust or the Americ|^n bear, „ . 

has a long gointed nose, and is generally smaller doty is to fiear the roll ^forc the kin^ at the 
than the above species. It abounds in tlie feast ofSt. (^orge, and other solemnities: he 
nortlierii territories of America, and is said to has also thexeepina of the chapter-house door, 
live exclusively on vegetoble food, extreme when a chapter of tne order of the garter is sit- 
hiingcr only being able to induce it to eat the ting, and lb time of parliament attends the house 
tiesh of animals. These bears reside in treess* of peers, and takes delinquents info custody, 
mounting and descending them with great He wears a gold badw, embellished with the 
alertness. Their skins form an important ar(i> ensigns of the order of the garter, 
cle of merchandize ; their flesh, when young, is UsURY, in a strict sense, is a contract 

, thought delicKniif; and their fat is thought an upon the loan of nfbncy, to give the lender a 
admirable application for sprains and bruises, certain profit frr the use of it, upon all events. 
They are taken frequently by st tting fire to the whether the borrower made any advantage of 
trees which they inlmbit. it, or the lender suffered any prejudice for the 

Ur&'US morri/mtts, or the Polar befir, is nearly want of it, or whether it^^be repaid at the 
douhletihe size of the coiimioii bear, and is fippointed time or not; and in a la^e sense, it 
stated to have been seen of the length of twelve sftms, that all undue advantages taken by a 


feet It is completely white. Its principal resi- 
dence is on the shores Af Greenland and Hud- 
son's Bay, and it inhabits only the coldest re- 
gions of tlie world. It possesses the most for- 
midable strength and ferocity. They subsist on 


lender against a borrower, come under the no- 
tion of usury. ^ 

VULGATE, a very ancient Latin transla- * 
tion of the bible, and the only one the churg h of 
Rome acknowledges authentic, ^e Bible. 


fishes, sells, and whales, at sen } and by land The ancient vnlgate of the old teltament was 
devour birds, hares, deer, and various other ani- translated almost word for word from the ^reek 
inals ; and will also eat beilries and various other of the LXX. The author of the version is not 
vegetables. In Greenland they ' sometimes known, nor so mnch as guessed at. 
surround the habitations of the natives, allured Vuloate qf the New Testdment This the 
by the strong ,smell of the seal oil, and attempt Romanists generally hold preferable to the 
to break through to committheir depredations ; common Greek text, in regard it is this alone, 
but are reported to be eflectually repelled by and not the Greek text, that the coifncit %f 
the smell of burnt featliers. In winter they IVent Ind declared authentic. Accordingfy 
iugnlph themselves in the snow, or immure tliem- that church has, as it were, adopted this edition, 
selves in some cavern, where they pass in tor- The priests read no other at the altar, the 
uor the Polar night, making their e^ess only preachers quote no other io the pulpit, nor the 
with the reappearance of the sun : in summer aivines in the schools. 

the^are often found on large masses of flouting VULTUR, the vulture, in natural history, 
ice at sea, and, swimming with great excel- a ^enus of birds belonging to the order of ac- 
*jence, they pa.ss from one of these to another cipitres. The beak is straight, and crooked at 
with much facility. the point ; the heftd has no feathers, on the fore- 

Urscs me/e.s-,,the badger, is an inhabitant of part there being only naked skin, and the tongue 
all the temperate |irrts of Europe and Asia. Jt«i is generally bind. There are twenty-ione species, 
usual length is about two ffict i^om the nose to The most remarkable are, 
the ti^l, which measures six imrlics. It is an Vultur ^yphua, or the condor vulture, is 
animal of very clumsy niak^, being thick -necked found particularly in South America, and from 
and thick-bodied, with veryishort legs. It com- point to point m its wings is of the width of 
monly r* sides in a hole or dcu iiiuler ground, twelve feet Tlicf feathers of its back are of » 

A u.. ” • ui„..L Ti- 


ont of which it emerges by night in quest of 
food ; feeding chiefly on roots and fruits ; but it 
will also devour frogs, worms, &c. 

UHTICA, a genus of plants of the class mo- 
iiCBcia,atid order tetn^'idria ; and in the uatiirnl 
^stem classed under the 53d ordi r, scahridm. 


brilliant black. Its quill feathers are more 
thau ttvo feet and a quarter in length, and are 
half an iach in diameter. * 

VuUur harpya, or the crested vnltiire, is 
rather larger than a turkey, and is distinguished 
by a crest of four feathery on its head. Its 


l^he m&l^ flower^as a calyx of four leaves ; no strength is* extraordinary, and with a single 
irorolla ; f jpectmum minute, central, urn- stroke of its bill it is reported to be able to 
fa^iione^I The (emalea bivalve calyx ; and a cleave down tlie skull of a man. It is fouridin 
single, oval, glomy seed. There ere 59 species, Mexico and Brazil. ^ * 

three of which ire Britisli plants. t Vult^ aura, or the carrion vulture, is of the 

Nettle^-tc^s in ttfc spring are oflen boiled and same size us the last, is common both in North 
eatelkiiy we common people instead of cabbage- and South Ikmeriee, and feeds on carcases and 
greens; In Arran, and other islands, a rennet on snakes. Ito odour is particularly rank. I» 
is made of a s..‘ 9 ng decoction of nettles: a is far fromHieing ferocioys and dangerous, may 
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he eajUy reared tame, and ia considered in the strikes with iU feet forwards/ and never A# 
Westfndies^s hiehly useful in destroyinuT rep- gootraiy. It takes up tortoises in its claws, 
tiles, vermin, and carrion, insomuch that the and dashes them with great force tiu the g^und, 
killing of them is. prohibited by law. v bey and will repeat this process till these BDimali 
roost^gether at nights in coosideraHle numbers, ure completely killed. 

in the manner of rooks. % UVULA RiA, a genua of the he^cundria 

VuIUkt saaitiarius, or the secretary vulture, monogynia class of plants, the flower of ^ich 
is extinguished by the extraordinary length of consists of six very long lanceoluted petals; and 
its legs, and when standing upright is a yard its fruit an ovate-oblong trilociilar capsule, con- 
high. It is found in iffrica, and in the Philin- tainiug several roundish and compressed seeds, 
pine Islands. If principally lives on lizards There are six species. ^ 

and rats, and vapous species of vermin. It 


W. 


T or w, is the twenty-first letter of oiiia, 
9 alphabet, and is composed, as its name 
implies, of two v’s. It was not in use among 
the Hebrews, U reeks, or Romans, hut chiefly 
peculiar to the northern nations, the Tuutones, 
Saxons, Britons, he, . 

WACHENDOKWA, a genus of plants of 
the class triandria, and order monogynia ; and 
arranged in Litiuieus’s natural inetluKl of clas- 
sification under ihe Gtli order, ensatic. The 
c.orolla 4s hexapetaloiis, unequal, and siliiisted 
below the gernien ; the capsule trilociilar and 
superior. There are five species, none of 
which are natives of Britain. 

AVACKE, a mineral substance intermediate 
between clay and basalt. It is sometimes sim- 
ple ; hut when it inclines to basalt, it contains 
hortiblende and mica. It is sometimes spotted, 
and*t-liese siiots are iinfoniied crystals oi horn- 
blende, resembling tlie unformed crystals of 
felspar in certain varieties of porphyry. It 
never contains aiigite or olivine. When it ap- 
proaches to'%in amygdaloid, it is vesicular, irs 
Koluitr is greenish-grey. Massi ve and vesicular. 
^Diill. Opaque. Streak sliining. Soft Easily 
frangible. Specific gravity 2.55 to 2.9. Fuses 
like basalt 

WADD, or Wa DOING, is a stopple of paper, 
hay, straw, or the like, forced into a gun upon 
ihe powder to keep it close in the cliumher; or 
to put up close to the shot to keep it fkum 
rolling out. 

Waud. This name is gi'^en to plumbago, or 
bliirk-leaif. 

Waud, black. An ore of manganese fotmd 
in Derbyshii e. It is remarkable for the proiierty 
oT taking lire when mixed with h'liseed oil. • * 

WAFERS are made thus; dike very fine 
flour, mix it with glair of aggf, isinglass, and a 
little yeast ; mingle the materials ; beat them 
well together, spread the batter, being made 
thin with giiui water, on even tin plates, and 
dry them in a stove ; tiien cut tiieny)ut for use. 
Von may make them of Avhat colour you please, 
by fingingthe paste with brazil or vermilion for 
red ; indigo or verditer, &c. for blue ; saflron, 
turmeric, or garflboge, &c. for yellow. 

W AGER of law is a particular mode of pro— 
oeeding, whereby, in an action of debt, brought 
u|mn a sinide contract between the parties, 
wiAout any deed or record, the^ defeadant may 
disi'^harge himself by swearing in court, in the 
presence of compurgators, that^ he owefi the 
plaintiff nothing, in manner and form as lie has 
dec*ar(}d»^nd his coinpurgatoss swear, tliat 


^ they believe what he says Is true. And this 
waging his law is sometimes called making his 
law. it being at length considered, that this 
waging of law oflered too great a temptation to 
penury, by degrees new remedies were devised, 
and new forms of action introduced^ whereir/ 
no defendant is at liberty to wage his law, as 
in assumpsit and trover. 

WAGERS. In general a wager may con- 
sidered as legal, ii it is not an incitement to a 
breach of |he peace, or to immorality^ or if it 
does not affect the feelings or interest of a 
third person, or expose him to ridicule : or if it 
is not against souna policy. 

WAGEf!^, what is agreed upon by a master 
to be paid to a servant, or any other person 
that he hires to do his business for Mm. 

WAGTAIL, in ornitliology. See MoTA- 

CILLA. 

WAIFS. See Estrays. 

WAKE of a shipy is the smooth water astern 
when she is under sail. This shows the way 
she has gone in the sea, whereby the mariners 
judge what way she makes. «For* if the wake 
be right a-sfern, they conclude she makes her 
way forwards ; but if the wake be to leeward a 
pbint or two, then they conclude she falls to 
the leeward of her course, 

WAIjE, or Wales, in a ship, those oiitcw- 
most timbers in a ship’s side oh whi^ the 
sailors set their feet in climbing up. They arc 
reckoiiiid from the water, aou are called h^ 
first, second, and third wale, or bend. 

WALRUS. See Trichechus. 
WALNTIT./ree. See Jd4;ulans. 

WALTHER^A, a genffs of the monadelphia 
peutandria cfliss of plants, ihe flower of which 
iousists of nve jpcitals, vertically cordAted and 
patent ; the fruit is an uniloc.iilar bivalve cu]>- 
sttle, vertically flvated * and ihe seed is single, * 
obtuse, and broadest at the top. There are 
six species. • 

WAPENTAKE, from the Saxon, the same 
with what we call a Ilbudred, ana more es- 
pecially used in the northern counties beyond 
the river Trent. • 

WAR. The too frequent recurrence of this 
great and detestable calgtiity:, unforlnnately 
renders a deAnition of the word \pinecess(A‘y. 
1C we were called upon to define^ it, we shonfd* 
s^, it is the wanton detraction, tne colds* 
blooded slaughter, of the hiinmn race : w'e 
should call it an accumulation of every yin Chat 
degrades and vilifies mankind: w# should 
inaik it as a practice tliat difliises misery ond^ 



^YAS 


G98 


WAT 


perpetuates vice : we should say, that if there 
IS a burlesque upon the boasted reason of mark 
it is this ; when millions meet to murder each 
other for a quarrel in which, in general, they 
have not individually the smallest interest. 
The^l^oet who wrote, 

^ One murder makes a villain, millions 
a hero,” &c. 

deserves a statue of gold ; and the writer of 
that vei^e may lift his head in the proudest 
assembly, and avow his principles in the face 
of the world. 

WA|il), in law-books, a word of divers 
signrficaTio^ ; thus, a ward in LondAn, is a 
part of the mty committed to the special charge 
of one of the ‘aldermen of the city. 

VVAItDEN, one who has the chprge or 
keeping of any person, or thing, by olfice. 


Sucli is the warden of the Fleet, tlie keeper o|^.«an eight-day clock, with repeating, striking 
the Fleet-prison ; wiip has the charge^ of the mechanism. To this figure, and to figure il, 
prisoners there, especially, such as are com- ^ *' ' ' 


"VVATCH, in the art of war, a number of men 
posted at any passage, or a company^ the 
gnar^ who go on the patrol. At sea, tneterm 
den^lies a space of four houfs. 

VVATCi^trictly speaking, is a term denoting 
all such nfllremeuts as shew the parts of time ; 
and clocks are such as publish it, by -striking a 
bell. But the name watch is commonly ap 
propriated to such machines of th^ kind as arc 
carried in the pocket ; ^nd clock to the larger 
movement whether they strikp or not. ■* 

As nothing has been said pn the construction 
of either of these machines, either under the 
article c/ocJt, or that of honolagy, a brief descrip- 
tion of bolt shall no\# be given. By referring 
to the plates the reader will readily compre- 
hend the nature of this beautiful and useful 
mechanism. 

Pig. 1, Plate LI, esiiibits a profile view of 


niitted from the court of chancery for con- 
tempt 

Vv ARDMOTE, in London, is a court so 
dled^yhicli is kept in every ward of the city, 
aaswering to the curiata comitia in ancient 
Rome«. • 

WA^NINO WHEEL, in a clock, is the 
third or fourth, according to its dyitance from 
the first wheel. See Clook-wokk. 

WARP, in the manufactures, is the threads, 
whether of silk, wool, linen, hemp, &c. that are 
extended lengthwise oo the weaver’s loom ; and 
across which the workman by means of his 
shuttle pMses the threads of the woof, to form 
a cloth, ribband, fustian, or other stuff. 

WARRANT, a praecipe, under hand and 
seal, to some officer, to bring anv offender be- 
fore the person granting it; and warrants of 
commitment are issued by the privy council, a 
secretary of gtnte, or justice of peace, Sec. where 
there has been at urivate information, or a wit- 
ness has deposed agaiust an offender. Any 
one under the degree of nobility may bo arrested 
for a misdemeanor, or any thing done ngaifisi 
the peace of the kingdom, by warrant from a 
jlistice of the peace ; though if the person be a 
peer^f the realm, he must be apprehended for 
a breach of the peace by warrant out of the 
QLii^’s Bench. 

WARRANT cf aiiomeiff is an aiitliorit ' 
and power given by a client to his attorney, to 
appear and plea(ffo|[^him ; or to suffer judgment 
to pass against him' by conjessjpg the action. 


the letters are common ; a, is the barrel of the 
going part, having a band of catgut b wound 
round it, and to whiidh the weight which keeps 
the clock going, is suspended ; 96 is a wheel, 
called the great, or firsi wheel, having that 
number of teeth, upon the end of the barrel, 
turning, a pinion cf eight leaves, on an arbopr 
a hich carries the minute-haira. 64, is a wheel 
of»-64 teeth on the same arbour, tuaiiug the 
wheel 60 by a pinion of eight leaves on its 
arbour; this gives motion to the pinion of eight, 
on the arbour of the swing wheel 30, of 30* 
teeth ; d, h, are the pallets of the escapeuu^ent 
fixed on an arbour e, fig. 1, going through the 
back plate of the clock’s frame, and carrying a 
long lever f; this lever has a small pin .project- 
ing from its lower end, going into an oblong 
hole, made in the rod B of the pendulum. The 
pendulum consists of an inflextRile metallic rod, 
suspendeil by a very slender piece of steel- 
spniig, D, from a brass bar, E, sArew^d to the 
frame of the clock, having a weight at IIS' lowar 
end ; when lliis pendulum is moved from the 
penieniliciilar lino in either direction, and 
suffered to fall back again, it swings nearly as 
much beyond the perpendicular on the contrary 
side, and then returns ; this it will continue to 
do for some time, and each of these vibrations 
will b^ performed in one second of time. This 
is the measurer of the time ; and the office of 
the clock is only to indicate the number of vi- 
brations it has made, and give it a srfiall im- 
pulse each time to keep it going, as the resistance 


. ^ r tile air and elasticity of the spring D w(^d 

by nil dicit, non sum informatus, * «>therwise in a few hours cause it to stop. Hy 

WARRANTY, a proiAe or covenant by the action (ff' the weight applied to the cord A, 
deed, made by the bargainee for himself and die wheels ar^ al! turned round, and if the 
his heirs, to warrant or secure the bargainee pallets d, h were removed, the swing wheel 36 1 
and his heirs against all men, for the enjoying would revolve with great velocity in the direc- 
anv thi^ on between them. tion from 30 to d, until the weight reached the 

^ WARREN, a fraqphise, or place privileged ground; lire teeth of these paKets are so made 
either by prescription or grant from the king, to that one of them always engages the wheel, 
keep beasts and fowl of warren in ; as rabbits, and prevents it turning more than half a tooth 
hare.s, partridges, pheasants, &c. at a time. The pinion of eight on its arbonr 


yfk 


10 M distillers, the' fermentable is tamed by a wheel of 60, vmich consequently 
thAnalt distillers., vriW turn once in seven turns and a half of -tJie 


FT AOU, a 

liquor 'used bv tbff’snatt distillers. 

•WASB See Vbspa. * 

WAOTB, is yie committing any spoil or 
•destrfictioa in hocses, lands. See. by tenant^, to 
the damage df the ^eir, or of him in reversion 


other, or in seven minutes 30 seconds, or one- 
eighth of an hour ; its pinion of eight is m:.Ved 
by a wlfeel of 64, or eight times itself, 
will turn in one-eighth part of the time, 4hu 

ill I I 1 u— I 


or remnder ; wherenpon the writ or action of will be an hOar; the arbonr of this wheel there- 
waste li brought for the recovery of the thing fore carries the mionte hand of the clock. The 
wastedi and damagesTor the waste done. great wheehof 96, being^Q tim^he number 
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of the pinion eight, wtU tarn onco in 12 hours, 
nml ^ barrel a \viih it The gut goes round 
16 times, so that the clocL wiU go eight days. 
The hour-hand of , the clock is turned the 
Mrheel-work shewn in fig. 3 : on the en^f the 
arbour of the centre-wheel 64 a tqjDe is fitted^ 
so as to go round with it by; friction ; this car- 
rier the niiniite hand, but if the dock should 
re<i«ire roxfertion, the hand mny be 8 lip|>ed 
roii; d without inovin# tlie wheels : this tube 
has a pinion of 46 teeth on its lower end, indi- 
cat'd by a dotted circle : this turns another 
\vheel 40, of 40 feelh, which has a pinion of 
six teeth on its arbp v, turning: a wheel 72, of 
72 teetli ; the two wneals40 gvill lyith turn in an 
hour; and 72 in 12 hours: (he arbour of this 
wheel has the lionr-haiid. and isfn tube going 
ov«}r the arbour of the miiiiib'-hand, so that the 
two hands are concentric. • 

The barrel a is fitted to an arbour coming 
through the plate of the dock, and. is (ited* 
square to. put on a key to wind up the weight; 
the groat wheel 96 is not fixed fast to the ar- 
bour, blit has a click on i4, which takes the teeth 
of a raclid wheel cut upon thj^ barrel; so that 
tlio barrel may be Uimed in the direction to 
wind up the weight without the wheel ; but 
by the descent ^f l^he weight, the wlj^eels will 
be turned by tbe click. ^ • 

l{a\i*ig now described the going park of 
(lie clock, it remains to describe the mechanism 
by which the hours are struck. 78, fig 2, is a 
great wheel of 78 teeth, with a barrel and click 
tliy same as 96 ; it turns a pinion of eight ; 64 
is a wheel on the same arbour, turning a pi- 
nion of eight on the arbour of the wheel o of 48, 
(his turns another pinion of ei^jht, and wheel p 
of Is, w'liich turns a pinion ol six, on the same 
arbour with n thin vane of metal, wliidi 
is called the ify, and by the resistance of 
the air to its motion, regiilate.s the velocity of 
the wl^cel4! The wheel 64 has eight pins 
toroje'eting from it, these raise the tail n of the 
•nH!iimer,ns (heyrevolve ; the hammeris return- 
ed violently when the pins leave its tail, by a 
spring m pressing on the end of a pin put 
through its arbour, and strikes the bell, / is a 
short spring which the other end of the fiiii 
through die arbour touches, just before (lie lium- 
mer strikes the bell, its use in to lift the ham- 
mer off the bell the instant U has struck, that it 
may npt stop the soniid. The eighth pin in the 
wheef 64 must pass by the hammer tail 78 
times in striking the 12 hours, 1+2+3-4- 
4 , 4 . 5 + 6 -I- 7 + 8 + 9 1 0 -h n + 1 2 = 78. 

and ns its pinion has eight leaves, each leaf gof 
the pinion answers to p pin in ftp wheel 64 ; 
now as the great wheel 1ia!r78 teeth, it will 
turn once in 12 hours, the same as the other 
great wheel 96. In the wheel 64 eight of its 
teeth correspond to one of the pins for tbe 
hammer, and dls the pinion of the g^beel o has 
eight teeth, it will turn once for each strokeTof 
the hammer. By the remaining wheels, one, o 
multiplying six, and the other, p , eight times, 
the fly will tiirnti.X 8z;48 times for one tuni 
of o=znne stroke of tbe hammer.^ Fig. 3 is 
also mechanism relating to the striking part: r 
msmall pinion of one tooth, called the ga- 
thefing pallet, on tbe arbour of wheel 0 , and 
consequently turns once for each stroke of the 
hammer, « is a segment of a larjpc wheel which 
it turns, (called the rack) : I is an arm attached 
to the racl^ whose ^nd rests agaiiiBt the spiral 


plate, V, called the snail ; thi 6 is fixed on the 
tabular arbour before described, of the boor 
^and and wheel 72, and tur» aground with it 
once in twelve hours. The plate is divided 
into twelve equal angles, 30 degrees each, and 
as it taros each of these answers to an boor. 
The circular part of the rack a is cut intfiiteeth 
.each of which is of such k. length, that every 
step upon the snail shall answer to one of them ; 
to IS a spring pressing against tbe tail of Ihe 
rack, and acting to throw the arm of the rack 
against the snail; p-is a click or hawk’s bill, 
taking into tbe teeth of. the n^k, and holding 
it up in opposition to the spring w; ib is 11 
three-armed detent, called the warmng-piecc, 
the arm k is hent at its end, and ^sses through 
a hole in the front plate of the clock, so as to 
catch a pin placed in one uf the arms d' the 
w Ift'cl pv fig. 2, and wliich describes the clotted 
circle in fig. 3, the other arm i sUinds so as to 
fall in ihe way of a pin in the wheel 40. The 
wl}eef40, turns once hi aujioiir, and conse- 
quently at the expiration of every hour the pin 
in it takes the end i, and moves jt towards the 
spring near it, this depresses the end k until it 
falls in the circle of ihe motion of the pin in 
the wheel p, fig. 2 , at the same time the short 
tail depresses one eqd of the hawk's bill, and 
raises the other , 9 , so os to clear the teetii of the 
rack 8 i iinniediutely the spring tv throws the 
rack back* until the end uf its tail / touches 
tliat part of the si|pii which is nearest it; 
when the rack falls back, the pin in it in moved 
clear of the gathering pallet r, and the wheels 
set at liberty ; the maintaining power puts them 
in motion ; but in a very short time before 
the hammer has struck, (he iiir. in me wheel p 
fails against the ond uf t and stops the whole : 
(his operation happens a few minutes before 
(he clock strikes, and this noise of the wheels 
turning is called the warning ; when Cli^ hour 
is expired, the wheel 40 has tamed so far as 
to allow the end of f. to slip over Us piti, as in 
the figure : the small pin pressing against it 
raises the end k so ns to be within the circle 
of the pin in the wheel p, fig. 2 : eVery obstacle 
is now removed, and the wheels run qn the pi- 
nion ; the wheel 64 raises the hammer r, a;)4 
it strikes on the bell, the gathering palate r, and 
takes up the rack, a tooth at each (urn, the 
hawk’s bill y retaining it until the pin in ^e 
rack conie.s under (he gathering palate r, and 
stops the motion of the whole machine, till the 
pin in the wheel 40 at the n«xt hour takes the 
warning piece iJE*, and fepcats the oja. ration 
we have nq^ crescribed.* As the rathering 
pallet turnronce for each blow of the iiammer, 
and its tooth gatliers up one tooth of the rack 
at each turn, it evident the number of teeth 
the rack is allowed to fall back limits the num- 
ber of strokes tbe hammer will make. This is • 
done by tbe rack’s tail i resting *on the -snail : 
each step of the snail aftiwers to one tooth of 
the rack, and one* stroke of the hammer. 

Plate LII, exhibits the priupipal parts of the 
mechanism of a common n^ke^ watch. 

The moving power is f*spiral steel spring 
fig 3, which n ’Coiled up close by a tool afor 
llm purpose, and put into abj^s boi^ fig. 2 ,cal-« 
lei the barrel : the spring by a hook at its opti|r‘ 
end, which is put through a hole in tbe side of 
the barrel and rivetted ; the inner cnd^lias aq ■ 
oblong opening cut through it, to receive a ho jk 
upon the barrel arbour, fig. 6 . This arbour goes 
s ^ * 
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throngh the bot&m of the barrel, and is square 
to liold a worm-Vheel (iff. 6, which is turned, 
round by a wonn the ends of the arbour pro- 
ject below this, and it is pivoted into the lower 

f ilate 'A, fiji:. 8, of the watch ; the top of the 
larr^ has a cover put over it, throiign which 
the fm'ot of the arbour projects, and works in a 
socke^in the upper plate D. ■« 

|rhe barrel inns mounted has a steel chain fi, 
figs. 1 and 8, hooked to its upper end, and 
coiled round it ; the other end of ibis chain is 
hooked to the lower part of the fusee, figs. 1 
nnd 8. It is evident, that when the Aisee is 
turned hy the watch key, it will win«l the chain 
off the hhrrel on itself; and as one enff*of the 
spring is fallened to the barrel, and the other 
is hooked to the arbour (which is prevented 
from, turning by the worm-wheel beneath,) tlie 
spring will he coiled up into a smaller com{las8 
than it was before ; and by its re-action will, 
when the watch-kevis taken off, turn the^rusee, 
and keep tlie watcb going. The fnsee 'has a 
spiral groove cut round it, as shewn in fig. 4, 
in which the chain lies : (his groove is cut by 
an engine, so that the chnin sliall pnll from tlie 
smallest part of the fnsee, when the spring is 
wound up, and act with its greatest force ; and 
gradiialjv increases in sige as the spiring un- 
winds, nnd acts with less power ; so that the 
effect upbn the great wheel c, figs. 8, and 7, 
may he always the same, and caiiNO the watch 
ti) go with regularity ; and this effect cun be at 
any time increased or diminished hy turning 
the worm f), fig. 5, which coils the spring up 
closer, und causes it to act wKh greater force, 
or vice versa, 

Tlie fusel*, fig. 4, has a ratchet wheel, at its 
lower end, vvhich takes int(f a click fixed in a 
hollow cut in the greah wheel, fig. 7, in order 
lhat when the watch is winding up, the fusee 
may slip round without the great wheel ; and 
tiint when the spring draws it round in th> 
other direction, it may move the great wheel 
with it, and the other wheels of the watch. 

The great wheel c has 48 teeth, on its cir- 
cnnifcrence, w'hich take into and turn a pinioh 
of 12 teeth, fixed on the same arbour with the 
cuntre wheel b, nnd fig. 9, which has M teeth 
to turn.a pinion of six leaves on fii<e arhniir of 
the third wheel A, and fig. 10 ; the third wheel 
hv 48 teeth, end turns a pinion of six on (he 
aroor of the connate wheel ?, and fig. 11, 
which has 48 teeth cut parallel to its axis,, by 
which it turns a tflnipn of six I'-ines, fixed to 
the balaoce-w'lieel /•, figs. 8, and 14. The 
pivots of the arbour of this wheel {tjxn, one into 
a frame I?, fig. 14, called the pottance, fixed to 
the upper plate ; and the other in a small piece 
fixed to Uie upper part, cafied the counter 
pottance, so that when the (wo plates are put 
* together, the balance-wheel pinion may work 
in the teeth of the citrate wheel. 'I'he ba- 
lance wheel has 15 teeth, by whieh it impels 
the balance /, figs. 8, 13. and 16; the arbor of 
the balance, which is called (he verge, has 
two pallets projecting from it nearly at right 
angles to each^othAi; these are acted upon by 
th^ balancei wheel, as shewn in lag. 14, where, 
«the lowfr pallet ii^. snpposed to he in contact 
'vrith one of the kteth of the balance whctl, 
which, as it igonnd, pushes the pallet 
- round qpd the balance with it, till the balance 
has inaa4about a quarter of a tqm ; the tooth 
of (he balance wheel then slips off, and escapes. 


In this position the watch wonld run down, if 
it were not for the upper pallet &t that j^stant 
takinc another tooth on the opposite sjde of the 
balance wheel, which, as it moves in a con- 
trary directibn, pushes the balance back^again 
till the tooth escapes the pallet; the lower 
pallet then engages the wheel as before. But 
lor the better regulation of the time, the. ba- 
lance has a very fine spring m, fif. 15, called 
the pendulum spring, wfth the inner end fixed 
to the verge just beneath the balance, and th\^ 
outer end pinned to a stud f\xed to the top of 
the upper plate of the watch, so that the ba 
lance will rest only in one^position, and if it is 
moved eithft* way by ^he balance wheel, the 
spring will b^ve a tendency to bring it to the 
same position again. When the lower pullet, 
for instance, has just liberated a tooth of the 
bihince wht'el, the pendulum spring is strained, 
^•ind returns the Imlance to its point of rest in- 
stantaneously, the balance wheel following the 
upper pallet by the action of the main spring ; 
and when the balance wheel comes to push the 
baiauce beyond its pc^nt of rest the other way, 
it moves slowly^ because it has the ehisiicity 
of the peuduhim spring tewovercome. 

It is evident, that by strengthening or weak- 
ening the spring, the velocity of the baiaiifc 
cflii be regulated, which is done by u cuti- 
triwince shewn in fig. 15, and the underside or 
it in fig. 16. It is a plate of brass screwed to 
the top of the upper plate, close under the lia- 
lance; and at one place it is hollowed out (o 
receive a wheel w, which turns a segment (>V, u 
wheel Pf called the curb, which moves round 
in a circular groove : it has a- projecting leaf </, 
with a notch in it to receive the pendulum 
spring; so that hy turning the wheel with a 
key put on a square part o^ its arbor, the 
.spring is lengthened or shortened, .so as to 
give it a different power, and make (he ha lance, 
v'ibrate quicker, or slower; the a^ouf of tiie 
wheel 77, has a dial r, fig. 15, upon it,'wiflf 
divisions to set it by. The upper pi\ut of the* 
verge runs in a cock screwed to the upph-r 

( date, as shewn in fig. 8, which covers llie 
mlaiice, and protects it from violence; mid 
the lower pivot works in the bottom of fli.; 
pottance; the socket for the pivot of the ha- 
lance wheel is made in a small piece of bras.s, 
whicli slides in n groove made in the pottance, 
as shewn in fig. 14; so that by drawipg tla 
slide in or out, the. teeth of the balance whei 1 
..hall just clear one pallet before it takes the 
other. • 

*The watch is so adjosteil by the pendulum 
spring, that ffie jiahinee sliall vibrate so as to 
tom the centre wii£el round once in an hour: 
the spindle of this projects tliruiigh the lower 
plate, fig. 8, and has a tube fitted on it, whicli 
IS square at the top, and curries the minute 
hand ; the other end of this tulle has a pinion 
of 12 teeth on it, whici: turns the minute wheel 
s, figs. S and 17, of 48, and its pinion of 16, 
which moves the hour whcel^ /, of 48 teeth : 
the spindle of (his is a tube, which is put over 
the tube of the minute hand, und lias the hour 
hand fixed on it to indicate the time upou tlie 
dial-plate. 7 „ ' 

\YAT£R. It is scarcely itecessary to give 
any definition or description of this universally 
known fluid. ** It is a vevy transparent fluid, 
possessing a moderate degree of activity with 
regard to organised substaqces, wliich reudsra 
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WAT 


•g,®™?*! and vegetaWe life, for 


J geither 

taste nor smell. *lt appArs to ppssess consi- 
derable elasticity, and yields in a perceptible 
dej^ree to the pressure of air in the condensing 
machine, as Canton proved, by including it in 
aiAmen gl^s vessel with a narrow neck. 

The solubility or insolubility of bodies in 
ihis Quid composes a large part of the science 
of chemistry. 

Native water ib seldom, if ever, found per- 
fectly pure. The waters that flow within or 
upon the surface of*tljp earth, contain various 
earthy, ss^ne, metallic, ve{etabTe, or animal 
particles, according to the substances over or 
through which they pass. Rain and snow wa- 
ters are much purer than these, a^tlfough they 
also conmin whatever floats in the air, or h^ 
been exhaled along with the watery vapours. • 
WATER-BAILIFF, is an olKeer in sea- 
port towns, a(mointed for the searching of 
ships; and in London, ^the water-builifl* bath 
the supervising and search of fish, brought 
thither, and the ga^ering df the loll arising 
from the Thames; nis office' is likewise to 
arrest men for debt, &;c. or other personal or 
criminal maUor#iipon the river 'fhanibs. ^ 
WA'I ER-COLOUR^ The geiu ral or pim- 
ple colaurs, and the various species ('.fcacTi, lit 
for pail) ng in water-colours, are as follow : 
ly/iiies. Broicns. 

Ceiiise Spnnisli browTi 

Constant white Spanish lifjaurice 

\Vhile lead • Umlier 

Snanish white Bistre 

Flake white Burnt 'JVrra de Sienna 

Spodium. Unburnt ditto. 

BlacJcs, B eds . 

Biirnt-chefry stones Native cinnabar 
% TvoVy black Burnt ochre 

• Keating’s black Indian red 

Lamp black. Red lead 

Minium 

Greens, X.ake 

Green bice Vermilion 

(ireeii verditer Carmine 

Grass green Red ink 

Sap green In^jian 

verdignse distilled. 

Blues. 


• Yellows. 
English oebre 
Gall-stone 
Gamboge 
Masticob 
O^har de lure 
Orpiment 
Roman ochre 
Dutch pink 
SaffVon water 
King's yelftiw 
Gold velluw 
French berries. 


.Sanders blue 
Terre blue 
Blue verditer 
Indigo 
Liliims 
Smalt 

Prtissinii blue 
Light ditto • 

IJItraiiiiirine 
Ullrainariiie ashes 
Blue bb-p. 

^1- PaIK’’'INO. • 

WA'PEIt COURSE. A water course does 
Jiot begin by prescription^ior assent, but be- 
gets ex jure ^nuturn*, having this course natn- 
ralk ; and cimuot be diverted. • 
NVAI’EII of cri/sia/lizution. Many liiKs 
’vqiiiie a certain proportion of|^water to en- 
able them to retain the crystalline form, and 
tills ‘ is. called their water of orystallisation. 


, WjEA 
» , 

Some nbio ihie «o fyeUr,*ihtt U Zee ot 

Si* “IT' 6U to pow 

der. These are the efflorescent salts. Othe« 
have so great an affinity for water, that the« * 
ci^stals attract more from the air, in which thei 
dissolv e. These are the deliquescent. . 

'^^jhATERMEN. In London, the lordNnayor 
and court of aldermen have much nower in 
governing the company of vyatermen, nnd ap* 
pointing the fares for plying on the ifver 
J hames ; and justices for Midalesex, and other 
adjoining counties, •have also power to hear 
and determine offences, 8cc. 

WATER-SPOUT, an extraordinary aque- 
ous meteor, most frequently observfd at sea. 
It is a truly formidable phenoii^non; and is 
indeed capable of causing great ravages. It 
commonly begins by a cloud, which appears 
v%fy small, and which mariners call the squall ; 
which augments in a little time into an enor- 
mous cloud of a cylindrical form, or that of a 
reveAed cone, and pi^diices a noise like an 
agitated sea, sometimes emitting thunder and 
lightning, and also large quantities of rain or 
hail, sufficient to inundate large vessels, over- 
set trees and houses, and every thing which 
opposes its violent impetuosity. 

WA'^CR-VV ORKiS, in general, denote all 
manner of machines moved by, or employed in 
raising or sustaining water; in wMch sense 
water-milTs of all kinds, sluices, aqueducts, tkc. 
may be called waterworks. 

WAX. Tile upper surface of the leaves of 

many trees is covered with a varnish, which 
may be separated and obtained in a state of 
purity, and is ibuiid to possess all the proper- 
ties of bees' wax : hence it is juAly inferred 
that wax is a vegetable product, and that the 
bees extract it unultejred from the leaves of 
tree.s, and other vegetable substances that con- 
tain it. Several plants contain wax in such 
abundance as to make it worth while to extract 
it iVoni them. • * 

WAY, a road, or pa.ssage. A way may be 
by prescription, as if the owners and occupiers 
af such a fnnii have imineinorially used to 
cross another’s ground ; for this iiiynemorial 
usage supplies an' original grant. A right .jif 
way may also arise by act nod operation of 
law ; for if a iiiaii grants to another a ^ece of 
ground in the middle of his Held, lie at tj^e 
same time tacitly gives him a way tp come at 
it, for where the lavy gives any thing to any 
person, if gives implied by«wliatever is neces- 
sary for enjoyiii&ihe saiiA. 

Way oJ if smp, is sometimes used for her 
wake or tr.fck. But more comnionly^he term 
is understood of the course or progress which 
she makes on tIA water under sail : thus when 
she begins her motion, she is said to b*e under 

Teasel. ’ See Vivehra. 

WEATHER. See Meteorology. 

Weather-glasses, are instruments con- 
trived to indicate tii^ state or disposition of 
the atiiiospiieie, and the various alterations in 
the weather: such are ba|^ieters, thermome- 
ters, Iiygroine.ers, &c. i • 

^ AVE.4VINO, is that art by means which* 
silgle threads, whether of ^ottun, silk, W'oola* 
01 * flax, are formed into a clo8<»tabric called 
cloth. To enter into the complicated ^mazea * 
of this useful art, would require a volume of 
no ordinary size. It has somehow hafipened 
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Viat, till very Ifttely, ibis nrt has been consi- 
dered iinworthy^’the notice qI* any writer who 
^ conld do it jnstice ; but this defect is amply* 
supplied by the appearance of Mr^Murphy^s 
volume on weaving, to which the reader is 
referred for all the information respecting the 
proc^ which he may be in pursuit oC^^ See 
iilso Dmican’s Essays on the Art of Weaving. 

WEDGE, one of the mechanical powers, 
as ihfilijgre called. The wedge is a tnangular 
pruen, whose bases are equilateral acute-angled 
triangles. See Mecimnios. 

WEEK, in chronology, a division of time 
comprisinE seven days. See Chronology. 

WEIGHT, in phvsics, is a quality«in na- 
tural bodies!) by which they tend towards 
the centre of the earth. See Gravitation. 
Weight may be distinguished into absolute, 
specific, and relative. * * 

Weight, in commerce, denotes a body of a 
known weight, appointed to be put in the ba~ ' 
lance against' otlier bdSies, whose weight is 
required. 

WEIGHTS, Modem English. By the 27tb 
chapter of Magna Charta, the weights all over 
Engli ind are to be tlie same ; but for different 
commodities, there are two different sorts, viz. 
troy wqight, pnd avoirdupois weight. The 
origin froRi tvhicii they are both raised, is a 
grain of Vivheat gatliered in the middle of the 
ear. 

In troy. weight, twenty four of these grains 
make a pennyweight sterling, twenty penny- 
weights make one ounce, and twelve ounces 
one pound. a 


By this weight we weigh gohL^lver, jewels, 
and liquors. The apotliecarie#also uA the 
troy pound, ounce, and grain; but they^itfer 
from^the rest in f||ie intermediate divisions. 
They divide«the ounce into eight drachms, the 
drachm into three scruples, and the wruple 
into twenty grains. 

In avoirdupois •weight, the pound contoins 
si steep ounces, but the ounce is iesfc by near 
one-twelftb than the tA»y ounce, this latter 
contains 490 grains, and the Tormer only 44fl. 
The ounce contains 16 drachms: 80 ounces 
avoirdupois are only equal t6 73 ounces troy, 
and 17 pounds troy equaLto 14 pounds avoir- 
dupois. . r ,r ** 

By avoirdupois weight are wqjjghed mer- 
cury, grocervt wares, base metals, wool, tal- 
low, he nip, drugs, bread, &c. 

Wahle gf' Troy Weighty, as used hy the Gold- 
smiths, 


IGnu’ns. 


24 

Pennyweights. 

480 

2CL 1 Ounce. 

5760 

340 1 I Pound. 

Cirpins. 

Apoihecariesg^ 

20 1 

Scruple. • 

GO 1 
480 . 1 

3 } Drachm. 

24 1 8 1 Oiini’.e. 

5700 1 

218 1 9() 1 12 1 Pound. 


Table of Avoirdupois Weight. 


Scruples. , 
3 

Dram. 





8 

Ounces. 



. 3.84 

128 

i 16 

1 Pound. 


. 43008 

1 14:136 1 

1 1792 

1 112 

1 Quintal, or himdrcfl. 

860J60 

286720 1 

3.5840 

I 2240 

1 20 1 I’on. 


Mr. Ferguson gives the following comparison 
between troy and avoirdupois weight: 

176 tryv pounds are equal to 1^14 avoirdupois 
pounds. 

troy ounces arc equal to 192 avoirdupois 
ounces. 

1 troy pound contains 5760 grains. 

J avoirdupois p<kiud contniri.s 7U00 grains. 

I avoirdupois oiiuch containp437^ grains. 

I avoirdupois drain contains 27.h4ii75 grains. 
* 1 tro^ pound contoins 13 oss. 2.651428676 
drams avoirdniioi.s. 

1 avfdrdiipois Ib. contaliis I fo. 2 oz. l^ldwts. 

‘ 16 gr. troy. 

*■ Tliercfure the avoirdupois Ih. is t)> the lb. 
troy ns 176 to 14-4, ami the avoirdupois oz. is 
to tUfi oz. troy, as 437| is to 480. 

'I'he inoneyers, jewellers, &c. have a parti- 
cular class of weights for gold and precious 
stonaa, viz. car^t and grain : and for silver, the 
pennyweight and ffiKiin. The moiieycrs have 
ajAi a peculiar subdivision of tAe troy grain 
^ufl, dividing , ^ ‘ 

V the grainfiDto20 mite.s, |l 

the mrite iji^o 24 droits, *' ' 
c tiie' droit into 24 periots, 
periot into 24 blanks. 

Tlie dealers in wool have likewise a parti 


cular set of weights, viz. the sack, weigh, tod, 
stone, and clove ; the proportions of wliich are 
as below, viz. 

.the sack containing 2 weighs, 
the weigh - - - (i^tods, 

the tod - - 2 atones, 

the stone - - - 2 cloves, 
the clove - - - 7 pounds, 

Also 12 sacks make a lust, or 4363 poiiiuto. 

i Further, 

56 lb. of offi hay, ot GO lb. new hay, make a 
truss. * ’ If 

40 Ib. of straw make a truss. 

«Vi trusses make a load of hay or straw. 

14 Ih. make a stone. 

5 Ih. of glass a stone. * 

^VEIGin S and Measures. The standard 
of nieasnres was originally kept at Vyincliester, 
which measure was by the law of king Edgar, 
ordained to be observed throughout the king- 
dom. By stat 35 O. III. c. 102, the justircs 
in quartcr-ses.sioiis ^ every county, are re- 
quired to appoint persons to .examine the 
weights and balances within their respective 
jurisdictions. These inspectors may seize and 
examine weiahts in shops^.tkc. and seize false 
weights and balances ; and the offender being 
convicted beibre one justice, shnll be fined 
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from 6fl. toSOiL Persons oboCmcting (hg in- 
Bpectils to forfSit from 59 . to 40a. loapectori Inciple: if the vibrations >/ the tiwi^ 

to be recompensed oufof die cownty-nite. I^n- r ' 

dard weights to bt pnrthnscd by the scions n^l be i^tmoal y 

oat of the conntyrate, and producefl to all per- of the tobe into its ana, b/J^at Kf; 
sons paying for the production thereof. Infor- 

mationa to be within one month. wherm^ they will be erceedinriy . mormed^ f 

\^LD, 'or WoALO (reseda Inteola, Linn.), and the aoand rendered mnch louder (pan it 
is a plant cultivated in Kent, Herefordshire, would o^rwiae be. ^ 

and many other parta^f this kingdom. The WHU^, a well-known ^me at caras, which • 

vfhole of the plant ia nsed for dyeing yeJIotv ; requires |reat attention and silence ; hence the 

though some assert, that the seeds only afford name. • 

the roloiiring matter. • WiCKLfFFTSTS, or a religions 

Two Horte of weld are distinguished: the sect which sprang up in England in the reigp of 
bastard or wild, wlii^ Ifrowa nuttrally in the Edward HI. and took its name fronwonn Wick- 
tields; and the cultivated, The stglks of which litT, doctor and profrasor of divinity ft the univer* 
are smaller and not so high. For dyeing, the sityofOxford,who maintained that the substance 
latter is preferred, it abounding more i§ colour- of the sacramental bread andwine remained nn- 
iiig matter. The more slender th^smlk, the altefed afler consecration ; and opposed the doc- 
more it is valued. • *,(1100 of purgatory, indulgences, auricular con- 

WELDING. Welding is that intimate fessior^ the invocation oj saints, and'the wor- 


union produced between the surfaces of two 
pieces of malleable metal, when heated almost 
to fusion, and hammered.* 

WHALE. See Hal^na..* 

Whalk FI8HEUV. *^00 Fishery. 

WHARF, a space on tlie hanks of a haven. 


irnisiury uic invouniiuii ui naiuw, aiiu uio vrui- 

ship or images. He insdniained that children 
may be saved without being baptised ; that 
priests may administer confirmation ; that tliere 
ought to w only two orders in the churchy 
that of priests, and that of deaconS; He made 
an English version of the Bible, ^ and corn- 


creek, or hitlie, girovided for the coaveuieiit posed tww volumes, called Alethia, |hnt is, 
loading and unloading of vessels upon. * Truth, from which John Hiiss learned most of 
WHEAT. See Triticum, and HusbAn- his doctnn|s. • 


DRV. 

, WHEAT-EAR. See Motacilda. 

WHEEIi, ill merhunics, a simple marhim., 
rotftsisfing of a round piece of wood, metal, or 
oilier matter, which revolves on an axis. The 
wheel is one of th^ principal irieclianic powers ; her. 
' it has place in most enginis ; in elfect, it is ofan 
assemblage of wheels that most of our engines 
are coinpo.sed'. « 

WHEEL-AmMALwS, hrnchiomfSf a genus 
of aninfulcules which have an apparatus of arms 
for taking thiir prey, 


WIDOW, a woman who has lost her husband 
by death. In Londonf and throughout the pro- 
vince of York, the widow of a freeman is by 
custom entitled to her a|)parel, and the furniture 
of the bed-clian)i9lpr, culled the widow’s ebam- 


^WFE. After marriage, all tlie^vill of fto 
wife, in judgment of law', is subject to the will 
of the hushand, and it is commonly said a feme 
coverfp has no w'ill. 

WILDERNESS, in gardening, a kind of 


. -r, r-w grove of large trees, in a spadoi^ gardei(, in 

,*^WrilRLP()OL, an eddy, vortex, or gulph, which the walks are commouty made either to • 

intersect each other in angles, or nave the ap- 
pearance of meanders and labyrinths. 

“WILL. In tlie^ Hartleyan acceptation of 
the term, the will is that state of mind which 
is immediately previous to, and causes, thow 


where the water is continually turning round. 

These in rivers are very eoninnon, from various 
accidents, and are usually very trivial, and of 
little consequence. In the sea they are more 
rare but more (langrroiis. 

WHIRLWINl), a w ind that rises suddenly, express aq^s o? memory, imagination, resigning, 
is exceedingly rapid and impetuous, in a wdiirl- or bodily motion, which vve term voluntary ; 
ing direction, and often ^irogressively also ; but corresponding to the common acceptation of tl^ 
it is commonly soon spent. Dr. Franklin, in his term tWi/zon. In the more customary use of 
Physical and IVIeteorological Observations, read the term, it comprehends the whole cla-ss of 
to the Royal Society in 175C, supposes a whirl- feeliiig.s by which volition Js produced, 
wind and a waterspout to proceed from tlie WILLorwrfTKTAMl'TNT, in law. Every 
same cause : their only ditlereiic^ being, thilt person capable of binding himself by contract, 
the latter passes over the and the former i.s ra*pable of making a will. Ai.sq^a male 

over the land. This opinftn is eorrohurated infan^f the age ^f 14 years and upwards, and 
> by the observations of many otheis, who have femawof twelve years and upwards, are capa- 
remarked the aphearances and elircls of both ble of making a will respecting personal estates 
to be the same.^ They have botli a progressive only. But a nmrried woman cannot make a 
as well as a circuhir motion ; they asudlly rige will unless a pow'er is i^served in a marriage 
ailter cairns and great heats, and mostly happen settlement; nut wherever personal property, 
in the warmer latitudes : the wind blows every however, is given to a ^narried woman for her 
way from a large ^iirronnding space, both to the sole and separate use, she may dispose of it by 
water-spout and wliirlwind ; and a water-spont will. If a lenie sole makes her will, and after- 
has, by its progre.s.sive motion, passed from the wards marriesv such marri4|fe is a legal revo- 
se^tothe land, and prodllfced oil the pheno- cation of the will. Wills are ofjtwo kinds, 
meiq^ and etfqpts of a whirlwind ; so that there written and verbal ; the fonder arCi most usual * 
is no reason to 'doubt that they are*nietqprs an] seMre. It is not absolnlely necessary tha# 
arising from the same general cause, and ex- a will rmould be witnessed ; and It testament ol 
plicable upon the same priiiciplesffuvnished chattels, written in the testator’s hwn^iiand,- 
electrical experiments and discoveries. Aough it should have’neither the testatA-’s name 
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nor seal toJt, nor witnesses present at his pnb- 
IkatioD, will beSi;ood, provided sufficient proof 
q, can be had that it is his hand-writinp:. 

^ A codicil is a supplement to a willj or an ad* 
dition made by the person niaking the same, 
nnneaed to, and to be taken as part of, ^e will 
itseU,%eine for its eiplanation or alteralBisi, to 
add sqyvietninfjr to, or take something from, the 
foqner disposition, and which may also be either 
. wntten or verbal under the same restrictions as 
regard wills. * * 

WIND. See Meteorology. • 

Winds, track. See Meteorology. 

WINDMILL, a kind of mill, the internal 

parts of Which are much the same with t!iose of 
a water mill ^ from which, however, it dilfers in • 
being moved by the impulse of the wind upon its 
vanes, or sails, which are to be considered as a 
wheel on the aile. 

VVlNDLASSj orWiNDLACE, a machine used ^ 
to raise liirge weights, as guns, stones, anchors, ^ 
See. See Mechanics. . ' 

WIND-SAILS, in a ship, are made of the 
common sail-cloth, and are usually betwen 2.5 
and 30 feet long, according to the size of the 
ship, and are of the form of a cone ending ob- 
tusely. 

WrifDWARD, in the sea langrage, de- 
notes any tiling towards that point from which 
the winu blows in inspect of a ship : thns, 
windward tide is the tide which runs against the 

wind. Q 

WINDAGE of a gun, mortar, or howitzer. 
The diderence between the diameter of the bore, 
and the diameter of the shot oiT shell. 

WINE. Ail wines contain an acid, alco- 
liolj tartar, extract, aroma, and colouring niatr 
ter. Tlie presence and nature of each of these 
principles may be ascertained in the follow ing 
way ; — ^ 

1. Acid. All wines, even the softest and 
mildest, redden litmus, and therefore contuiii 
an acid. This ak.iunds, however, chiefly in the 
thin wines oi'wet and cold climates, where the 
gnpe juice or must contains but a small portion 
of sugar. ^ When wine has been boilea to ev.- 
tra(‘t tlitv brandy, the liquor that remains in the 
%^\\, and is thrown away as useless, is a sour 
naase^us fluid with an acrid and burnt flavour. 
When filtered and allowed to remain at re^t fur 
a^,time, it deposits a 'good deal of extruciive 
matter, bgcoin.'s covered with mould, and (l.eti 
contains a notable quantity of acetous acid, 
whirh may be 8e|>arated by distillation. Tin 
wines that contain the greatest quantity of these 
acids yield the worst brandy, nofjs there any 
method yet known of separating or neutralizing 
the acid without materially injuring the quality, 
or lessening the qnanlity of ' the ardenl^irit 
3. Alcohol. The existence of this princi^e and 
^ mode of extraction by distillatien has been fully 
described under the article brandy, 'i'he quan- 
tity of alc6hol varies prodigiously The strong, 
rich, full-bodied wines of the warmer vine 
countries will yield as ifinch as a third of ardent 
spirit ; whilst thin liglit wines will often give 
ao moie thus abofib one-si i^tcenth of the same 
s&ength. a% Tartar. ^ This substance has al.so 
^ been fiijly ilascribqd in its proper place. Tartar is 
*• sot altojifetber a (Xfoduct of the ferme^tioj of 

wine, since L isiroontained in must, tMugn in 
sniall^uaotity. 4. Extract. Must contains an 
SbitDoai^e of extractive matter,which materially 
aasistp the fermentation, and is afterwards 


found, in part at least, in the lees, but another 
portion may be obtained from the wine b# eva- 
poration. It is also extract that mixer with 
and (kipurs the tar^r. By age the quantity of 
extractive itotter diminishes^ 6. Aroma. All 
wines possess a peculiar and gratefuf smell, 
which would iudicate a distinct aromatic prin- 
ciple, but it has never been exhibited in. the 
form of essential oil, of condensed Id any smaller 
quantity by distillation oC any other mode. To 
givw wine all its aroma it should be fermente 1 
very slowly. G. Colouring matter. The husk 
of the red grape contains agtfod deal of colour, 
which is extracted w'hen the entire fruit is 
pressed, aivt becomes dissolved in the wine 
when the fermentation is complete. Many sub- 
stances will separate the colour. If lime-water 
is added to higli-coloured wine, a preripitate is 
formed dT k^ialat of lime that carries down with 
y. all the colouring matter, which runnot again 
be separated either by water or alcohol. But 
if wine alone is evaporated gently to dryness, 
and the residue treated with alcohol, the co- 
louring matter dissolves therein. We may 
add, too, that t|ie natural colour of wine is 
entirely and speedily destroyed by the addition 
of hut well-burnt charcoal in pretty fine powder. 
The colour of r?d wine in the state in which 
w* receive it is not entirely that of the grape, 
blit is giv(‘ii by other colouring subitances, 
which, howt*ver, are quite innoxious. 

WINGED, in botany, a term applied to such 
stems of plants as are furnished ail their length ' 
with a .sort of membranaceous leaves, as the 
thistle, 8(C. 

WINNOWING MACHINES. Machines 
of this sort are in pretty general use where 
thrashing-mills, to which they may be attach- 
ed, are not erected ; they are made on dif- 
feretit principles, according tu particular cir- 
cumstances. 

WIIIE, a piece of metal drawn through the 
hole of an iron into a thread of a finencbS ar ■ 
swerable to the hole it passed throiigli. 

Wires are frequently drawn so fine as to be 
wrought along with other threads of silk, wool, 
flax, &c. 

The metals most commonly drawn into wire 
are gold, silver, copper, and iron. 

Gold wire is made of cylindrical ingots of 
silver, covered over wjfh a skin of gold, and 
thus drawn succeie^ively through a vast number 
orholea,eacli smaller and smaller; till ni last it 
is brought to a fineness exceeding (bat of a hair.^ 
That admirable ductility which makes one of 
the distinguishing characters of gold, is no where 
more conspihuous Ilian in this gilt wire. A ey- 
linder of 43 ounces of silver, covered with a coat 
of gold, only w eighing one ounce, allrDr. Halley 
informs us, is usually drown into a wire, two 
yards of which weigh no more than one grain : 
whence 99^ yards of the wiye weigh no more 
than 49 grams, and one single grain of gold 
covers the 98 yards , so that the ten-thousandth 
port of a grain is above one-eigbth of an inch 
long. 

Wires are drawn sqnare, and of other figures 
in their sector. In .iarticular they are drawn 
grooved, so that any small part will form Jie 
pinion oSn clock or watch vvork. 

As the violent action of the drawing plate 
renders the wire hard and brittle, it i.s neces- 
sary to anneal it Mveral times during the course 
of drawing. » Very small holes are wade I 
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thin #ire, is made by rollin]^ or cnisbing the 
end by a smooth bnmishine tool upon a p(4|shed 
plate • ^ ‘ ■ 

Wfl', a facolty of the mind, coosistiodf, ac. 
con^inf^ to' Mr. in the assembling and 

putt ng together of those ideas, with quickness 
nn^varietyain which any resemblance or con- 
gru'ty can\e found, in order to form pleasant 
HcUires and agreeable visions to the fancy. 
This faculty, the same author observes, is just 
the contrary of jifHgment, which consists in tlie 
separating carefully from one another, sncIi 
ideas wherein can b^c^nd the lecmt difference, 
thereby to avoid being rnislea by mniilitnde and 
aflinity, to take one thing for another. It is the 
metaphor and allusion, wherein, for the inost^ 
part, lies tlie entertainment and pleasantry of 
wit, which strikes so lively on the fancy, and ij 
therefore so acceptable to all people, because^ 
its beauty .nupears at first sight, and there is re- 
quired no labour of tliuugnt to examine wliut 
truth or reason there is ig it. The mind, with- 
out looking any further, rests satisfied with the 
agreeableness of the ^ict(ile,^nd the gaiety of 
the imagination ; and'it isn kind of affront to go 
about to examine it by the severe rules of truth 
or reason. Wi(9is also an appcllatiori'givenf^o 
tli<* pe^no possessed of this faculty. 

W ITKNA-MOT, or W insNA-fiEMOT, anfong 
oiir Saxon ancestors, was uterm which literally 
signiliedthe assembly of the wise men, and was 
applied to the great council of the nation, of lat- 
te? days called the purliarneiit. 

WITHERNAM, in law, a \y rit that lies w'here 
a distress is driven out of the county, and the 
sheriff' cannot make deliverance to the party 
distrained ; ip that case, this writ is directed to 
the sheriff^ coitnundiiig him to take as many 
of the beasts, or goods, of the party into his 
Iceepiag till, ho make deliverance of the first 
distress! 

WITNESS, one who is s\^om to give evi- 
dence in a cause. If a mun is subpoenaed as a 
witness upon a trial, he must appear in court on 
pain of £100 to be forfeited to the king, and 
£10 together with damages enuivaleni to tiie 
loss snstained by the want of ids evidence to 
the party aggrieved. 

Where a witness capnot be present at a trial, 
he roqy, by consent of tli^ plaintiff and defendant, 
or by rule of court, be exaiSined upon interro- 
gatories ut the judges' chambers. No witness 
is bound to appear to give evidence in a cause 
unless his reasonable expence is tendered him, 
nor need he appear till such charjie is actaally 
|iaid him, except he both,j^de8 and is sum- 
inoned to ^ive evidence within the bills of 
moitalily. 

WOAD, isatis, glastum, is a plant which 
grows wild in ^me parts of prance, and on (he 
coast of the Baltic Sea ; the wdldVOad, osd 
(hat which is cultivated for the use of the dyers, 
appear to be the same species of plant See 
Dyeing. • 

W O LFll AM. See Mineralogy. 

WOOD, cutting in, is.gsed for various par- 

S ; 08 for initial and loured letters, head 
il-piccetf of books ; ond even for^hemes, 
matical mid other figures, to mveothe 
expense of engraving on copper : and for prints, 
and stamps forpaperB, calicoes, linens, &c. The 
invention of cutting in wood, as v^ell as that in 


copper, is ascribed to a goldsmith of Florence 
*biiC Albert Durer andLneas Jirought both these 
arts to pgrfection About 'two hundred veers ^ 
Bgo, the art of cutting in wood was carriea to a 
vei^ Jeat pitch, ana might even vie, for beauty 
and illtness, with that of engraving on HBpiier. 
See Engraving. 

WOODY-FIBRE, or Lignin. If a piece of 
wood be boiled in a great quantity of water ,%!! 
it no longer gives out taste or smeH, and if it.be 
afterwards digestedrin alcohol, the substance 
which remains is the woody fibre. It is either' 
in a fllirons, lamellated, or pidveralent form. 
This substance, which is more or jess^oloored, 
has neither taste nor smell ; is nt altered by 
exposure to the air ; and is insoluble in water 
and alcohol. When it is heated in contact wi(h 
airy it blackens, exhales dense, acrid, pungent 
fumes, and leaves behind a coaly matter, which 
' does not change its form. By reducing it to 
ashes# it is found to contain a little TOtasli, sul- 
phate of potash and lime, and phosphate of lime. 
When it is distilled in a retort it yields water, 
acetic acid contaminated with oil, a thick bi^ 
matter, carbonated hydrogen, and carbonic acid 
gases, and a portion of ammonia, combined with 
acetic aci^l. The pure ligneous fibre is decom- 
posed by being heated with strong niftic acid, 
and yields a very considerable quantitjiof oxalic 
and malic acid. 

WOOL, the covering of sheep. Each fleece 
consists of wool of several qualities and degrees 
of fineness, which the dealers (herein take 
care to separa^p by a process called wool- 
sorting. 

The fineness aud plenty of our w )o] is owing 
in a great measure, to the short sweet grass in 
many of our pastures and downs ; though the 
advantage of our sheep feeding on this grass all 
tlie year, without being obliged to be shut up 
under cover dnriug the winter, or to secure 
them from wolves at other ^imes, contributes 
not a little to it 

WOOL-COMBERS. By 36 G. Itt, c. J24, 
n)I (hose who have served an apprenticeship to 
the trade of a wool-comber, or who are by law 
entitled to exercise' the same, and also thj|ip 
wives and children, may set up and exercise 
such (radJ, or any otlier trade or busine'JS they 
are apt and able for, in any town or place within 
this kingdom, without any molestation; norshiHl 
they be removeable from such place by the poor 
laws. 

WORD, in a military :ense, signifies signal, 
token, order.} aS*watch-word. 

The WoBD, ? is a peculiar wqyd that 

W^atch Word, ) serves for a token and mark 
of distinction, ^ven out in tlie orders of the 
day in time of peace, but in war every evening 
in the field, by the general who commands, and , 
in garrison by tlfe governor, or other officer com- 
manding in chief, to present surprise, and hin* 
der an enemy, or any treacherous person, from 
passi^ backwards anAlbrwards. 

WORD, in language, an articnlatc sound, 
representing some idea on coriceptioQ, of the 
mmd. The copiousness of Ae English langom 
is proved by the following enamerSltion of ue , 
w^s in Johnson's Dictions^ ; * . * 

AJicles . . . . J 3 . . y 

Noons sabstantive , • , • 30409 . 

A(i|jectiveH s’* 9063’ 

Pronouns .... 41 
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J Mliira ^ , .5^ 

muter . . . 

Se^tive (or imperfect) 

auxiliary 

ioipenonal 

Verbal oonn .... 
Participles .... 

Adverbs . ^ . 4 

— in . . . . 2( 

Prepositions . . . . 

Corunnctions .... 
Inteijectionsj^, . 


WREN. See Motaoiixa. 
WRIST. See Anatomy. 


.Wjjrr, M the ling's precept, bj which uy 
I thing IS conunaAdeVrtouchinl a snit or action ; 
^ as the defendant or tenant to be summoned, a 

^ distress to be taken, a disseisin to be redressed , 

1 See. And these writs are diversely divided ; 
. 38 some in respect of their order, oi^ manneP of 
125 granting, are termed or^jinal, and^ome judi- 


Adverbs ^ ^ . 499^ nKon Writ qfinqinru qf damages, a jadivial wnt 

in . . . . 2096 J that issues out to the sheriff, ^pon a judgment 

Prepositions 69 by default, in action of the case, covenant, 

Coiuanctidns . 19 trespass, tnwer, Stc^^cqmbianding him to sum- 

Inteijectionsf, . * . 63 ipon a jury M en(/hire wliat damages the plain- 

^ — tiff has snstaixed occasione prsemissiornm ; and 

Total . 40301 when this is returned with the inquisition, the 

It must be remarked, however, that in .this rale for ji^dgment is given upon it: and if 
list many of the compound words are not rec- nothing is said to the contrary, judgment is 
koned ; that the participles are those only hav- ^-thereupon entered. 

ing no verbs to which they may be refeni'd, as WREFERS io the Si^et, a term used in 
beloved; that though so few verbal and partici- Scotland to designate solicitors, who conduct 
pial nouns are stated by Johnson, yet every ac- causes before the c(^prts of Edinburgh ; they 
Qve verb may supply one of the former descrip- are so named from their having had the eXclii- 
tion, and 'every verb one of the latter ; and that sive right of preparing papers which required 
both these (verbal and participial nouns) seem the king’s signet. 

to be merely different applications of a tmo WRONG stamp. By 37 George III' r. 136, 
gerund.*^ a^ insti ament (except bills %f exchange, pi o- 

WORKING m harvest. A person may go missory notes, or other notes, drafts, or orders) 
abroad to work in harvest, carryings with him a liabhe to stamp-duty, whereon shall be impressed 
certiBcate from the minister, and one church- any stamp of a differeut denomination, but of 
worden or overseer, that he has a dwelling- an equal or greater value tlian the stamp re i 
house or place, in which he inhabits, and has qiiired, may be stamped with the proper 
left wife and children, or som» of them, there stamp after the execution, on payment of di ty 
(or elsewhere as his cbndition shall require,) and five ponnds penalty, but wifhoiit any at 


(or elsewhere as his cbndition shall require,) 
and declarl ig him an inhabitant there. A per- 
son carrying such certificate with him shall not 


and hve ponnds penalty, but w: 
lowance for the wrong stamiJ' 
Likewise any such instriinie 


nt (except as 


he apprehended under the stat. 17 G. II. c. 5, aforesaid) being engrossed without hav ing heeii 
commonly called tlie vagrant act. first stamped, or having a sti,mp theieoii ot 

WORMS. See Vermes, and Mbdicini:. less value than required, the same may he 


WORMWOOD. See Artemisia. 
WORSTED, A kind of woollen thread. 


iity and ten pounds penalty only, for^each 


which, in spinniiqir, is twisted harder skin thereof : byt in case it shall be satisfni^-, 
than ordinary. It is cmefly used either wove torily proved to the commissioners of stamps, 
or knit into stockings, caps, gloves, or the that the same hath been so engrossed either by 
like. accident or inadvertency, or from urgent tie- 


^ TT fiuAAn, 111 iicruiurjr, a luii ui uuc iiiicii i/.i vm... -.«««.» in, 

OT silk consisting of the colours bqyne in the out any intention of fraud, the Commissioners 
esrutcCieon. placed in an achievemext between are authorized to stamp the same within sixty 
the helmet aM the crest, and immediately ai.p. days after the exeentiop. to remit the penalty 
pAYting the creHt. •* in part, or in all, and n indemnify persons so 


persons so 


WRECK, snch goods as, after a shipwreck, enmssing the sanle. 
are cast upon land by the sea, and left WURMBEA, a genus of plants of the class 

there within some county, for they are not and order hexandria trig) nia. There art three 
wrecks so lo^ as tliey remaia st sea, being stories, herbs ot (he Cape, 
within t{ke jariMiction of the AdimraKy. i 


X or X, the twenty-second letter of our 
9 alpbabet. In oooterals it expresses 10, 
whence in old Roman mannscripts it is used 
for deqarina; and^s such seems to be made 
o^two V*s placed \De over tha other. When 
I a dash is a&ded over it, thus X, it signifies ten 
jhonsaiftL ^ J 

XANTHR a venos of plants of the cliss 
aM4 ofder dioeeirimBpeiiefia. There are two 

wmakk, peotf ndria, and arrange^ io the 


natural classification under the 49th order 
compositsB. There are five specif s, only one of 
which is a native of Britain, tl^e strnmarium or 
lesser bnrdock. Horses and goats eat it ; cow s, 
sheep, and swin^ refuse it 

XANTHIORZAj-'a genus of plants of the 
class end order pentannria polygomia. ^ Tjifte 
* “ .ies, a shmb of Norm America. 

AAW lilOXYLCM. the tooth ache tree, a 
genns of plaffts of the class and order dicecia 
uentandria. There is one species, a tree of 
Jamaica, ^ i 
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Xlj^NIA, a ffenos of plant# of th« claaa 
and Mer pentanaria monoffjnia. The caltx 
18 a perianthininj ooroposed o( tluee *|pail» 
eordated and deoiduons ^flSavta. AThere are 
three ftpeciea, trees of|the West Indies. ^ 

. XIPHIAS, the in nataral histoiy* 

a genus of fishes of the order, apodes ; generic 
chfliacter: j^ad with the npper jaw ending in 
a sword wped snou^ mouth without teeth : 
{yH-membrMe »eight-rayed ; body roiinc^sb, 
without scales. There are three species; 
Xiphias, gladeiis^r the common sword-fish, is 
of the length of twenty-feet, and is particularly 
dibtinguishcd bv its QpDesgpaw being stretchea 
to a considerable distinic?Hbyond the lowjjf^ 
flat above and beneath, but eclgsa at the sidS, 
and of a bony substance, covered by a strong 
epidermis. It is a fish cxticmely rapacious, and 
finds in the above instriiiiient a weapon of at- 
tack and destruction, able to procure it the most 4 
ample supplies. It first transfixes its prey 
with this snout, and then devours it. It is 
found in the Mediterranean, chiefly about 
Sicily, and is used as fo^df by the Sicilians, who 
preserve it for a long time \pf .klalting it in small 
pieces. *• 

Xiphias, platypipnts, or the broad>finned 
sword-fish, is foi|pd in the Northern, Atlantic, 
and Indian Seas, and is considered as one ^f 
the nioA fatal enemies of the whale tribe. ^Its 
strengtii is so great that it is said to have per- 


vaded with its snout, or swoi 4 » ^ of 
•East Indiaman ; ana a plank and' snoot in at- 
testajjpnj^ this tsircumstancs the latter closely^ 
- driv AjA the former, are to be eeen in tho 
BritisAMuseum, having been communicated to 
Sir JAph Banks by an East India (^tain, 
of honour and veracity. When young this fish 
is used fbr food, but after it exceeds lour or 
five feet in length. s> 

XIPHIDIUM, a genus of plants of the class 
and order triandria jnonogynia. ^ There is one 
species, a heib of the West Indies. 

XYLO-ALOES, or aloe-wood, 'in phar- 
macy. _ See Excoecaria. • * 

XYLoCARPUS, a genus ofAlants of the 
class and order ocfandna mono||nia. There 
is one specie^, a tree of the East Indies. 

XYLOPHYLLA, a genus of plants of the 
class and order pentandria trigynia. There 
»are se%en species, shrubs of the West Indies. 

X\yLiOPlA, a genus^ plants of the class and 
or^r polyaiidria polygynia. There arc three 
species, trees of the West Indies. 

XYLOSMA, a genus of plants of the cla^ 
and order diiecia polyandria. There are two 
species 

XyRIS, a genus of the triandria monogynia 
class of^lants, the flower of which aconsista 
of three plain, patent, large, crenat^ petals, 
with nasrow ungues, of the length of the cup 
There are three species. 


Y ^ twonty-third letter of our alphabet. 
* > ' is a fifliTicral, signify ii^g 160, or ar- 
cordr ^ to Uaroiiiusf 150 ; and with a dash at 
to|), as.y, i^signifies 150.000. 

YACHT. This woid is taken fiom the 
'Dutch. It is a small ship with one deck, car- 
r>ing four, eight, or twelve guns, and thirty 
or forty men. Yachts, in general, are from 
thirty to 160 tons ; coiittived and adorned both 
withinside and without, for c.iriying state |>as- 
seiigcrs. Tiic} aiisw er the pui poses of %u.siiicss 
as well as pleasure, being remarkably gpod 
sailers. ^ 

YAf^OLmS, Amntk, •01 Thumersone, 
which see. 

YARD. See Measire. 

YARDS of a s/iip, are those long pieces of 
timber which are made a little tapering at eaSh 
end, and are. fitted each athwaiff its proper 
mast, with the sails made s41o them, so as to 
lie hoisted^ip, or lowered down, as occasion 
serves. They have their names from the masts 
to which they belong. 

Yards also denote places ^eloi^ing to the 
navy, where the ships of war, &c. are laid (1^ . 
in harbour. There are, belonging to his Ma- 
jesty's iiavv, six ^rent yards, viz. Chatliain, 
Deptford, \VooRvirh, Portsmouth, Sheemess, 
and Plymouth ; these yards are fitted with se- 
veral docks, wharfs, luimehes, and graving 
plftces, for th^ building, repairing, and clean- 
ing ^f his nbjysty's snips ; and therein arc 
lodged great 4uantities of timber, miftts. 
plonks, nnehors. and other nmtarie.ls: there 
arc also coiwenii'nt store-houses in each yard, 

11 which arc laid up vast quantities of cables. 


rigging, sails, blocks, and aU other sorts of 
stores, needful for the royal navy. 

YARD ARM is that half of the yard that 
is on either side of tlie mast, when it lies 
ath%sart the shjp. • * 

YEAR, the* time that the siim^kes to go 
through the twelve signs of the zodiac. See 
Ghkonology. 

Y ear, or solar year,^ properly, and by way 
of eminence so culled, is the space oT timejp 
which thetfuii moves through the twelve signs 
of flic ecffptic. This, by the observatlSns of 
the bt ht modern astronomers, contains 365 days, 

5 hours, 48 minutes, 48 Seconds ; the quanti^ 
assumed by the authors of the Gregorian 
calendar is 365 days, 5 haiirs, 49 iiynutes. 
But in the civil oy popuMt- account, this year 
contains onlf 3t^ day<^ except every fourtli 
year, whictfeontains 366. • 

Common civil year, is that consisting of 366 
days; huvini^ siwen months of thirty-one days 
each, four of thirty days, and one of twenty- 
eight days ; as nidicated by the following well- • 
known memorim lines : 

Thirty days hav9 September, 

April, June, and November; 

February tweilly-cight alone. 

And all the rest have tlyrty-one. 
Bissextile nr leap-year, dbnsists of 366 days^ 
having one di^ extraordinary, caljpd the m- 
tewalnry, or bissextile day,^which takfs place tb 
evlrv fourth year. ^ • 

T EAR and DAY, is a tinib that deter- 
mines u right in many cases: and ii^some. 
works an usurpation, dnd in'otners a fireacrip- 
tion ; ns in case of all estray, if the o.wner 
« a 341 3 * 
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proclanfMtion beb^ mode, challen^s it not 
within the time^ it is (brfeited. So is the' y^er 
'hnd day jriven in case of appeal ; ci^ of 
descent after en^ or claim, ir no clane^^^im n 
6ne or writ of rifiht at the common law\>so of 
a vilftfiCi remaining in ancient demesne^^j^ a 
man sore braised or wounded ; of protecmhs ; 
essoins SSi respect of the king’s servipe r' of a 
wr^'k: and divers other cases. >» 

YEAR DAY and WASTE, is a part of 
the king’s prerogative, whereby he challenges 
the profits of their lands and tenements for a 
year and a day, that are attainted of petty trea- 
son or felony* whoever is lord of tiie '^anor 
where the tants or tenements belong ; and not 
only so, hut in the end may waste thc^ tene- 
ments, destroy the bouses, root up the woods, 
garden, and pasture, and plough tip th^ 
meadows, except the lord of the fee agrees 
with him for redemption of such waste after- 
wards restoring it to tliedord of the fee. q \ 

YEARS estate for. Tenant for term wf 
years, is where a man lets land or tenements 
tq anotlier, for a certain term of years agreed 
upon between the lessor and lessee ; and when 
the lessee enters by force of the lease, then he 
is tenant for term of years, 

YEASrr, or barmy is the head, W senm 
which risc's upon beef or ale daring the process 
of fomientation. It is used for a lea^'ei^ or fer- 
ment ip, die baking of bread, ns serving to 
swell or puff it up very t^nsid-'rably in a little 
time, and to make it much lighter, sutler, and 
more delicate. When there is^foo much of it, 
it renders the bread bitter. vThe following 
beautifAl di^cription of this process is given by 
Dr. Ure, in m's Dictionary. 

It is to the gluten that wheat flour owes its 
property of making a fermentable dough with 
water. This flour paste may hideed be re- 
garded as merely a viscid and elastic tissue of 
gluten, the interstices of whtch are filled with 
' Starch, nlburen, and sugar. We know that it 
is from the gluten that the dough derives its 
property of rising on the .admixture of leaven. 
The Iraven acting oi. the sweet prmci]de ofthdf 
wheat, gtves rise in succession to the vinous 
kiid acetous fermentations, and of consequence 
to alcohol, acetic and carbonic aejis. The 
latter gas tends to fly off, hut the gluten resist.-: 
ibrdisengagement, es^nds like a membrane, 
forms a multitude of nttln caVitie.s, which gi\>. 
lightness and spoggtness to the bread. For 
the VL’ftoi of gluten, flour of all tlio.se grains 
and roo*8 which coof^st chiefly qf st^ren are 
noti'ayiablc of making raised breai^ f ?n with 
the addition of leaven or yeast. There docs 
not appear to be any pr:ciiliar fci mentation to 
which the name patmry .Omuld be given. 

^ This invalnahie article in domestic economy 
^ is, at certain seasons of the ycur, 'very scarce 
in this country, and at those limes what is to Ije 
obtained is gmerally of an inferior qualitv. 
Various expedients fiav^ been tried to remedy 
this defect, but the besi ever made known to 
the pnblie is unquestionably ihot described by 
Mr. Wf Cobbet, a^ractised by the people of 
'.^g Islanc*-, America, which is^s follows : 

Rub ^etw'een t^e hands three ounces pif 
&op8, 60 os to sepr^te them, and then put th|m 
into n mMbn 7>f mling water, where they me 
to boiyor half an hour. Now strain the liquor 
througfi A fine sieve into an earthen vessel, and 
whUe Jit is hofj» put in three pounds and a half 


of rye floor; stirrinj^ thcliquor well, and quickly, 
c as the floiM' is pat ni. When it has bccoife as 
' cool » brewing, mdd half a pint of 

. good yeOAL <k^U^i1Ki^oIlavvitig day, whilst the 
mixture is formeating or yorking, stir well into 
it seven pounds df Indian-cora meal ; this will, 
render the whole mass stiff like dough ; this 
dough is to be well kneaded and rolled oiit into 
cakes about a - third of m inch in^iickness. 
Thegp cakes are to be cm out pifo^arge disks, 
or lozenges, or any other shape, by an inverteir 
tumbler or other instrument ; qnd being placed 
on a sheet of tinned iron, or on a piece of board, 
are to be dried by t^^eatasf the sun. If care 
hg^keii tbaf> the^ IRv frequently torned,< and 
tim they receice no wet or moisture, they will 
become as hard as sliip-hiscuit, and may be 
kept in a ^hich is to be hung np, 

or kept in an airy and perfectly dry situation. 
cWhen bread is to be made, two cakes of the 
above mentioned thickness, uud -^boiit three 
inches in diameter, are to be broken and put 
into hot water, where tliey are to remain all 
night; the vessel staiMirg near the fire. In 
the morning they^ili'^fle entirely dissolved, 
ond then, the mixture if' to be employed ,in 
setting the sponge in tlie same way that beer 
yeast is noed. ^ 

Yellow earthy named By Werner, gel- 
berde, is of a yellow ochre colour of iBrious 
degrees of intensity. It is massive, soft and 
friable : it adheres strongly to the tongue and 
feels greasy. It occurs in beds with iron-sfone 
in Upper Saxony, and is emj)loyed as a yellq)V 
pigment. * 

Yellow, Naples, a- fine I'Jgmeiit so called 
from the city in which it was long prepaid. 
It has the aj>pearance of an earth, is very fria- 
ble, heavy, porous, and not al(i:|^jit by exposure 
to the air. 

YEOMAN, is defined to he one that hath 
fee hind of 40s. a year; who w^i.s t!-^rehy, 
heretofore, qualified to serve on juries, “amt 
can yet vote for knights of the shire, and do 
any oi'ier act whrre the law requires one that 
is prof ms H'leqnfh homo. 

Ykoman of the ffuardy one helimging to a 
sort of foot guards, who nllenil at the paliiep. 
The yec^nen were uiiiformly required to he 
six fleet high. They are in number JOO on 
stant duty, iind 70 off du^. The one Jialf caiiy 
arquebuses, and tl.e other perfuiaan.s. .Their 
uttendanre is confined to the sovereign’s })er- 
sqn, Imth at home and abroad. They are t'lad 
afh r the manner of king Henry VIII. 

‘YEW. SeeTAXUs. 

YOKE, in agncnlture, a frooic of wood, 
lilted over the ivhs of oxen, vv(^rehy tliey 
are coupled together, and harno^d to ilie 
plough. ' 

IfOLK, a viord u.sed to designate the yellow 
part of ani^gg, ftom which tli^i chick is-pro- 
jilred. In the yolk of eggs there is a con- 
siderable quantity of oily matter, which may be 
obfaine<1 by pressure after boiling. This oil is 
yellow and tasteless. 

The term yolk is also used for an animal 
Hiinp which is fourick jn wool, and which seems 
designed by nature ns a preservative of that 
article, f ' 

YTITITA. This is a new ^nrth discovered 
in 1794 by Frof. Oadolici, in a stone from 
Yttcrby in Sweden. See Capoumtk. 

It may be*-obtaincd most midily by (iising 
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ea^Knite two par^ of cmiic pOtaeln and the earth f(aia% appeamneeB of 

■nn the mase wMi boilihir water, and filtar* WnetallneatioD ; eo that it, ia eovcely to be 

I. _ S Sj^ Dary, that xttria ©ooaiitaa 

iple matter, metallic m iUnatofe, 


inK the lioaor,- which is f 

yttria IS perfecdv ^itP^tp^ofroommi- 
nated*with oaide of i^ngaaea£ from w^h it 
is not easily freed. ' Its specific grari^ is 
4.842.. It has neftber taste nor smell. It is in- 
^iislble a^ge ; but with borax melts into a 
transpare^&lass, orjapaque white if the horax 
^re in eraite ft is insoluble in water, ^nd 
in caustic fixed alkalis ; but it dissolves in car- 
bonate of ammonia, ^though it requires five or 
six times as much as glucine. It Is soluble in 
most of tlie acids. ^ 

. When yttrin 
snm^ manner i 
stilts are obtained : 



E d with oxygeo. 

3 A, Adam's needb, ^ genus ofgplaiits 
of tH^ class hsxan^a. and order mom^jfnuL 
There are four species, but none of thendbatives 
of Britain. • 

YUNX, in zonloOT, a genus of birds of the 
order picsr. The ^ is shorty roundish, and' 
pointed ; the nostrils concave and naked ; the 
tongue very long and cylindric ; there are two 

^ * two hind claws. Tliere irtbnly one 

[he torquilla, wry-neckB which is a 
' Europe, Asia, and ./wrica, fflRl- iq 
in Britain. 


Z 


iirtk^lllHhdast 


letter of our 


V the twenty-foiirm 
alphabet • 

In abbreviations this letter formerly stood as 
a mark for sevei^l sorts of weights ; snmetimes 
it signified an ounce and a half, and lery fi%- 
qnentlf it stood for half dli ounce ; sometibies 
fur tlie eighth part of an onnce, or a dram troy 
weight ; and it has in earlier times been osed 
to express the third part of an ounce, or eight 
si:ciiple9. M 

Z Z were used t>y the mcient physicians to 
express myrrh, dIkA tjiey are sometimes used 
nt resent to sip;nify zinziber, or ginger. 

ZAFFJIK, IS flic oxide of cobalt, employed 
fur painting j^ery-^vare and cobalt of a blue 
colour. See Cobalt. 

ZAMIA, a genus of the natiical order of 
palm^aW Tfie am^t. is shohile-shaped, scales 
%ith* pollen underneath ; fern, ament, shobiie- 
sliaped with scales at encli margin; bciry soli- 
tary. There are five species. 

^ANNICHELLIA, horned pond-weed, a 
genus of the monoccia monandria class of 
{dants, the male (lower of which conmsts only 
of a single stamen; it has neither cllyx nor 
Ir the female flower tlie calyx is ^m- 
}^ed of a single i<V: there is no corolla. 
Thpi%is one species. • 

ZEA , Indian com, a genus of plants of the 
class inoiia'cia, order triandria. I'liere is only 
one species, tiic mays, or maize. I1ie Indians 
in New IDnglaod, and many other parts ^f 
America, have no other yegeteblr but maize or 
Indian con 


egetal 

Indian com for making th^tmread. They call 
li weachiriYaod in the United States of America 
there is much of the bread of the country made 
jf this grain, not of' the Eun^an corn. In 
Italy, Germany, Spain, and* l^rtogal, maize 
constitutes a great part of the fdocl of the pdb|^ 
iohahitants. 

ZEBRA. See Equus. 

ZEN LTH. ii^astronomy, the vertical point ; 
or a point in the heavens directly over our 
heads. ^ 

cZEOLlTR See Minbraloov^^— — 

SERO, .ijbieeH of 

graduation o( tlte^ggiTe of the thermamfler. 

1* P^renheirtthn-mooieter 
tins IS below the freezing point; and in 


Reamnr it coincides with the freezing ooin( 
as it does also in the centigrade thermometer 

ZEUl^in ichth^^ology^a genusof fishes of the 
order oF thoracici. The head is compressed 
and declines, the upper lip being vaqlted wver 
by a fra*sifg£se membrane ; the tongue is ^|g- 
lated ; there are seven rays in the ffill-mem- 
brane; and tlig^bod^ is compressed. The 
species are eight ; of which the most remarkable 
is the faber or dpree. 

ZIMOME. Vhe gluten of wheat, treated by 
nlcobol. is reduced to the third parLof its bulk. 
This diminution is owing, not mAely to the 
loss of gliadine, but .likewise to (hat of water 
The residue is zimome,*whicii may be obtained 
pure by boiling it repeatedly in alcohol, or by 
digesting it in repeated portions of that liquid 
cold, till it no longer gives out'any gliadine. 

ZING is a metal of a bfiiish^hite colQuy,^ 
somewhat brighter than lead ; orconsiderable 
hardness, and so malleable as not to be broken 
^iili the hammer, though it cannot be much- 
extended in this way. It is very easilygxtendcd^ 
by the rollers of the flatting mill. Its speciflr 
gravity iAom 6.9 to 7.2, See Chemi^RY. 

ZIRCON. Set Mineralogy. 

ZIZANIA, a genus qf plants of the clqgs 
moncecia, order Hexandna ; and in the natural 
m'stem arranged under tlie 4th order, grainina. 
There are. two apecies ^thf uqnatioa azd ter- 
restris, none of ^ natives of Britain. 

ZODIACT* See Astoonomy. • • 

ZODIAuAL ZryA/, n brightness sAnetimes 
obsen'ed in the zodiac, resembling that of the 
galaxy, or milk^ way. It appears at certain 
aeasons, viz. towards the end of winter, and in 
spring after soz -set, or before his risin^r in an- * 
tumn and beginning of^inter, resembiinfl^e 
form of a pyramid, lying lengthways wilh its 
axis along the zodia^ ils base being placed 
oblimiely w'ith respect w the horizon. 

ZONE, in geography and astronomy, a rlivi- 
sion of the terruquqpus 
TT^ ail Vj- 

Irani oBgrPeTHheat found ii 
A zone, is the fiftli^iart orih&snr'aces 
,Ae earth, contained between fwo {mralbls#' 
Tme zones are denoroinatecT toriid, frigid, and 
temperate. The torrid zone in m band sur- 
rounding the terraqueous globe, imd t^iSnatc ' 
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oy the two trop^O Ita brtadih la 46 de|^ 6B fic* under the vAnona articles, Mammaha, 
mtn Tlie equator, running through the middle^ A wf, Anmhfka, fHitfeh, JbUetta^ and Vra/es 
tof A, divides it into two equal ptirts, gac|rN:on Mtural Inatory, an order ol 

taiinng2ddeg 39inio, The anripati 4 r'*i fitted the U.>a V^rii « ^cophyl'i are rompotite 
the tonid zone umnhabit'iblt The tenVeiah anima's, holdin* i tnei^^mi between 'luirnds 
zooeR^ure two biDda, environing the glol^/^and and vegctoblea Must of them take root ind 
contained between the tropics and the polar grow tip into atems, lunltiplying hfc iii thei 
circles, the bresdtii of each is 43 deg 3 min. branches and deciduous buds and ip tr-^is 
fn^d rones art a« gmenta of the surface of formation of Ihoir aniin it«l blossom^ pulvpf s, 
the eaith, torminstt^cf, one by the antarctic, and wh\^ are endowed witli spot *, tons motioi^ 
thi other b) the aiiic cirde The breadth of Plants, therefore, resemble zoophyfa, but an 
eoch IS 4C deg 58 nun destitute of animation and t) powtr of loco 

ZbOLOOVt la that pait of natural history motion, and zoQi>hyta are, as it were, phufK, 
which rc^ lies, to animals t', but furnished with aensut'jn uid the oi^ois it 

In order n> abml^ the study of ^ oology, uqpntaneoua notun Gf these sotno a 
many iucUmk^ of reducing ainmals toy lasses, and aiLed, ar 1 others arc co\< red with i bird 
genera, and species, have been invcutf^d but shell tht. former ire bj some Hutonilists r ili d 
as that of Linnseus is undoubtedly th{^ bii»t, eooph>tcs, (\nd the latter arc denominitfd litli) 
the most extensive, and the moat gene ally phytes 

adopted, we shall give a biief account of iC Ihe. coral icefs that surround man) islands 

JUmmens divides the whole inunal kivi'cAim partuularK those in the Indiin Archipelago, 
iolQ8i*r classes The < hancters of these and lound New Holland irt fonm d by \ oi >us 
daases are taken from tbc *utriiat structure of tribes ot these animals, pirficulnily bv the Cel 
qaimais, in tne following manner lefNira, Isis, Madrc poni^ Miili pora, aid lubi 

Glass I Mammalia im Indes all animals | ora The aniro m thi s » oi ds w ifh siu li 
that suckle thtir voung The chiractirs of rapidity that enormous ’misses of them v rj 
this class are these The heirt Ins two vf ntn speedily appeal where there were sc irctiv u y 
ties and two auricles, the blood is icd and marks ofisiich reefs befou ^ 
wait>i, nnd the atimmU belonging to it are ZOSTFRA, a gems of punts ot tlu class 
broils. .( gyna idin, order poHnndrn , and in tlf intii 

Class IT Aves, or birds llic diui tiis ral svstein arranged under the ^cioiid ordt i 
are the same wjtb those of 6* ss I ex cptmg piperita ( here is one sp< ms , 

that the animals belonging to it are ovq irons ZWlNdPR A, i g« niis oi the c I iss ind c t 

Clasain or amphibious amraals der of plants dci ai In i moiio(.}ii(a Ihrn.is 

The heart has but one v< ntricl^and one auncU , one species, the am sa, rtseiiibling qii issi i, a 
the blood i» red and cold , and the inimals be shrub of Guiana 
longiog to this rl iss have the command of fheir ZYG I2N A See Squ\lls 

liiDgs, so tint the intervals between inspirifion Z\OIA a genns of inset ts of the ordir i o 

and expiration are in some mensnrr \oliint try ieoptera Tht generic chant* » is intmno 
Class IV Pf sees, or fishes * 1 he heart Ins moniliforni , feeltis equal, filiforin lip eloii 
the same structure, wid the aluod the same gwtod, membrai*®<’tons jaw one toofli d 
qualities with those of Ihe Innphilua bit the 7\GOPflYLLUM oc/w oyo i nus of 
ifOiinals bci uging to this class are easily d s plants of the class of d< c uidna iiid ord i mt 
linr,uisbed from the ainphil ii by hiving no nog nn and in the natural system irrauf, d 
such volinhry command ot tli i lungs, lud by iindtr the 14th ordei i,niinil(s Iheie iic H 
1 iving exfoinll lanrh corgil’s ^ spemes, pirtl) slimbbv ind | srtlv litibictois 

^ Class V Ls((fa or insects The heart hi« pi infs, all iiati ts <f w irm climates tli< u h 
(fht ventrit le, bnt no auric ic (he blopd is cold some ot hem ire hardy enough 1 5 emiurt the 
and \vf ifc, and Ihe di lints ate fii m bed with open m in tlustountr) 
anteiano, nrfeeleis ;:»ielNfrbCT ZYMOSIMLirit in instnnnent | Mq s 

“ClaNS VI Ve7/;7e ( or worms The cliarac oy 4wammerdnm for th piirposi of tut i ni? 
ter*, are the same with thosC of Class V only Ihe degree ol ferroentation ottasion^d / flw 
the animals h ive np antemns, an I are furnished n ixtnre of diflert nt suhstaiict s and the dt gr 
w ith tontarula ^ of he it atteiidiog s»« h ferment ition 

['or snbdrvi ion of these t 'osist s into orders 
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